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PREFACE 

In  isauiog  the  seventh  volume  of  this  work,  and  announcing  yet 
anotlier  to  conclude  it,  I  am  exceeding  by  two  volumes  the  space  of 
our  former  estimates.  Estimates  based  upon  the  proportionate 
jiarts  of  the  previous  English  treatises  on  medicine,  even  of  the 
more  recent  of  them,  proved  erroneous  in  the  present  phase  of 
extraordinary  movement  and  expansion  in  our  art  and  in  the  sciences 
ancillary  to  it. 

Moreover,  when  in  consultation  with  the  writers  of  the  sections 
on  Diseases  of  the  Larynx,  I  had  to  decide  whether  these  depart- 
ments of  medicine  should  be  dealt  with  as  completely  and  as 
intimately  as  experts  in  the  subjects  would  require,  or  whether  they 
should  be  handled  in  the  lighter  and  more  succinct  fashion  which 
might  prove  sufficient  for  the  general  practitioner.  I  decided 
to  accept  the  former  alternative;  and,  in  doing  so,  I  implicitly 
decided  that  the  special  departments  of  Tropical  Diseases,  of  Mental 
Diseases,  and  of  Diseases  of  the  Skin  should  be  dealt  with  on  a 
similar  scale,  and  in  respect  of  no  lower  a  standanl. 

It  is  a  great  satisfaction  to  me  to  find  that  in  private  con- 
ference and  in  the  columns  of  the  press  my  brethren  of  the 
profession,  both  in  Great  Britain  and  in  America,  liave  given  their 
cordial  approbation  to  my  enlargement  of  the  work  so  far  as  to 
make  the  reader  independent  of  special  handbooks  within  the 
sphere  of  medicine  strictly  so  called. 

Even  in  a  pecuniary  sense,  then,  T  trust  the  purchasers  of  tliis  work 
will  find  themselves  not  the  poorer  for  a  present  larger  outlay. 
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In  the  eighth  volume  the  Diseases  of  the  Nervous  System  will 
be  finished ;  and  the  full  sections,  as  already  referred  to,  on  Mental 
Diseases  and  on  Diseases  of  the  Skin  will  be  added.  These  parts 
are  in  revised  proof,  and  will  be  published  forthwith. 

My  readers  will  hear  with  satisfaction  that  in  the  editing  of  these 
sections  respectively  I  have  had  the  co-operation  of  Dr.  Savage  and  of 
Dr.  Payne,  to  whom  I  take  this  occasion  to  offer  my  cordial  thanks 
for  their  valuable  counsel  and  aid.  To  my  accomplished  colleague 
Dr.  Itolleston  I  must  once  more  acknowledge  my  debt,  and  express 
my  gratitude  for  his  help  throughout  this  large  undertaking  now  so 
near  its  fulfilment. 

Above  all,  my  thanks  are  due  to  my  contributors,  many  of  them 
my  personal  friends,  all  my  loyal  and  potent  allies.  If  onr 
correspondence  were  occasionally  enlivened  by  passing  asperities 
concerning  dates  and  promises — asperities  too  often  endured  with  a 
resignation  I  could  have  regretted — I  can  never  forget  my  happy 
experience  of  the  trust  and  kimUiness  which  prevailed  in  every  one 
of  them  to  the  forgiveness  of  criticisms  always  frank,  often  no  doubt 
hasty  and  unreasonable ;  or  of  ruthless  handling  of  important  manu- 
scripts which  in  the  course  of  his  functions  the  Editor  felt  obliged 
to  carry  out  according  to  his  lights,  undeterred  by  the  inward  voice 
which  continually  reminded  him  of  his  own  fallibility. 

To  the  Publishers  I  am  grateful  for  their  unfailing  courtesy,  and 
.  for  their  vigilance  in  anticipating  my  own  wishes  and   those  of  my 
contributors ;  also  for  their  submission  to  the  delays  which  in  such 
undertakings  as  the  present  seem  inevitable. 

Yet  to  appreciate  these  aids  and  encouragements  is  to  bring 
home  to  me  the  responsibility  for  many  shortcomings. 

T.  C.  A. 
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DIFFUSE  DISEASES  OF  SPINAL  CORD 


MYELITIS 

By  the  name  myelitis  is  meant  inflammation  of  the  spinal  cord ;  but 
though  pathologically  the  subject  of  inflammation  could  be  reduced  to 
moderate  limits,  the  clinical  results  of  myelitis  in  difierent  cases  are  so 
varied,  that  the  diseases  which  may  be  regarded  as  forms  of  myelitis 
mjike  a  considerable  number.  For  in  the  nervous  system  the  several 
functions  have  each  a  special  localisation  or  anatomical  seat,  and  thus 
the  isolated  disease  of  a  particular  anatomical  position  may  lead  to 
special  and  characteristic  functional  disturbances.  Indeed,  such  a  selcc- 
tion  of  parts  of  the  spinal  cord  by  an  inflammatoiy  process  does  take 
place  ;  and  this  statement  may  still  hold  good,  even  should  we  have  to 
admit  that  in  some  of  the  chronic  forms  of  partial  myelitis  to  which  I  refer 
a  degenerative  change  sometimes  occurs  first  of  all  in  the  nerve  tubules, 
the  lesion  of  the  connective  tissue  being  secondary.  Thus,  on  the  one 
hanfj,  the  fibrotic  change  may  be  confined  to  one  tract  of  tissue  such  as 
the  pyramidal  tract,  or  portions  of  the  anterior  coi'nua ;  on  the  other  it 
may  occur  throughout  the  whole  thickness  of  the  cord,  involving  white 
and  gray  matter  indiscriminately,  either  in  one  continuous  yet  ciicum- 
scribed  area,  or  in  separate  small  areas  throughout  the  length  of  the  coi-d. 
The  diseases  which  result  from  the  former  condition  were  called  by 
German  writers  System- Krankhei ten,  that  is,  diseases  of  systems, — the 
systems  being  those  parts  of  the  spinal  cord  which  are  distinguished  from 
one  another,  either  by  their  period  of  embryonal  development  or  by  their 
function  in  the  transmission  of  nerve  impulses.  In  this  work  these 
dise;ise3  are  described  under  their  respective  titles  by  other  writers. 

The  present  article  will  be  almost  confined  to  those  forms  of  myelitis 
in  which  the  systems  or  tracts  are  not  specially  represented,  in  which  the 
lesions  are  not  systenuitic,  and  which,  in  contradistinction  to  limited, 
may  be  called  diffme — by  which  qualificjitions  must  clearly  be  undei-stootl 
the  kind  of  tissue  involved,  whether  special  tracts  on  the  one  hand 
or  all  the  tissues  of  the  cord  on  the  other ;  and  not  the  greater  or  less 
extent  of  the  cord  invaded  as  measured  by  inches. 

By  some  writers  these  two  varieties  are  spoken  of  as  |micnfhyni:itou8 
arid   interstitial ;    the    "  systematic "    lesions  being    regarded   as   arising 
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primarily  in  the  nervo  tissues  themselves,  the  "diffuse"  or  "non-system- 
atic" lesions  as  starting  from  changes  in  the  vessels  and  connective  tissues. 
Many  of  the  former  lesions,  such  as  those  of  locomotor  ataxy  and  Fried- 
reich's ataxia, are  also  included  under  the  tenn  "sclerosis";  but  this  is  a 
pathological  condition  which  is  also  represented  in  a  diSuao  myelitis,  at 
any  rate  in  its  later  or  chronic  stages. 

Confining  ourselves  now  to  the  form  of  myelitis,  and  leaving  aside 
the  systematic  diseases,  we  have  to  recognise  that  myelitis  may  be  acute 
or  chronic;  and  it  will  be  convenient  to  deal  with  these  two  groups 
separately ;  even  though  we  allow  that  many  cases  of  so-called  chronic 
myelitis  began  as  acute  attacks,  of  which  they  are  only  the  uncured 
remains.  In  other  cases,  however,  the  disease  begins  slowly,  and  ad- 
vances without  any  phase  that  can  be  called  acute. 

Other  bases  of  classification  may  be  adopted ;  for  instance,  the  etio- 
logical :  thus  we  may  recognise  forms  of  myelitis  due  to  injury  j  to 
compression ;  to  syphilis,  and  to  other  toxic  or  infectious  causes.  But 
in  the  nervous  system  the  localisation  of  functions  compels  us  to 
look  to  site  as  a  basis  for  diagnosis ;  and  consequently,  even  in  the 
diffuse  myelitis,  both  in  its  acute  and  chronic  varieties,  we  may,  by  appro- 
priate symptoms,  distinguish  the  forms  in  which  this  or  that  part  of  the 
cord  or  the  whole  of  the  cord  is  concerned.  Thus  the  lesion  may  be 
(i.)  widespread  or  di^semnated ;  or  (ii.)  localised  in  a  small  segment  of  the 
cord,  and  hence  often  called  transrerite.  In  the  latter  case  the  symptoms 
will  be  somewhat  different,  according  as  the  lesion  is  the  cervical,  the 
mid-dorsal,  or  the  lumbar  region  of  the  cord.  These  are  the  more  com- 
mon cases  ;  but  occasionally  cases  are  observed  in  which  the  symptoms,  or 
post-mortem  evidence,  show  that  the  lesion  is  seated  in  (iii.)  the  central 
parts  of  the  cord  over  a  considerable  vertical  extent — a  central  myelitis ; 
or  in  (iv.)  the  cortical  or  peripheral  parts — a  peripheral  or  annular  myelitis  j 
and  (v.)  lastly,  perhaps  most  rarely,  it  may  be  limited,  or  almost  limited, 
to  one-half  of  the  cord — a  unilateral  myelitis. 

Acute  Myelitis 

Etiology. — The  causes  of  myelitis  are  not  materially  different  from 
those  of  inflammation  of  the  other  organs  of  the  body ;  and  the  disease 
is  attributable,  in  different  cases,  to  cold ;  to  injury  of  various  kinds ; 
to  the  spread  of  contiguous  inflammations  ;  to  the  influence  of  infectious 
diseases,  and  to  toxic  conditions  either  associated  with  them,  or  arising 
in  other,  perhaps  unknown  ways. 

Cold. — Pathologists  are  inclined  to  revolt  against  the  notion  of  cold 
alone  as  a  cause  of  local  inflammation ;  though  it  has  long  held  its  place  in 
the  etiology  of  pneumonia,  pleurisy,  nephritis,  and  rheumatism.  Neverthe- 
less it  is  not  infrequent  in  the  history  of  paraplegia  and  myelitis  to  find 
that,  shortly  before  the  onset  of  symptoms,  the  patient  had  been  exposed 
on  a  cold  dny  :  a  navvy  has  been  standing  and  digging  in  wet  earth,  or 
even  in  water ;  a  cabman  has  been  exposed  for  hours  on  the  box.     Often, 


indecil,  tho  cold  bos  been  applied  to  the  legs  rathor  than  to  the  spine  ; 
and,  ibuugh  the  assooiAtioii  of  the  cold  legs  und  the  »uhsot|Ucm  pnnil^HS 
is  obvious  to  the  putient,  tu  the  p;ithuIogist  a  link  h  still  wutilitig  tu  <.'ori- 
necl  the  depressed  teiiii>emturc  of  ihe  Icga  with  the  inflnmiiiution  which 
he  knows  is  Ifx^tud  in  tho  spinal  cord.  Frinlierg  (4)  produced  dis- 
seminated myelitis  by  frequent  applicitions  of  nn  ether  spray  to  the  shaven 
ipine  of  rabbits  ;  but  these  CDrtdiiiotis  arc  diiTeronl  frrmi  the  nioi'C  ccmm'>n 
circumatancea  under  which  myelitis  occurs  in  man,  and  the  experiments 
do  noi  help  us  much  to  understAnd  ihc  dei^iils  of  ii\c.  process  :  moreover, 
they  wore  not  conBrmed  by  lioth  (1).  The  modern  belief  in  an  almost 
uuiversal  baetcrio Logical  imthulogy  would  lead  us  (o  suppose  thut  the 
cold  acts  by  depressing  the  vitAlity  of  the  spinal  coitI,  und  thus  rendering 
it  prone  to  succumb  to  bacteria  or  toxins. 

Rosenthal  and  Thiroloix  (ti3)  report  a  case  which  they  regard  as  do- 
moitstrutiug  this  connection.  A  nuui,  u^ed  52,  a  polisher  of  pirquetr 
flouring,  had  suffered  some  fatigue  in  his  legs  from  his  occuputiun,  and 
ins  ex]Hised  to  chill  by  riding  on  an  omnibus  while  still  perspiring  from 
his  work.  Within  a  few  hours  he  had  tingling  in  the  toes,  and  the  next 
morning  he  fouml  his  legs  weak,  and  coidd  not  micturate  properly.  Ey 
mid-dar  he  h;ul  complete  paralj'sis  of  the  limbs.  He  Hied  fnur  wt'eks 
later;  and  at  the  necropsy  the  coid  was  found  soft  and  difHiient  over  an 
extent  of  4-5  cm.  in  the  niid-dorsal  region,  All  the  cxilluros  for  line 
focus  gave  a  streptococcus  identical  with  S,  pyogenes,  and  when  inocu- 
lated into  a  rabbit's  ear  it  pniduced  a  characteristic  erysipelas.  A  re- 
markable feature  of  tho  aise  is  tho  rapid  manifestation  of  the  symptoms 
after  the  ojtenilioti  of  the  scCMndary  factor — cold. 

Iiijvr^. — This  may  occur  in  several  ways  ;  sometimes  the  patient  has 
fallen  on  his  feet  from  some  height,  and  exjinsod  hi><  spine  lo  shiick  or 
eoncnssiou  ;  sometimes  there  has  been  a  direct  injury  by  a  blow  upon  the 
ipifuU  column :  in  other  cases,  again,  there  haa  bircu  a  strain  or  wrench  of 
the  spine.  These  are  all  acute  changes,  and  it  cnn  be  well  understoixl  how 
the  spinal  cord  m.iy  sutler  either  I>y  mochanical  injury  to  its  own  tissutis 
or  by  rupture  or  injury  of  its  blt»od-\ chisels.  It  is  not  wi*y  Xm  see  how 
a  locid  injiu"y  should  eauae  a  widespread  myelitis,  as  sometimes  seems  to 
happen.  Still  mure  remarkable  is  the  fact  that  myelitis  is  rare  out  of  all 
propurtian  to  the  number  of  instances  in  which  accidents,  apjairontly  com- 
petent to  produce  such  a  lesion,  occur ;  the  additional  factor  detonnin- 
ing  the  myelitis  is  not  readily  manifest. 

Injury  by  compression  is  a  fre<|uent  cause  of  local  myelitis.  The 
most  familiar  cnse  is  thiit  of  carles  of  the  verL-i;bra',  leading  to  the  pio- 
daction  of  inflammatory  materials,  carious  or  suppurative,  by  which  the 
spinal  cord  is  compressed  (see  vol.  vi.  p.  854).  New  gnjwths  and 
aneurysms  are  also  possible,  but  rarer  causes  of  a  similar  lesion.  In 
either  case  the  compressed  cord  becomea  the  seat  of  inKammatoiy  charges 
within  a  limit-ed  distance  aljovo  niicl  below  the  seat  of  pressure,  in  con- 
nection with  injury  m«y  be  ijic-tiiitfttetl  diver's  paralysis,  ov  caisson  disease, 
in  vliicb  lucul  injury  and  myclilis  may  bo  caused  when  the  diver  is 
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submitted  to  sudden  and  considerable  changes  of  atmospheric  pressure 
(iTt/e  art.  *'  Caisson  Disease,"  p.  38). 

AdjnceTii  inflammation. — The  spread  of  adjacent  inflammations  as  a 
cause  of  myelitis  is  illustrated  by  its  occurrence  from  the  penetration  of 
bedsores  into  the  spinal  canal ;  but  the  meninges  are  necessarily  first 
of  all  involved  ;  indeed  a  meningitis  is  at  all  times  a  possible  source 
of  irritation  of  the  nerve  tissue  which  lies  within  the  membranes.  The 
myelitis  in  such  a  case  is  often  confined  to  the  surface  of  the  cord,  and 
does  not  extend  throughout  its  substance ;  it  is  then  called  peripheral,  as 
opposed  to  a  central  myelitis,  which  occupies  the  axis  of  the  structure. 
Another  way  in  which  the  cord  is  secondarily  inftaraed  is  by  the  extension 
of  a  neuritis  along  the  nerve-trunks  and  nerve-roots,  a  process  which  appears 
to  arise  in  some  cases.  This  is  the  explanation  now  generally  adopted  of 
the  eases  formerly  described  as  reflex  paraplegia,  in  which  the  symptoms 
of  myelitis  of  the  lower  part  of  the  spinal  cord  have  arisen,  as  a  sequel  to 
diseases  usually  of  the  genito-urinary  organs  (cystitis,  nephritis,  prostatic 
disease),  but  also  of  the  intestine,  as  in  dysentery  (vol.  vi.  p.  634). 

Septic  or  toxic  muses. — Of  cases  presumably  due  to  toxic  or  septic 
agencies  acting  through  the  blood  two  groups  may  be  made.  In  one 
the  myelitis  occurs  as  a  sequel  of  a  definite  and  well-recognised  infectious 
disease  ;  and  the  following  are  some  of  the  diseases  which  are  said  to 
have  had  such  a  result : — small-pox,  enteric  fever,  measles,  diphtheria, 
influenza,  puerperal  fever,  blennorrhagia.  It  is  very  properly  remarketl 
by  Blocq  that  the  records  on  which  the  above  specification  of  diseases 
is  based  are  not  entirely  trustworthy — in  so  far,  at  least,  as  they  refer 
to  cases  noted  before  the  general  recognition  of  peripheral  neuritis  as 
a  cause  of  pronounced  paraplegia.  The  above  diseases  are  equally  apt  to 
be  followed  by  neuritis,  and  the  relative  frequency  of  myelitis  and 
neuritis  as  sequels  has  yet  to  be  estimated.  With  this  group  of  diseases 
may  be  placed  syphilis,  to  the  paraplegic  sequels  of  which  attention  has 
of  late  been  much  directed. 

Mr.  Hutchinson  called  attention  to  the  frequent  occurrence  in  the 
earlier  periods  of  syphilitic  infection — that  is,  up  to  two  years  from  the 
date  of  infection — of  different  kinds  of  nervous  disease,  and  esi>ecially  of 
a  form  of  acut«  jjaraplegia,  which  presented  all  or  many  of  the  character- 
istics of  a  myelitis.  His  observations  are  confirmed  by  many  neurologists 
at  home  and  abroad.  He  noted  that,  though  most  of  these  patients  im- 
proved, almost  none  got  perfectly  well,  and  a  few  died.  In  some  of  the 
fatal  cases  a  definite  myelitis  was  found ;  but  it  is  clear  that  tlie  proof  of 
the  syphilitic  nature  in  those  cases  rests  only  upon  the  antece<lcnt  occur- 
rence of  syphilitic  infection,  and  is  confirmed  neither  by  any  specific 
anatomical  appearances  nor  very  definitely  by  the  results  of  treiitmont. 

For  the  present,  then,  it  is  sufficient  to  say  that  it  is  allowed  that 
within  from  six  to  twenty-four  months  after  the  primary  affection,  a  con- 
dition of  paraplegia  may  arise  which  is  due  probably  to  a  true  myelitis, 
and  certainly  not  to  the  more  circumscribed  and  usually  much  later 
lesion,  the  syphilitic  gumma. 


To  the  second  group  belongs  a  number  ni  caBes  in  which,  without 
any  apeeial  antecedent  (unless,  perhaps,  such  doubtful  dJsHiihancoa  as 
cold  and  strain  niay  sometimes  be),  the  wide  diBscmiiiaiioo  of  the  lesion 
flU£;geat0  a  septic  or  toxic,  widespread,  blood-borne  origin.  As  might  bo 
ex|Mx.'ttMl,  the  subject  of  "  infiH^iious  myelitis  "  hiia  created  a  giKxl  deal  of 
interest  in  rct^ent  years ;  and  the  possibility  of  its  occurrence  has  been 
iihown  by  various  rcseurcbcs  not  only  clinical  and  pathological,  but  also 
bacteriological  and  ex|tei*i mental.  H.  Claude  (9)  injectetl  into  guinea* 
pigs  the  filtered  bouillon  of  strepto-staphylococci ;  many  of  the  animals 
were  unaffected  ;  hm  two  of  tboni  showed  paralytic  symptoms  after  a  fort- 
aigfat,  and  died  within  two  or  three  days.  The  spiual  cords  wore  in- 
jected, and  presented  minute  lia.-morrhugic  fcici ;  thu  small  vesitelH  were 
dilated,  and  their  aheaths  were  filled  with  Itucocytea.  Claude  aUo 
caused  a  subacuto  paraplegia  in  a  dog  by  the  injection  of  nnatl  doses  of 
tetanic  toxin  over  a  peiiod  of  twenty-four  days.  The  dog  wjw  killed  about 
•ix  wcc'k^  later,  M-bcn  the  spinal  cord  vrm  found  to  present  numerous 
centres  uf  diHsemituited  myelitis,  especially  in  the  cervical  and  lumbar 
enlargements.  liabes  ami  \'as8aU  record  cases  of  ])araplfgia  in  man 
which  they  regard  as  showing  the  iufeclive  origin  of  a  myelitis.  In 
one  case  the  micro-organism  of  malignant  (I^d('nu1  was  found  in  other 
organs ;  in  another,  a  «hort  streptococcus  was  o)»tainerl  from  the  vessels, 
and  some  vessels  of  the  auteiior  coruua  were  filled  with  streptococcus 
thrombi.  These  authors,  as  well  as  others,  regard  thu  existence  of  early 
changcit  in  the  iimal]  blooii-vegsols  (thickening  of  their  walls,  iliatension  of 
the  sheaths  with  round  cells)  as  endence  that  the  source  of  the  diseape 
was  in  the  vessels,  and  must  thoroforo  l«o  a  toxin  or  other  vini6  conveyed 
thereby.  Rosenthal  and  Thiroloix  (24),  in  a  case  of  vegetative  streptococcal 
endoTArditis,  in  which  an  acute  paraplegia  appeared  in  the  last  three  days, 
found  that  the  spinal  cord  m-.-xs  extensively  softened  in  the  rlorsal  region  ; 
and  a  culture  of  streptococcus  was  obtained  from  the  lesion.  Their  other 
mso  of  atropUicocciil  myelitis  biis  already  been  mentioned  (23). 

Dra.  Buzzard  and  Kisien  Russell  read  before  the  Clinical  Society 
a  case  of  acut«  ascending  meningo myelitis  which  was  fatal  in  thirteen 
days.  The  cord  was  engorged  and  softened,  and  had  numerous  extrava- 
utions  of  blooil.  A  djplococcus  M-as  found  in  the  mcningca!  exudation, 
and  in  the  Eulwtance  of  the  conl  :  and  fnmi  the  former  situation  pure 
cultures  were  obtained-  I>r.  Kussell  also  stated  that  he  had  since  ex- 
amined a  ca^e  of  acute  myelitis,  without  meningitis,  in  which  the  same 
organism  M'as  obtained. 

As  previously  stated,  the  occurrence  of  numerous  small  fnci  of  disease 
throughout  the  cord,  a  sn-called  disseminated  myelitis,  has  been  rcgardc^l 
as  proof  of  a  septic  origin  ;  and  this  seems  all  the  more  pralmble  when 
the  myelitis  occurs  with  infliimraation  of  soma  other  and  sinndtjmeously 
renmie  pail  of  the  ner^'ous  system  such  as  the,  optic  nen-e.  Several 
cases  of  the  association  of  myelitis  and  optic  neuritis  have  now  been 
recorded  ;  atid  ihey  seem  cxplienblo  only  on  some  such  view  as  this.  But 
after  all  it  would  be  xnry  remarkable  if  the  spinal  cord  wore  not  in  some 


degree,  at  least,  subject  to  the  same  spplic  procesBes  as  other  organa  ;  and 
the  cases  above  recorded  are  probably  the  forerunners  of  many  others 
pronng  the  relAtions  of  luyelitifi  to  Bcpsis. 

Pathological  anatomy. — -Anatmmcally  myelitiB  results  in  changes 
which  are  analogoiia  to  those  occurring  in  other  organs  the  subject  of  in- 
flamniAtion  ;  namely,  increased  vascularity,  extraviwHition  of  coi-puscles 
from  the  blood-vessels,  certiain  changes  in  the  spei-ialiscd  structures 
tending  to  destruction,  and,  later,  the  replacement  of  those  structures 
by  an  increase  of  the  connective  tissues. 

When  removed  from  the  spinal  canal,  the  cord,  from  the  greater  tension 
of  its  containing  membrane,  may  seem  to  bu  bard  ;  but  on  section  it 
is  often  found  to  be  extruiiufly  soft,  the  substance  4>f  the  cord  heconiiiig 
everted  over  the  marginal  pia  mater,  or  almost  fiowing  out  like  cream. 
On  the  other  hand,  it  may  fioractimes  show  no  material  akrniitioji  in  con- 
sistency either  before  or  after  section.  In  colour  it  is  sometimes  redder 
than  normal,  especially  in  the  ccntiul  gray  matter ;  often  there  is  no 
increase  of  vascul^irity,  but  it  is  di^icult  to  recognise  the  outline  of  the 
gray  matter  ;  iia  margin  is  hlunori  and  indistinct,  or  some  areas  of  the 
white  matter  present  a  gray  tint.  However,  the  colour  of  the  cord  is 
likely  to  vary  with  the  stage  in  which  death  has  occun'wl ;  it  is  likely  to 
be  redder  in  early  stages,  more  yellow  later,  and  more  gray  after  this. 
Sometimes  nothing  definite  can  l>e  said  about  the  coixl  until  a  micro- 
scopic exumination  has  been  made.  And  it  may  here  bo  noted  that 
the  more  softened  the  cord,  the  more  difficult  it  is  to  get  satisfactory 
rej;ult«  from  the  usual  hardening  processes ;  it  is  therefore  generally 
desirable  to  examine  some  portion  of  the  cord  under  the  microscope  in 
the  fivsh  condition,  when  some  of  the  changes  at  least  may  be  observed 
sufficiently  well. 

The  following  are  the  histological  changes  seen  in  acute  myrlitis  : — 
The  r<sirk  are  dilated  and  distended  with  blood,  and  their  lymphatic 
sheaths  are  filial  with  red  blooiJ  coqiuscles  or  leuctvcytes,  or  granular 
materiii],  or  large  cells  which  may  bo  proliferating  endothelial  cells. 
Sometimes  minute  hrpmorrhages  take  place  from  the  cnngiisted  vessels. 
The  titrre  eiirtaeHts  first  become  swollen,  and  afterwards  degenerate  or 
break  up.  The  -nerve  eelU  may  becKjrae  enormously  enlarged,  according  to 
Charcot,  up  to  a  diameter  of  g'jjth  inch  ('82i'>  mm.);  the  protoplasm 
becomes  granular  anil  the  nuclei  disappear,  or  vacuoliition  occurs,  or 
colloid  dcgisnoration.  The  prolongations  are  thicrtcrni-d  or  diwifipcar; 
and  the  cells  become  rounded  and  deformed,  and  ultimately  tUemsclvL's 
atrophy  completely.  Tlio  nerve-fdircs  undergt*  cbaiigcs  both  in  the  axis- 
cylinders  and  the  mvelin.  The  axis-cvlinders  are  subject  to  a  curious 
procetis  of  enlargement  [so-called  hypertrophy),  in  the  fonn  of  elongated 
fusiform  swellings,  by  which  the  diameter  of  the  axis-cylinder  is  increased 
to  four  or  five  times  the  normal.  These  swollen  fibres  occur  in  scattered 
groups,  especially  in  the  white  matter.  The  myelin  of  the  fibrfs  soon 
becomes  disintegrated,  breaks  up  into  short  segments,  and  appears  as 
minute  drops  or  globules  among  the  debris  of  the  uen*e  tissue. 


The  cenne/iire  tivnie  of  the  con)  Khares  in  the  infUmroation  by  a  pro- 
liferation of  its  cIcQionU.  It  is  infiltrated  with  nuclei  and  red  Mood 
GorpiUicles ;  it*  ceils  arc  enlarged,  and  cspcdaily  the  cells  known  va 
Dciter's  colls  become  rcry  distinct  and  numerous.  A  com pfu-a lively  uurly 
product  of  intluniroatiun  of  the  spinal  cord,  as  nf  that  nf  the  bniiii,  is  the 
gmnule-corpttsclo  of  Gluge,  a  large  globular  bo<iy  conUiining  cloRely-packwl, 
0|iaquc,  fat  globules,  &nd  arising  probably  from  ihe  proliferatiog  neiu'o^lta 
cells  and  droplets  of  flisintcgnited  niyi^tiii.  These  changes  occur  (piitc 
early  ;  for  insUnce,  hypertrophied  axis-cylinders  and  abundant  Gluge's 
corpiiscli>a  were  present  in  a  case  fatal  on  ibe  ekn'eivrh  day  from  thn  first 
s^nnptom.  In  cases  of  longer  standing  the  changes  uhich  take  place  are 
in  lh«  dirccliou  of  increased  connective  tissue  and  disappearance  of 
the  special  nervous  elements.  Granular  corpuscles  are  still  seen  months 
afterwards.  The  neuroglia  grafliLilly  asijumeii  the  appearance  of  a  dense 
but  finely-fibred  felt-work,  with  scattered  nuclei. 

A  tmc  abjiccss  of  the  spinal  cord  is  a  rarii  event,  aitd  is  prol>ably 
always  associated  with  a  purulent  meningitis. 

I  must  not  omit  to  say  that  for  some  writers,  for  Dr.  Bastian,  for  example 
(2),  a  true  acute  myelitis  is  of  the  rarest  occuiTenca  ;  and  that  the  majority 
of  the  changes  described  under  this  head  are  only  conditions  of  softening 
dependent  upon  lose  of  nutntion  from  obstruction  of  vessels.  It  appears 
to  me  that  the  more  recent  researches  into  dtO'ererit  fonns  of  infectious 
myelitis  are  strongly  opposed  to  such  an  interpictatiun  of  the  facts. 

As  already  stated,  tlin  jKisitiuns  vi-hii:h  the  Icsicms  of  myelitis  occupy 
tn  the  spinal  cord  are  variable,  and  give  nse  to  clinical  groups  of  symptoms 
which  may  be  distinctive>.  In  the  first  place,  the  changes  may  be  limited 
to  one  or  more  segments  of  the  cuiil  corresponding  to  one,  two,  or  three 
vertebra?,  and  affectitig  the  cord  more  or  leas  completely  to  that  extent. 
This  is  callerl  a  lorjdi.<etl.  or  tinnsivrfe  mi/fittis.  It  may  he  detemiinefl  by 
disease  in  the  adjacent  vcrtebne,  as  in  compression  myelitis,  from  cai'ies  of 
ibe  epiue,  or  by  an  abscess  lying  near  the  spine,  or  other  local  disease  (vol.  vL 
pL.  854);  or,  on  the  other  hand,  it  may  arise  from  causes  not  manifest 
either  in  the  history  nr  after  death.  In  a  second  group  of  cases  the  cnni  is 
affected  either  throughout,  from  cud  to  end,  or  over  a  grcntcr  or  less  vertical 
extent;  but  in  any  cn^e  greater  than  wi>ukl  conform  tO'  the  word  tninsvcrsc. 
Such  a  lesion  might  fairly  be  chilled  diffuse,  in  distinction  to  liK-ali.sed,  but 
that  we  have  employed  the  word  in  another  sense.  As  a  matter  of  fact, 
even  if  the  corri  is  to  the  iducIi  or  to  the  naked  eye  softened  throughout, 
it  will  generally  be  found  on  hardening  and  staining  that  there  is  still  a 
qtiautity  of  hmUthy  cord  tissue,  and  that  the  lesions  are  nimieroiis,  small, 
and  Hcaltered  or  disseminated.  So  that  the  term  dmemtnnie  may  be 
iised  to  distinguish  this  group.  These  two  varieties  form  the  majority  of 
the  cases.  The  Imnsversc  or  localised  forms  may,  of  course,  be  divided 
further,  according  as  the  lesion  is  in  the  cervical,  doi'sal,  or  lumbar  region  ; 
and  the  less  completely  dis.seminafed  cases  may  orriipy  in  some  instances 
chiefly  the  upper,  in  others  ehielly  the  lower  part  of  the  cord.  A 
anttxil  myelitis  is  s])oken  of  by  many  authors :  its  meaning  seems  plain, 
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but  the  term  is  used  with  somewhat  various  significations.  In  other  cases 
the  surface  of  the  cord  is  inflamed,  so  that  on  section  a  narrow  ring  at 
the  periphery  of  the  section  is  seen  to  be  affected.  This  may  arise  as  a 
consequence  or  as  a  part  of  spinal  meningitis,  and  is  called,  as  I  have 
said,  annular  or  peripheral  myelitis. 

Secoiulanj  degeneration. — A  constant  result  of  the  persistence  of  myelitis 
when  limited  to  any  small  extent  of  the  spinal  cord  is  the  occurrence  of 
secondary  degenerations.  These  consist  of  a  subacute  or  chronic  change 
in  the  originally  healthy  white  columns  above  and  below  the  lesion ;  and 
the  columns  habitually  and  chiefly  aflfected  are  the  posterior  median 
columns  above,  and  the  posterior  part  of  the  lateral  columns,  correspond- 
ing to  the  pyramidal  tracts,  below.  Thus  the  fibres  in  which  impulses 
are  habitually  transmitted  from  the  seat  of  the  lesion  to  either  extremity 
of  the  cord  are  affected,  and  not  those  in  which  impulses  are  transmitted 
towards  it ;  or,  more  correctly,  those  fibres  degenerate  which  are  cut  off 
from  their  trophic  centres,  or  of  wliich  the  trophic  centres  are  destroyed 
by  the  inflammatory  lesion.  Tlie  degeneration  of  the  pyramidal  tracts 
below  the  lesion  is  of  the  same  nature,  and  has  the  same  explanation,  as 
that  which  occurs  in  the  pyramidal  tract  of  one  side  as  the  result  of  a 
cerebral  lesion  involving  the  internal  capsule,  and  producing  hemiplegia. 
The  degeneration  of  GoU's  columns  is  open  to  a  similar  explanation.  In 
the  one  case  the  trophic  centre  is  above,  and  degeneration  takes  place 
downwards ;  in  the  other  case  the  trophic  centre  is  below,  and  the  fibres 
degenerate  upwards. 

The  degenerative  process  results  in  a  sclerosis  or  hardening  of  the 
toact  involved,  and  is  in  part  atrophic,  in  part  inflammatory.  The  axis- 
cylinder  of  the  nerve-fibres  is  first  affected  by  degeneration,  the  myeline 
is  next  involved,  and  finally  the  neuroglia  undergoes  inflammatory  changes  ; 
thus  thickening  and  sclerosis  result,  and  the  new  tissue  replaces  more  or 
less  the  atrophied  nerve  element. 

Descending  degeneration. — In  localised  diseases  of  the  spinal  cord,  such 
as  a  transverse  myelitis,  the  tracts  affected  by  descending  sclerosis  (below 
the  lesion)  are  (i.)  the  direct  pyramidal  tracts  on  the  inner  side  of  the 
anterior  column,  adjacent  to  the  anterior  fissure ;  (ii.)  the  crossed 
pyramidal  tract,  situate  in  the  posterior  part  of  the  antero  -  lateral 
column;  and  (iii.),  sometimes,  the  small  comma  tract  of  Schultze  in  the 
middle  of  the  postero-cxternal  tract  or  column  of  Burdach. 

Ascending  degeneration. — In  similar  diseases  of  the  spinal  cord,  the 
tracts  affected  by  ascending  sclerosis  (above  the  lesion)  are  (i.)  the  posterior 
columns,  especially  the  posterior  median  column,  or  column  of  GoU ; 
(ii.)  the  cerebellar  tract,  and,  occasionally,  (iii.)  the  antero-lateral  ascending 
tract,  or  tract  of  Gowers.  For  a  short  distance  above  the  lesion  there  is 
degeneration  of  all  the  ascending  fibres — above  this  the  postero-extemal 
column  of  Burdnch  is  involved  to  a  small  extent ;  but  from  this  point 
the  postero-median  columns  or  columns  of  Goll  are  affected,  and  the 
sclerosis  can  be  traced  up  to  the  bulb ;  the  higher  the  situation  of  the 
lesion,  the  more  complete  is  the  degeneration  of  these  columns. 


Symptoms. — The  aytnptoms  in«y  be  divided  into  the  pui-cly  local 
and  ttiL'  uiure  general.  The  local  symploms,  those,  that  is,  that  dc[M.>nd 
on  disturltance  of  the  functions  of  the  spinal  cord,  are  the  most 
importfint. 

Now  the  cord  baa  to  be  considered  as  in  part  a  series  of  nerve-centres, 
and  in  }>arl  a  medium  of  transmiBsioii  of  impulses  to  iliuI  from  the  hraiti ; 
hence  the  functions  affected  may  be  those  to  which  it  contributes  by  its 
condnrting  powers,  or  those  which  have  their  stvit  in  its  awn  stnictures. 
In  so  far  as  it  is  a  conductor  of  impulses,  its  kaion  will  result  in  loss  or 
impairment  of  voIuutHry  movements  in  the  purls  below  the  lesion,  in 
loss  or  raudiHcation  of  the  various  kinds  of  sensation,  and  in  loss  or  modi- 
fication of  control  of  the  bladder  and  reetnm.  On  the  other  hand,  ths 
lesion  of  the  norve^enti-os  or  nerve-rootfl  in  the  cord  will  result  in  some 
or  ait  of  the  following  changes  in  the  parts  immediately  connected  with 
these  centres  or  nK>t3; — loss  or  iini»ainnent.  of  movomcut ;  pain  or  loss 
or  madi6cation  of  sensjition ;  loss  or  modification  of  trophic  inriuence  in 
tJie  mnscles,  skin,  or  bones ;  loss  or  weakening  of  reflexes,  cutanoouB  and 
deep. 

As  the  conduction  of  the  cord  is  chiefly  in  a  longitudinal  dii-ectlon 
from  above  downwards,  this  fiuiction  will  be  affected  hy  any  transverse 
lesion  at  an  isolated  spot ;  such  as  a  cnish,  transverse  division  by  a  wound, 
lociilised  pressure  by  tumour  or  inflammatory  products,  or  a  local  iufliira- 
mation  or  haemorrhage.  "Whether  th^  functions  of  iho  cord  as  a  central 
orptn  are  much  or  little  allected  by  such  lesions  will  depend  upon  the 
vertical  extent  of  the  lesion  ;  and  in  any  case  they  will  be  loss  obvious 
when  the  lesion  is  in  the  dorasil  region,  of  which  the  centres  control  mainly 
the  spinal,  intercostal,  and  abdominal  ninsclea,  than  when  it  is  in  the 
con'ical  or  InniKir  L'niargement ;  in  this  latter  case  the  more  specialised 
muscles  of  the  upper  or  of  the  lower  limljs,  and  tho  oponttions  of  the 
hUidder  nn<l  the  rectum  may  l>e  involved. 

But  an  important  observation  has  to  be  made  with  regard  to  those 
nerve  centres  of  the  conf  whirh  are  situated  Ivelow  the  lesion  whenever 
the  lesion  is  far  enough  aliove  the  lower  end  of  tho  cord  to  spare  some 
if  not  all  of  the  lumlwr  eiilargcnieiit :  or  even  dorsal  centjxs  alMve 
those.  If  they  are  spared,  the  functions  of  nutrition  of  the  limbs 
or  corresponding  part*  of  the  Ixxly  will  remain  intact,  and  tho  normal 
electrical  rejictions  will  be  preserved.  The  limbs,  though  useless,  and 
more  or  less  completely  insensitive,  will  be  well  uourishetl,  and  will  con- 
tract lo  galvanic  and  faradic  stimuli.  Keflex  action,  howuver,  another 
function  of  these  untouched  centres,  is  not  only  preserve^l,  but,  as  a  rule, 
exaggcmtcd.  This  exaggemtioii  is  obvious  in  an  increase  of  the  knec-]erk. 
in  tho  o<:currence  of  ankle  clonus,  and  in  the  iKthanour  of  tho  bladder 
in  certain  c-um^s,  when  the  accumulation  even  of  a  small  amoimt  of 
urine  in  tho  bladder  is  suflicient  to  set  up  reflex  contraction  of  this  organ, 
without  the  volition  or  ovoti  the  consciousneBS  of  the  |HtCient. 

As  a  late  result  of  myelitis,  and  nearly  always  in  association  with 
those  conditions  of  incTeuse<l  knee-jerk  and  anklo  clonus,  the  muscles  are 
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often  tho  subject  of  a  peculiar  kind  of  rigidity  or  persistent  invohmtary 
contraction.  This  contraction  was  regarded  by  Charcot  as  arising  from  an 
irritation  set  up  in  the  motor  cells  of  the  anterior  cornua  by  the  spread  of 
inflammation  from  the  secondarily  degenerated  pyramidal  tracts.  Others, 
with  more  probability,  as  it  seems  to  me,  regard  it  as  a  reflex  phenomenon 
probably  due,  with  the  ankle  clonus  and  the  heightened  phase  of  the 
knee-jerk,  to  the  loss  of  cerebral  control  or  inhibition,  of  which  the  lower 
centres  are  depiived  by  the  lesion  cutting  transversely  across  the  line  of 
conduction  of  impulses  from  tho  brain. 

These  reflexes  are  discussed  in  a  special  article  (vol.  vi.  p.  528),  but  I 
must  at  least  point  out  that  it  is  now  admitted  that  under  certain  circum- 
stances a  transverse  lesion  of  the  cord,  leaving  the  parts  below,  the  lumbar 
enlargement,  for  example,  absolutely  intact,  may  be  accompanied  by 
perfect  fiaccidity  of  the  muscles,  and  an  abolition,  instead  of  the  main- 
tenance and  exaggeration,  of  the  various  reflexes.  The  necessary  condi- 
tion appears  to  be  that  the  lesion  shall  be  a  complete  lesion,  such  as  will 
totally  intercept  impulses  whether  of  motion  or  sensation  between  the 
brain  and  the  extremities,  and  will  there  cause  complete  paralysis  and 
complete  ansesthosia.  The  existence  of  such  cases  has  been  demon- 
strated, for  spinal  softening  and  compression,  by  Dr.  Bastian  (3),  and 
for  severe  traumatic  lesions  by  Mr.  Bowlby  and  other  surgeons ;  and, 
although  the  explanations  given  so  far  can  scarcely  be  said  to  be  satisfactory, 
of  the  fact  itself  there  can  be  no  doubt.  Hence  we  are  in  this  position, 
that  the  [jersistence  or  increase  of  the  knee-jerks  of  the  lower  extremities 
implies  the  integrity  of  certain  lumbar  centres ;  but  that  the  loss  of  these 
reflexes  may  be  brought  about  either  by  a  destruction  of  these  lumbar 
centres,  or  by  a  complete  transverse  lesion  above  these  centres,  while 
they  themselves  are  intact 

In  a  disseminated  or  widespread  lesion  the  functions  of  the  cord 
will  be  more  or  less  completely  abolished  from  the  upper  limit  of  the 
lesion  downwards.  Thus,  if  the  lesion  extend  sufficiently  into  the  cervi- 
cal enlargement,  there  is  paralysis  of  all  the  muscles  of  the  legs  and 
trunk,  and  of  the  arms,  anaesthesia  up  to  the  same  level,  paralysis  of  the 
sphincters  of  the  bladder  and  rectum,  complete  flaccidity  of  muscles,  loss 
of  reflexes,  loss  of  electrical  reactions,  and,  if  the  case  last  sufficiently 
long,  wasting  of  the  muscles. 

Acute  disseminated  myelitis. — In  the  detailed  description  of  the 
symptoms  and  clinical  features  of  acute  myelitis,  it  will  be  convenient  to 
take,  first  of  all,  the  condition  of  acute  disseminated  myelitis.  The 
short  notes  of  a  case  will  illustrate  at  least  one  group : — 

A  man,  asied  32,  Blipped  while  getting  out  of  a  train,  and  received  a  slight 
shock,  of  which  he  t(X)k  but  little  notice.  He  did  not  fall  to  the  ground, 
but  he  remained  on  hia  legs,  and  his  body  was  bent  backwards.  Suddenly, 
perhaps  tu  keep  lii^  equilibrium,  it  then  bent  forwards),  and  he  felt  a  little  pain  in 
the  loins.     After  the  drop  he  shivered  and  felt  paina  in  bis  body.      He  con- 


tiuiieil  his  work  the  two  fuPuMiu^'  days.  The  nest  day  veoB  the  tint  on  which 
s  s)>inal  symptom  wii-";  tiT>te>l.  H<;  uttoDded  a  fuQenl,  walking  a  disUnco  of 
teu  niilc*  ;  licre  he  got  wt-l,  ami  al  Th«  eiid  o{  Oie  journc/  "pfiis  unable  Iv  bold 
bia  VTBler.  The  next  (the  Mcond)  day  he  walked  the  MRie  dintaticp  luack,  ci'iu- 
plaiain;;  of  weakueis  lu  the  legs,  and  reaching  home  with  difficiilly.  Un  tho 
fultuwiu;;  (or  third)  day  he  ha>l  to  have  his  urine  drawn  off,  and  he  I'eh  numh- 
in  hill  legs.  The  fourth  Any  he  got  up  with  diflitiilty,  nnd  was  laid  up 
Wiu|iletely  after  thi«.  On  the  eevetith  clay  hv  paMed  motiona  inroliintAriTy  in 
bei),  and  on  this  and  the  fi^lloving  day  he  had  lenipt-Tature^  of  102"  aial  103*. 
Oo  the  ninth  day,  now  Wing  in  hoapilal,  he  was  coniptctcly  jiKralyfifd  in  the 
lower  extreiuities,  and  was  aMe  to  move  only  the  head  and  the  hauds>  but 
Immlw  were  wi-ak — thi?  right  mora  tlian   the  left ;  the  lower  part  of  the 

Bl  wa«  immovable^  and  the  breatliing  vita  diaphragnvatic.  1'he  voice  was 
dear,  but  h«  ha<I  a  short  wvuk  vou^h  and  could  not  expectorate.  The  abdomen 
wofr  tumid,  tympanitic,  not  rc»ii<tjiiit.  He  had  comph-tely  lost  ctn^tiun  up  to 
the  level  of  the  feventli  rib  on  both  eides  ;  there  v,an  a  senNition  of  plus  and 
neetlle«  in  the  upjier  extr^milieB,  but  none  in  liie  lower.  There  was  no  reflex 
action  in  the  legs  (this  was  before  the  use  of  Ibe  knee-jerks  aa  a  test),  and  tha 
ntwclea  were  not  rigid.  The  electrical  rotctirms,  l>otli  gahanio  and  furadic 
currents,  were  normal.  RtUes  were  beard  in  the  chest,  and  air  entered  the 
poaterior  biisfs  badly.  Tlie  temjieratnre  on  this  and  the  ncit  two  days  con- 
tinned  to  be  high,  between  lOl-S"  and  lOi'.  (In  the  eleventh  day  he  hnd 
tlmost  entirely  to»t  power  in  the  right  Land,  the  thoracic  muscles  vare  com- 
pletely inralyscd,  the  face  was  livid,  and  the  mind  cR'caeionally  wandered.  At 
nij^ht  bo  wns  delirioiLv  The  uriiie^  <lniwn  oti'  by  a  catheter,  was  bloody  and 
strongly  amntoniarftl.  On  the  twelfth  day  the  dyspnoea  was  extri-me,  he  spoke 
wiilt  ditficiilty,  but  his  mind  wu  clenr,  and  he  could  still  move  bis  left  hand. 
U«  died  at  mid-day. 

The  necroiisy  showed  that  there  was  extensive  fLoftcning  of  the  spinal  cord 
from  m  (Ktint  three  inches  uhove  the  lower  extremity  tn  a  point  nine  inchi-s 
higher  up  ;  tlie  softening  being  in  disseminated  amall  patches,  irregular  in  size 
anil  abape. 
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Thus  the  characieristic  feattire  of  this  condition  is  a  rapidly 
mling  paralysis,  bc^nntiig  cither  with  numbncas  uiid  tingling, 
or  vriLh  weaknesii  uf  the  legs,  or  with  itoniu  c1i:jlurl>aiicc  uf  the  function 
of  tho  hloddor.  The  piiralvsis  bucumes  complete,  sensory  functionK 
»re  aljulished,  and  both  iiaralysis  and  anflpsthesia  extrnd  ro  to  involve  the 
nbdomun,  and  perbnps  the  lower  part  of  the  chest ;  the  upper  limit  of 
the  aniKDlhcttiiL  is  at  Br&t  over  tho  abdomen,  and  reaclKis  later  to  the 
lower  fitemum  or  nipple  level  The  reflcxcB  :ire  abolished  in  the  lower 
extremities  ;  the  bladder  ia  paralysed  ;  and  retention  of  urino  or inii-s,  so  aa 
to  re<juire  tho  use  of  tho  catheter.  The  farces  are  iliscbnrged  involun- 
tarily and  unconsciously.  As  the  mischief  extends  upwards  the  int«.r- 
n»ta]  musclea  are  more  or  le^s  pandyscd  ;  the  eirculaiiori  in  and  movement 
of  the  bases  of  the  lungs  are  impaired  ;  mucus  accumulatc's  in  the  bronchial 
tubes,  cough  and  expectoration  are  increasingly  difficult ;  and  in  this  way 
death  may  lie  rapirlly  brought  about ;  a*  in  the  al>ove  case,  whit-h  lasted 
only  twelve  days.     In  other  ca«es  the  symptoms  m»y  be  prolonged  for 
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three  or  four  or  six  weeks ;  or  still  longer,  if  the  respiratory  muscles  are 
sjiarei]. 

Cotilining  ourselvea  to  the  more  acute  cases,  tha  temperature  is 
usually  high,  and  there  may  ho  eome  delirium  at  night,  especially 
towjwcls  the  end  when  rcspirRtion  is  fftiliug.  Unless  extreme  caro  be 
takun  in  the  use  of  catheters,  cystitis  will  bo  rapidly  induced,  and  may 
tako  An  iiiloiise  form,  with  extmviisatiou  uf  bluud  into  the  uniie  and  into 
the  mucoufl  meinhrane  of  the  bladder.  The  early  tendency  to  iM-dsore 
i-t  another  way  in  which  the  loss  of  nutritive  power  is  manifested  in  the 
tissues  of  the  panilysed  parts.  In  the  early  days  of  the  illness  the  elec- 
trical reactions  of  the  muscles  may  not  he  much  altered;  but  probably 
after  a  week  or  ten  days  the  faradic  cuirent  will  fail  to  elicit  normal 
contractions,  and  later  it  vn\\  muse  no  contractions  at  all:  at  the 
same  time  the  galvanic  current  will  give  thu  modified  results  character- 
istic of  the  reaction  of  dej^'cne ration  (/V.C.C.  ^or>K,C.C.)  Similarly  the 
muscles,  though  eomplniely  flaccid,  will  preserve  their  Imlk  for  some 
days,  and  in  the  rapidly  fatal  cases  show  but  litllo  difference  from  the 
nortual. 

In  the  event  of  tte  [>atienl  not  being  aimed  off  by  the  rapid  impli- 
cation of  tho  respiratory  functions,  lif«  may  be  niaintainofl  for  several 
months,  when  the  case  passes  from  the  acute  condition  to  one  of  chronic 
persistence  of  damaged  tissues,  nither  than  of  chronic  myelitis. 

Tho  symptoms  remain  practically  unchatige*!,  or  vary  a  little  from 
week  to  WL'L'k.  Some  power  in  the  movement  of  a  too  or  the  slight  con- 
traction of  a  muscle  may  be  regained  ;  tiic  patient  may  allow  that  he  has 
QUO  day  a  litllo  feeling  in  a  part  that  was  perfectly  amcsthctic  ;  or  there 
is  a  alight  variation  in  tho  height  to  which  the  aniestheeia  can  be  traced  ; 
or  the  supi^rficial  r(;Ho.vo8  may  appear  and  disappear.  Ihit  the  muscles 
become  wasted  and  Haccid ;  the  patient  is  quite  helpless  in  the  lower 
extremities;  and  the  faradic  and  galvanic  reactions  are  more  or  less  com- 
pletely lost.  80  far  the  patient,  though  incapable,  might  seem  to  nm 
no  risk  of  his  life  ;  but  danger  lies  in  the  tendency  to  cystitis  and  to  bed- 
sores, both  of  wtiich  are  avoided  with  dirticulty,  and  either  of  them  may 
be  a  cause  of  death  — the  cystitis  by  leading  to  consecutive  (suppurative) 
nephritis  and  uiu-niia,  tho  bedsores  by  .«eptic  absorption. 

Recovery  in  these  cases  docs,  however,  sometimes  take  place  ;  the 
symptoms  gradually  subside,  and  the  limbs  recover  power  and  sensation. 

While  the  above  represents  the  essentials  of  a  case  of  disseminated 
myelitis  some  occjwional  features  may  He  mentioned.  In  rpga.nl  to 
sensory  functions  analgesia  accompimies  amesthesia;  and  at  the  begin- 
ning tho  subjective  sensations  may  include,  besides  a  sense  of  nun)l>- 
iiess,  the  sense  of  tingling,  pricking,  or  formication.  In  some  cases 
the  upper  limit  of  the  area  of  an.i'Sibefiia  is  bounded  by  a  band  of 
skin,  \*an,-ing  from  one  to  five  or  six  inches  in  breadth,  in  which  hyper 
lesthcsia  is  present ;  and  at  tho  upper  limit  of  this  the  skin  is  normally 
sensitive.  Tins  hyiwriesthctic  band  may  p:iss  transversely  round  the 
entire  trunk,  and  almost  perfectly  horizontally,  little  if  at  oil  inclined  in 


the  direction  of  the  course  of  the  intercostal  nerve.  At  the  ssme  time 
slight  undulations  in  ihe  track  of  the  upper  and  lower  limits  may  be 
obcuned. 

The  bbdder  is  paralysed,  and  the  patient  at  first  suH'ers  from  reten- 
tion of  urine,  so  that  the  bliuider  vuty  he<^ome  ditttttnded  up  to  the  level 
of  the  umbilicus;  and  in  one  such  case,  in  a  woman,  T)&  ouncrett  of  urine 
Were  drawn  off  by  the  catheter.  If  the  disteiidLd  bladder  be  left  uure- 
Uevod  the  sphincter  yiblde,  and  the  ex^:c&s  of  urine  conien  aw^y,  forming 
the  so-calleil  "overflow  incontinence";  but  in  any  patient  coming  under 
treatment  the  regular  use  of  the  catheter  iti  tieee.'isanly  adoptiHJ,  and  the 
coQsequencea  of  excosaivc  distension  are  avoided,  iiut  one  result  of  the 
inability  of  the  bladder  to  ox|K!l  the  urine  by  ila  own  efforts  is  very 
difficult  to  avoid  ;  namely,  the  supen-ention  of  cystitis,  which  may  be 
most  intense.  No  doubt,  it  is  due  to  the  entrance  of  micro-organ- 
isms,  which   may  bo   conveyed   in   the  catheters,  introduced  as  they 

uamilly   at  Icaat   twice   daily,    but  conceivably  in   some  cases  they 
along    the    urethra  without    such  assistance.     The  urine  becomes 

loniacal,  lurhid,  even  bloody  ;  and  deposits  crystals  of  ammonio- 
mngncsian  phosphates,  leucocytes,  pus  •  cells,  bladder  epithelium,  and 
hlood  corimacleii. 

Bedsores,  no  doubt,  are  determined  by  the  pressure  which  is  exerted 
by  the  weight  of  the  body  upon  the  pails  immedialcly  in  contact  with 
the  bed,  and  by  the  decomposition  of  discharges  which  soil  the  skin  ; 
ihttfl  the  more  complete  the  paralyeis  and  anawthesia  the  more  likely 
is  the  patient  to  have  bedsores.  The  patient  neither  feels  the  discomfort 
of  tho  prolonged  pressure,  nor,  if  ho  felt  it,  could  he  shift  his  ptjsition 
Lo  relieve  the  suffering  part  The  pressure  deprives  the  part  of  its 
blood,  and  hence  its  nutrition  is  affoct^iid  aiul  the  part  is  apt  to  slough. 
If  urinary  or  fwcal  soihng  of  the  ekiu  be  permitted  a  berlsore  will  soon 
appear;  on  the  other  hand,  scrupulous  cleanliness  and  antitie|>si^  of  the 
skin,  with  fretpicnt  L-hangcs  of  the  [luticnt's  posture,  will  prevent  this  dia- 
treesing  eomplicaiinn. 

Sir  William  Gowers  records  some  cases  of  rapidly  increasing  ataxy, 
the  (iu{>eridetice  of  which  ujwn  an  organic  spinal  lesion  seemed  certain, 
vhile  their  onset  was  inconii[>atible  with  any  other  than  an  tnHammatury 
proceea.  Hence  he  regards  them  aa  cases  of  arnte  mi/ditic  ntaxy.  One 
case  was  that  of  a  woman,  in  whom,  twelve  months  after  the  occun-ence 
of  secondary  symptoms  of  syphilis,  complete  incoordination  of  the  legs 
omQ  on  in  thirty-six  hours.  The  knce-jurk  watt  normal  on  the  right 
side,  almost  lost  on  the  left ;  the  loft  leg  was  thought  to  be  weak  at  first, 
bat  its  power  was  found  to  lie  good  in  a  day  or  two.  With  this  M-as 
hyperaeathesia  of  the  lower  part  of  the  trunk  and  legs,  soon  rwluced  to  a 
band  round  the  tower  abdomen  ;  ]at«r.  there  was  a  girdle  pain  in  the  same 
sicttation.  She  could  walk  a  little,  though  still  highly  ataxic,  in  four 
months ;  and  ultimately  recovered.  In  other  cases  Gowers  saw  incoorditta- 
tion  of  one  arm,  mth  complete  muscular  amcsthesia,  arise  in  the  course  of 
a  £ew  hoiu's,  and  only  slowly  subside. 


Acute  dis^skminated  en-cephalomyeutis. — A  fnmi  of  flisBemitrnted 
myeHtis,  combined  with  a  Kiiuibir  leHioti  of  the  hiuiti,  is  dc&criWd  luidtzr 
this  iKinie  (7) ;  nunieruus  snuiU  foci  of  innammution  are  found  in  the 
coi-d,  irk  the  pons,  and  in  the  cerebrum.  It  is  called  aruU  central  atttxia 
by  von  Leyden. 

Tho  disease  nearly  always  occurs  during  or  soon  after  an  infections 
disease  or  similar  (irocuss ;  (.'onsequently  a  large  prui>Drtiun  of  the  cases 
are  in  children.  The  onset  is  sudden  and  suggests  the  implication  of  the 
whole  central  nervous  Ryst«m.  There  ia  often  unconsciousiiesA,  either 
with  paralysis  or  with  restlessness  and  delusion  ;  and  after  a  time  the  un- 
oonscioustiestH  clears  up,  and  u  stJige  in  reached  which  h  characU'riscd  by 
ataxia  or  choreic  movements.  In  other  cases  the  sudden  cerBl)nd  symp- 
toms are  absent,  and  ataxia  is  the  first  symptom.  In  thi&  fitage  there 
are  ataxic  movements  or  int«ntion-tremor»  of  the  legs,  arms,  and  head; 
disorders  of  speech,  especially  of  the  scanning  variety,  but  someUmea 
dysarthric  ;  and  somutiincH  disturbances  of  intellect.  The  gait  is  variable  ; 
it  may  be  ataxic,  or  spastic,  or  [jaretic,  or  tremulous.  The  arms  are  less 
commonly  atjixic,  hut  more  often  present  intention-tremor  ;  and  the  same 
occurs  with  tho  head.  Xystagnius  appears  to  be  uncommon.  There  is 
great  variety  in  the  fiul>se«tuent  course :  a  few  umes  recover  quickly  and 
permanently  ;  many  end  in  recovery  after  months,  or  after  one  or  two 
relapses^  in  other  cases, some  syin]>toni9,  espeeially  speuoh  disturbances,  per- 
sist ;  but  death  is  rare.  Aphasia  or  optic  nemilia  occasionally  occurs  in  the 
earliest  stage.  The  resemblance  in  many  points  to  di.nseminated  sclerosis 
is  obvious,  and  it  might  be  thought  that  if  the  disease  persisted,  the 
pathological  conditions  and  clinical  symptoms  of  multiple  sclerosis  would 
be  ultimate^  assumed.  German  observers  state,  however,  that  this  has 
never  been  observed. 

Tho  association  of  optic  neurUJA  with  myelitis  has  been  obscn-ed  on 
several  occasions,  and  presents  interesting  features.  Bibliographies  up 
to  date  are  given  by  Devic  and  Katz ;  and  T  have  recently  published 
a  fatal  case  myself,  though  unfortunately  without  necropsy  (26).  In  a 
large  proportion  of  the  cases  (15  out  of  21  collected  by  Katz)  the  ocuhu- 
alTeetion  precedes  the  spinal  lesion  by  a  period  varying  from  a  few  days 
to  some  weeks  ;  in  nearly  all  the  remainder  it  occurs  simultaneously. 
There  is  genomlly  a  rapitlly  advancing  amaurosis  in  one  or  both  eyes,  and 
if  in  both  simultaneously,  in  one  eye  before  the  other.  Generally 
the  optic  disc  shows  swelling  im<l  hyperemia;  but  the  changes  in  the 
optic  nerve  may  tie  situated  behind  the  eyeball,  and  the  papilla  may  be 
nnafTectpd  until  after  some  weeks  it  Hecomea  atrophied.  The  myelitis  is 
commonly  situiited  In  the  dorso-lumbar  region,  and  is  manifested  by 
ansHthesia  and  paralysis  of  the  lower  extremities,  with  extension  for  a 
variable  distance  up  the  tnink,  and  paralysis  of  the  bladder  and  rectum. 
Indeed  it  differs  in  no  respect  from  a  rather  widespread  or  disseminated 
myelitis.  A  good  many  cases  are  reported  to  have  ended  in  recovery ; 
so  that  the  prognosis  is  better  than  the  wide  extent  of  the  disease  would 
lead  one  to  anticipate.     Its  pathology  may  be  still  open  to  doubt,  but 
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it  seemit  liknly  that  somo  common  infection  i*  tlm  cause  of  tht*  infliiin- 
matoiy  lesions  in  parts  bo  remoip  from  each  othnr  as  the  optic  nerve  and 
the  dorsal  ponion  of  the  coi-tl.  The  suggestion  of  an  ascending  meningitis 
has  not  boon  conlirmml  t<y  necropsy.  For  the  most  part  disseaiiiialed  fod 
of  acute  myelitis  have  lieen  found  irrepilarly  distributed  in  different  parts 
of  the  coni  ;  the  vtwwla  over-filled  with  blood,  the  perivascular  BjMces 
crowded  with  mund  celU,  leucocytes,  gninulo-corpuscles,  and  debiis. 

litMAL  MVKLlTis. — Tpansvepse  myelitis. — Thie  is  common  in  the 
donal  region  ;  and  it  will  ho  convenient  to  describe  tliis  variety  first, 
because  it  concerns  a  part  of  the  cnrd  with  the  least  specialised  func- 
tions, and  tbuu  to  describe  the  myelitis  seated  in  the  cervical  and  lumljar 
regions. 

If  the  myelitis  be  due  to  local  disease  in  the  neighbourhood,  such 
OS  cariefi  or  tumour  of  the  spine,  the  symptoms  intlioative  uf  the  impli- 
cation of  the  cord  may  be  preceded  by  those  due  to  the  primary  disease, 
of  which  pain  is  likely  to  he  thu  most  imporUint.  h»t  even  in  other 
coses  local  pain  may  sometimes  be  an  early  sign,  occurring  in  the  part  of 
the  back  which  current pcjntls  to  the  seat  uf  the  myelitis.  Thcei  more  or 
leas  rapidly  occur  the  conditions  which  are  due  to  the  disease  of  the  cord  ; 
namely,  either  nuinluiej««,  tingling,  or  formication  in  the  lower  extremi- 
ties, or  weakne-ss  of  one  or  both  legs,  or  ([lability  to  p-o-ss  urine.  Perhaps 
the  sensory  failure  U  the  more  common  mode  of  onset.  I'lierenpon,  with 
varying  degrees  of  rapidity,  these  three  conditions  become  aggravated  ; 
the  paralysis  and  ann!sthesia  involve  the  legs,  thighs,  and  mnre  or  less  of 
the  alxlomen,  the  upward  extent  being  determined,  of  course,  by  the 
position  of  the  lesion  in  the  conI,  or  riulicr  by  tlie  upper  limit  uf  the 
lesion.  Supjiosing,  for  instance,  the  leai<;n  Involves  but  reaL-bes  no 
higher  than  the  segment  from  which  the  seventh  dorsal  nerve  comes  oir,  all 
the  muscle.'i  supplied  by  the  last  six  dorsd  nerves,  the  lumbar  and  the 
sncral  nerves  will  be  paralysed  ;  and  anaesthesia  will  be  found  in  the  area 
of  the  IkhU'  corrcsjHniditig  to  the  8:ime  nerve-roots. 

The  loss  of  power  is  more  or  less  complete  according  to  the  thorongh- 
neas  of  the  Ie.sion,  and  the  comiilettMifss  with  which  the  ttaTismisslcju  of 
motor  impulses  is  interfered  with ;  but  there  is  no  other  rocognisublo 
altCTHliun  ill  motor  }iower  as  such  ;  and  neither  tremors,  nor  sfm-sms,  nor 
trQn\'ulsions  occur,  as  a  result  of  myelitis,  in  the  muscles  supplie<)  l^iy  nerves 
connected  nnth  inflamed  segments. 

With  a  seven*  lesion  sensation  of  toncb.puin  anrl  temperature  is  com- 
pletely lost ;  but  with  lees  complete  damagu  soma  form  of  scUHation  may 
remain  ;  analgt^sia.  for  insUtnce,  may  bf  marked  when  auitathesia  is  incom- 
plete, and  the  sense  of  temperature  may  be  imperfect.  .Subjective  sensa- 
lions  of  numbness  and  tingling  are  less  complained  of  after  the  first  onset 
of  the  disease  ;  but  a  sensation  of  jviin  at  the  upper  limit  of  the  atiit-sthesin, 
encircling  thsbody,  is  often  jire-vent,  and  is  commonly  knowti  nsginlle-pjiin. 
The  band  of  hypenpsthe-sia  described  in  the  cases  of  disseminated  myelitis 
may  also  be  present  in  these  more  circumscribed  cases. 
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The  reflexes,  both  cutaneous  and  deep,  are,  as  a  rule,  not  only  present, 
but  iiicreascil  in  iho  pj^rts  of  tlio  hotiy  lir-Iow  ihe  lesiuii.  Of  the  deep 
rctlcxus  lliero  are  Lmo  furcus.  One  is*  the  knee-jerk,  which  is  seen  to  be 
uxaggerated  when  teatcil  in  tbo  usuid  wa.y  by  a  blow  below  the  |)ate]la  ; 
it  is  also  eaitily  eli.iited  by  etrikiti(;  ubovie  the  patella:  the  other  is  the 
ankle  clonus,  which,  absent  in  health,  is  easily  brought  out  in  these  cases 
by  flhai-})  tlcxion  of  tlie  ankle-joint.  In  sumo  cases  the  excitability  uf  the 
lumbar  spinal  centres  is  such  that  the  attempt  to  get  the  knee-jerk  pro- 
duces a  more  or  less  tflntitinoiig  clonus  at  the  knee-joint,  of  the  same  bind 
as  ankle  clonus,  but  pcrsisiicig,  without  eucb  further  handling  of  the  part 
as  in  roquiicd  in  unklc  clonus. 

The  exception  to  the  rule  ihal  the  reflexes  are  increased  in  the  caae 
of  a  limited  transverse  lesion  above  the  centres  from  the  legs  is  the  case 
in  whit'b  the  lesion  Is  absolutely  complete  throughout  the  whole  thickness 
of  the  cord,  as  already  mentioned  (p.  1 2).  In  such  a  case  the  rcdcxes  are 
absent;  the  muscles  arc  (|uite  Aaocid,  and  the  aiiitrsthesia  is  coitiplele. 

The  nutrition  of  the  muscles  of  the  part  paralysed  —that  is,  the  lower 
limbs — is  not  nuvtehally  aflectod ;  thoy  lose  a  little  of  this  from  the 
fact  that  they  ara  not  used  so  much  as  in  heukb  ;  but  they  do  not  show 
the  pronounced  atn>phy  -which  reMilts  from  lesions  of  the  anterior  corniia 
or  nerve  trunks.  The  muscles  are,  indeed,  in  direct  connection  with 
undamaged  spinal  centres  ;  and  whether  the  nuirltion  bo  depotidont  oil 
"  trophic "  centres,  or  simply,  as  Dr.  I*uure  thinks,  on  repeated  stimuli 
emanating  fn>m  the  Hpinal  nuclei,  the  condition  is  unaffected  by  a  lesion 
situated  above  the  anterior  eornual  cells  with  which  the  muscle*  conceraed 
are  associated  ;  in  other  words,  the  lower  motor  neurons  are  intact.  Simi- 
larly, the  electrical  reactions  arc  nurmal ;  the  mtisctes  react  to  furadisni  au<I 
to  galvanism,  atnl  the  g.ilvanic  reactions  present  the  normal  relation  of 
kathodal  ti>  anoiial  clo«iire,  (hat  is,  K.C.C.>A.C.C.  Another  pheno- 
menon, which  is  closely  related  to  the  increase  of  the  relSexcs,  may  also 
present  itself  in  the  later  stages  of  the  acute  cases,  and  constantly  in 
those  cases  which,  beginning  acutely,  remain  uncnrod,  and  hence  pass 
into  the  group  of  chronic  myelitis ;  this  is  ri'jiditii  or  sj.icMk  coniraction.  of 
the  muscles.  Like  the  eloims  or  exaggerated  knee-jerk,  it  is  always  asso- 
ctatod  with  an  undamaged  reflex  ap))aratus,  and  with  the  separation  of 
the  spinal  centres  from  the  central  motor  area  by  some  lesion  or  other,  that 
is,  a  lesion  affecting  the  upper  motor  neuron.  In  the  absence  of  cerebial 
control  it  seems  likely  that  constant  stimuli  from  the  cutaneous  or 
other  afferent  nerves  are  able  to  keep  up  a  constant  slight  motor 
contraction.  However,  the  rigidity  of  the  muscles  under  these  circum- 
stances is  a  very  variable  condition.  In  slight  cases  it  may  easily 
l>e  overlooked.  The  limbs  may  lie  flaccid  in  bed,  and  if  the  paralysis  is 
imperfect  the  patient  may  be  able  to  move  the  limbs  slightly  ;  but  if  the 
limb  be  handled  by  the  obsenvr,  and  flexed  or  extended  at  the  knee  or 
hip,  it  will  soon  be  noticed  that  the  {passive  movements  at  Rrst  easy 
hecfinic  mure  dittieull,  and  the  leg  get«  so  stiff  that  it  can  no  longer 
perhaps  be  beat  or  straightened  at  all.     If  the  logs  arc  then  left  untouched 


the  muscles  quickly  relax.  In  other  cases  the  legs  aro  constniilly  stiff, 
without  aiiy  cxtcniul  iulerfercnce  ;  or  if  not  Rclually  rigid  on  Uuing  first 
observed,  they  bcconie  so  directly  they  are  touched,  or  directly  the 
jwtidnt  inakea  an  atiem|it  to  move  them.  The  lt>g«  may  Iw  rigidly  ex- 
tended, the  mttpcles  in  tirm  contraction  and  closely  addiicted,  so  that  the 
nltempt  to  piUi  one  leg  to  iC3  outer  side  brings  the  other  leg  ulong  with 
it.  In  other  cases  this  condition  of  rigidity  is  associated  with  involun- 
Uu-y  reflex  contractions  of  the  Hexor  miiBele« ;  and  in  such  cases  the 
patients  often  find  when  they  wako  up  that  the  legs  arc  flexed  with  the 
knees  on  the  abdumeti.  und  the  heels  near  the  buttocks.  Sometimes  the 
Hcxion  rtrlaxcs,  but  the  |Nilieiit»  oftcu  have  to  assist  the  process  oi  exten- 
sion by  the  use  of  their  hands. 

The  functions  of  the  bladder  and  rectum  aro  affected  fnr  the  most 
part  in  a  similar  way.  The  centres  for  these  org;ins  are  seated  in  the 
lowest  part  of  the  lumbar  enhtrgemenL  An  ucut«  lesion,  such  as  myelitis 
often  is,  though  situate  in  the  dorsid  region,  cunkminily  causes  at  first 
pamlysis  of  the  detrusor  urin»,  and  consequently  retention  of  urine. 
Aftrr  a  time  the  retlcx  becomes  again  csUiblishud,  and  the  bladder  in- 
Toluntarily  contracts  as  soon  as  the  \trinc  accumulates  to  a  certain  extent, 
and  thereby  stimulates  the  walls  of  the  bladder  (reflex  incontinence).  If 
the  transverse  spinal  lesion  be  complete,  the  desire  to  micturate  will  be 
Io«t,  aiwl  the  act  of  niicturitiuji  will  be  uiipciccivci],  I'ccause  the  afferent 
fibres  from  the  blidder  are  cut  across ;  on  the  other  hand,  the  intcniip- 
tion  of  efferent  Hhres  prevents  the  process  of  micttiriticvn  being  either 
luutened  or  retai-ded  by  any  elVnrt  of  the  will.  In  less  complete  lesions 
citiier  of  these  functions  may  be  icnpeifectJy  representcil. 

In  the  case  of  the  rectum,  paralysis  with  resulting  constipation 
frequently  accumiKinics  a  lesion  in  the  dnrsfd  region.  A  '*  reltex  incon- 
tinence "  of  faces  may  also  occur,  but  is  less  common. 

The  general  condition  of  a  jialieni  M-ith  a  transverse  myelitis  varies 
with  the  stage  of  the  disease.  In  ihe  eiirly  d.iya  of  an  acute  myelitis 
there  may  Iw  a  slij:ht  degree  of  fever,  with  the  usual  iicooTnjjaninients; 
liut>  if  it  be  not  nipidly  fuud,  the  jiatitnt  will  soon  arrive  at  a  sUige  in  which 
the  symptoms  above  dt-scribed,  and  directly  referable  to  the  iiiterniption 
of  communication  through  the  dorsal  cord,  are  the  only  trouliles.  lluw- 
ever,  in  any  ease  of  acute  myelitis  we  h^ve  to  ronsider  the  possibiliij-  of 
iwi-i  tiimpll(!Atioiis  arising,  namely,  cystitis  and  bc<iKore.  The  former  has 
Already  been  referred  to  under  disseminated  myelitis;  it  is  much  more 
Ukely  tti  arise  in  the  {wriod  of  retention  ;  if  this  stage  be  siifely  passed 
and  a  condition  of  "  reHex  incontinenco  "  be  present,  cystitis  may  be 
avoided  and  the  bladder  may  rt-main  hailthy. 

The  liahility  to  bedsores  in  dorsal  myelitis  is  variable  ;  they  are 
mor«  likely  to  i>ccur  wh«Te  the  lesion  is  exttmsive,  invulving  motion  mid 
sensation  very  completely,  and  where  the  nursing  and  care  of  the  patient 
«ro  iniuieiuate.  Thoyare  less  prune  to  occur  whore  the  lesion  is  smaller, 
where  paralysis  or  anaisthesia  is  only  partial,  and  where  nursing  is  efficient. 

Mj/eiitu  of  the  lumbar  rajioii. — The  symptoms  in  this  case  are  similar 


to 
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to  thoao  of  an  acute  clisseminatffll  myelitis,  llmitod  to  tliat  part  of  the 
cord  which  suppHos  the  lower  extrc initios.  Theoretically  one  may  sup. 
po&o  that  a  Icsiun  might  Ijo  limilvd  either  U)  the  uppermost  purt  of  the 
enlargement,  in  which  case  certain  ojusclcs  having  connections  only  with 
a  lower  jmrt  woiiM  be  Bpartd  ;  or  to  this  low«r  seginunt,  in  which  case 
the  eiimo  nmsclos  only  would  be  affected  with  paralysis.  But  practically 
one  rarely  meets  »viih  a  case  wliich  iUuKtratci  this  ilifFeretice.  Tliid  is 
prolwibly  explained  to  a  great  extent  by  this  very  limited  VL-rtical 
extent  of  the  portion  of  the  lutnhar  swelling  from  which  the  muscles  of 
the  lower  extremity  receive  their  nervons  supply ;  thai  is  to  say,  the 
upper  half  of  the  swelling,  measming  pioUnbly  not  more  than  tM'o  inches. 
In  thi.s  portion,  it  is  irm-,  the  cciitre.s  fur  tlie  highyr  aiitl  proximal  (larta 
are  aiiiuiLed  higher  than  those  for  the  distal  muscles  ;  hut  a  myelitis 
which  i.s  not  limited  (like  anterior  poliomyelitis)  to  the  gray  cornua,  bui 
afl'octs  gray  matter  and  white  indiscriminately,  will  generally  involve  a 
very  h»rge  nunilier  of  the  muscles  of  the  lower  extremity. 

Taking  a  cii-sc,  then,  in  which  no  such  distinction  can  be  recognised, 
the  symptoms  are  again  [HtralyEiis  and  aim^lhesiaof  the  lower  exli-emities, 
the  ana'iilli>fsia  reaching  no  liiglicr  than  the  pelvi:*,  and  the  [lanilysis  nut 
involving  the  abdominal  muscles.  As  the  spinal  centres  of  the  nuiMclcs 
are  here  concerned,  the  muscles  are  Hacci<l  from  the  first  and  the  reHexcs 
are  lost  throughout ;  the  muscles  soon  waste ;  and  the  electrical  reactions 
associated  with  muscular  atrophy  are  obtained— that  is,  the  rciictjon  of 
dogenemtion,  loss  of  faradic  contractility,  and  cathodal  cloitnro  contrac- 
tions in  excess  of  anodal  cjosurc  contractions  (A.C.C.  >K.t_'.C,)  The 
centres  for  the  bladder  and  rectum  are  contained  iu  the  lumbar  portion 
of  the  cord,  and  accordingly  we  find  paralysis  of  the  sphincters  and 
incontinence  of  urine  ami  fAH:c8. 

Mtff-lUis  of  thr  crrriral  rfijion. — The  \'ertical  extent  of  this  portion  of 
the  cord  is  greater  than  that  of  the  lumbar  swelling,  and  it  is  more  easy, 
by  symptoms  peculiar  to  particular  nerves  or  scgmcntii,  to  recognise  dif- 
ferences in  the  localiaatinn  of  lesions.  A  more  or  less  transverse  lesion 
will,  of  course,  cause  paralysis  of  the  legs  and  trunk  as  woH  as  of  the  arms 
below  the  upper  level  of  the  lesion.  The  aflcction  of  the  legs  will  be  of 
precisely  the  same  kind  as  occiu-s  in  doi-sal  myelitis  ;  tJiat  is  to  sjiy, 
paralysis,  anie.stln;sia,  increiised  rullexcs,  with  jnersistence  of  nutrition 
and  electrical  reactions,  and  in  due  lime  muscular  rigidity.  Hut  in  the 
arms  the  prolwibility  is  that  the  U'sion  will  be  of  surtioient  vertical  extent 
to  involve  some  motor  cornua  completely,  in  which  case  the  arms,  in 
addition  to  jiamlysis  and  aniesthcsia,  will  present  some  muscular  atrophy, 
loss  of  reflexes,  and  loss  of  electrical  reJictions. 

In  some  cjises  the  arms  and  legs  may  be  equally  involved,  so  far  as 
paralysis  is  concerned  ;  in  others  the  arms  arc  much  pandystxl,  and  the 
legs  but  little. 

There  arc,  however,  sjt-mptoms  peculiar  to  a  cervical  lesion,  due  to  the 
implication  of  $pci-ial  centres  or  nuclei.  The  moet  important  of  these  is 
paralysis  of  the  diiiphragra,  which  is  supplied  by  the  phrenic  nerve. 


If  ibo  lesion  be  fts  high  us  this  the  result  is  generally  duaatrous,  for 
though  it  is  true  that  futients  luay  live  in  spite  of  pantlydia  of  the 
dtaphragtn,  nncl  even  rw'^over  from  it,  especially  in  cases  of  peripheral 
neuritis,  the  (>ymptoni  in  the  case  under  considei-ation  h  genemlly  added 
to,  rir  associiit(}d  with,  jximlysis  or  part'sis  of  the  inU.TcoslJiI  muscles,  the 
nen'utis  supply  uf  which  urises  from  the  cord  lower  dawn,  and  the  upward 
comnninicatinnii  of  which  are  contiiined  in  the  pyniinidnl  (rarts  passing 
through  the  diseased  are».  The  result  on  the  lungs  is  stagnating  circu- 
Utioti  at  their  bases,  ccdcma  and  iiccumuEaiion  of  Huid  in  the  smaller 
tubes,  dy^moea,  and  cough  which  is  iini!quul  to  clearing  the  bronchial 
tabce,  because  the  respiratory  muscles  cannot  <lntw  in  enoiigh  air,  nor  the 
abdominal  muscles  citpol  whut  there  is.  with  Ruftjcit^nt  force.  This  diffi- 
culty soon  becomes  worse  when  the  lesion  is  seaterl  at  or  above  the 
eenirc  for  the  diaphragm,  and  brings  the  case  to  a  comparatively  early 
dosa 

It  18  well  known  that  the  wiperior  cer\*ical  ganglion  receivfls 
cerebro-spinal  filaments  from  the  dorsal  nerves,  and  hence  from  the 
lowest  part  of  the  cervical  cord,  and  from  the  fir«t  dorsal  seg- 
ment, 'i'he  sympathetic  supplies  fibres  to  the  ciliary  muscle,  to  the  iris, 
Mid  to  soTnc  unstriiK-d  muscular  fibres  in  the  orbit  which  keep  the  eyelids 
retracte<i.  If  this  region  of  the  cord  (filio-spinal  rrntre)  bo  damaged  the 
sympaihetic  may  be  puralyaod  :  and  this  will  result  in  cnntnictinn  of  the 
pnpil  and  alight  closure  of  the  lids  '^r  diminution  of  the  iwdpebral  fissure. 
Dilatation  of  vo*jjelg  from  parulysis  of  the  vasomotor  system  may  occur  ; 
and  the  following  symptoms  have  also  been  noticed  : — dysphagia  ;  hic- 
cough ;  variations  in  the  pulse,  which  is  sometimes  slow,  sometimes  rapid 
and  irregtdar  :  hyperpyrexia;  priapism. 

Unilateral  myelitis. — ^In  many  case«,  both  of  diseeminate  and  of 
tranavcrsc  myelitJK,  the  legs  or  limbs  of  the  two  sides  are  uncipially 
aflbcted  ;  so  that  the  |ian»lysis  on  one  aide  is  greater  than  it  is  on  the  other, 
and  very  small  foci  of  myelitis  may  <K-cnr  in  such  a  way  as  to  cause  some 
iMlated  symptom  such  as  [»nr:dysis  of  one  or  two  muscles  or  some  localised 
anftstheata ;  but  the  occurrence  of  a  primary  acute  iiiHiininiaiory  lesion, 
occupying  half  the  thickness  nf  the  cord,  involving  both  gray  and  white 
matter,  and  yet  strictly  limited  in  extent  by  the  middle  tine,  must  be 
exceedingly  rare.  As  a  transverse  lesion  it  appears  to  be  more  likely  than 
as  a  diflUswl  verticid  lesion  ;  and  still  Tuorc  so  in  the  form  of  two  or 
mnr*  lesiona  above  one  another,  together  cutting  all  the  vertical  nervo- 
paths-  These  remarks  do  not  apply  to  anterior  poliomyelitis,  which  is 
often  absolutely  unilateral,  but  To  the  giY>up  of  diRiise  myelitis  in  which 
white  and  gray  matter  are  involvwl  t^^gcther. 

The  symptoms  of  a  unilateral  lesion  of  the  spinal  cord  have  Iwen 
largely  ascertained  from  expcrirnonlal  fcetions ;  from  some  cases  of  trau- 
matiBin ;  and  from  ca3e.s  of  tumour  pressing  upon  or  gi-owing  in  one  side 
of  the  cnrvl. 

The  peeidiarities  are  dependent  largely  upon  the  fact,  eontestctl,  it  is 
Inie,  but  still  Uised  upon  a  good  deal  of  evidence,  that  the  sensory  fihres 
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for  the  most  part  decussate  immediately  after  their  entry  into  the  cord, 
and  pass  up  tbo  opposite  side  of  the  middle  line  to  the  encephalon. 

The  following  propositions  are  laid  down  by  Erb  and  Brown-S^quard. 
Supposing  the  lesion  to  be  on  the  dorsal  region,  there  are — (i.)  In  the 
parts  supplied  by  nerves  from  the  segment  concerned,  (a)  on  the  side  of 
the  lesion,  paralysis,  diminished  reflexes,  atrophy  of  muscle,  loss  of 
electrical  reactions  or  reaction  of  degeneration,  loss  of  muscular  sense, 
anaesthesia  in  the  form  of  a  transverse  band,  and  above  the  latter  a  band 
of  byperssthesia  ;  (&)  on  the  side  opposite  the  lesion  a  band  of  ansesthesia, 
and  above  it  a  band  of  hyperseathcsia.  (ii.)  In  the  parts  helow  the 
lesion  of  the  cord  there  are — (c)  on  the  side  of  the  lesion,  paralysis, 
retention  or  increase  of  reflexes,  no  muscular  atrophy,  no  loss  of  electrical 
reactions,  diminished  muscular  sense,  no  cntaneous  ansesthesia,  but,  on 
the  contrary,  hypereesthesia,  and  vaso-motor  paralysis ;  (rf)  on  the  side 
opposite  to  the  lesion  there  is  anesthesia  continuous  with  the  band  at 
the  level  of  the  lesion,  while  the  motor  relations  of  the  limb  remain  good, 
or  are  at  most  but  little  affected. 

Some  diff'erences  will  appear  if  the  lesion  be  in  the  cervical  or  lumbar 
region ;  the  upper  limit  of  the  anaesthesia  and  the  band  of  hypereesthesia, 
if  present,  may  thus  show  relations  to  the  known  distribution  of  sensory 
areas  over  the  upper  or  lower  limbs  respectively. 

Central  myelitis. — This  is  often  described  as  a  very  serious  form  of 
acute  myelitis,  on  account  of  the  rapid  manifestation  of  the  symptoms, 
the  rapid  atrophy  of  the  muscles,  and  the  acute  and  extensive  bedsores. 
But  it  is  clear  that  the  name  has  been  given  by  various  authors  to 
various  things.  For  instance,  Dujardin-Beaumetz,  in  his  treatise  on 
acute  myelitis,  refers  this  disease  to  three  principal  types,  of  which  the 
third  is  acute  myelitis  of  the  anterior  cornua,  and  may  therefore  be  set 
aside.  The  others  are  "central  or  generalised  myelitis  "and  "localised 
or  focal  myelitis."  He  then  proceeds  to  describe  "acute  central  general- 
ised myelitis,"  attributing  to  it  all  the  rapid  onset,  acute  coui^e,  and  de- 
struction above  indicated.  Hallopeau{17, 18),  writing,  it  is  true,  of  chronic 
diffuse  (or  interstitial)  myelitis,  and  of  sclerosis,  uses  the  word  '*  peri-epen- 
dymal "  (peri-6pendymaire)  as  synonymous  with  "  central."  Many  of  the 
cases  he  reports  are  unaccompanied  by  notes  of  autopsy  ;  and  many  that  he 
collects  as  examples  are  cases  either  of  syringomyelia  or  of  central  glioma. 
He  recognises  that  the  importance  of  the  lesion  is  proportionate  to  the  extent 
of  its  invasion  of  the  gray  matter,  and  not  of  its  proximity  to  the  centre 
of  the  cord  ;  and.  indeed,  at  the  end  of  his  earlier  article,  he  suggests  that 
so  long  as  the  lesions  remain  limited  to  the  immediate  neighbourhood  of 
the  central  canal,  they  are  unrevealed  by  symptoms. 

Lastly,  the  word  "central"  is  sometimes  used  to  mean  the  implica- 
tion of  the  gray  matter,  presumably  of  the  posterior  and  commissural 
gray  matter,  as  well  as  of  the  anterior  gray  matter ;  now  as  the  affection 
of  the  latter  alone  constitutes  anterior  poliomyelitis,  we  put  it  aside  for 
separate  consideration  elsewhere  (p.  186). 

It  can  be  readily  understood  that  an  inflammation  of  considerable 


vertical  extent  involving  the  gray  matter  will  bring  Jibout  the  acute  and 
disastrous  condition  ivith  which  this  disease  is  crcrlitcd ;  but  it  must  bo 
allowed  that  the  term  "  central  "  is  not  n  suitable  one  lo  apply  to  the  gray 
matter  in  its  full  transverse  extent.  General  or  ditfiue  poliomyolitia 
would  better  describe  the  condition.  Further,  as  regtirds  the  symptoms, 
if  an  acute  destniction  of  the  grny  matter  take  place,  there  can  bo  little 
difference  in  the  rcaults,  whether  the  white  matter  be  involved  at  the 
same  time  or  not ;  that  is  to  say,  it  wotdd  be  impossible  to  distiiigiu'sh 
the  viiricty  before  us  from  extensive  disseminated  myelitis. 

Bloci)  says  that  the  same  dissociation  of  the  sensory  phenomena 
may  occur,  as  is  seen  in  cases  of  8\Tingomyelia,  usually  n  chronic  disease ; 
and  more  than  one  author  refers  to  a  ra«c  liy  Valliii,  in  which  an  acute 
myelitis  of  the  gniy  matter  was  accompanied  hy  suppurativo  arthritis  of 
the  knec-jointa.  Itut,  as  the  patient  obvionsly  died  of  pymniia,  ■with 
sloughing  be<isore8,  purulent  meningitis,  and  abscesses  in  the  lungs,  the 
dependence  <)f  the  lesions  in  the  knee  upon  the  polioniyelilis  seems 
more  than  doubtful-  On  the  other  hand,  the  arthrop:ithies  of  locomotor 
ataxy  and  syringomyelia  are  well  known,  (lull  has  described  recover- 
ing paraplegia  associatud  with  indicjitiona  of  synovitis  ;  and  hence  a  con- 
nection may  bo  considered  efitiblishcd  between  these  conditions. 

Peripheral  or  Cortical  myelitls.^ — This  is  undoubtedly  in  the  majority 
of  caso»  a  condition  which  accompanies  meningitis  and  is  secondary  to  it> ; 
and  pro1)ably  in  acute  cases  the  symptoms  referable  to  the  spinal  lesion 
would  not  tw  distinguishable  from  those  which  were  due  to  the  meningitis. 
Whether  they  are  mainly  due  to  one  or  the  other  element  in  the  meningo- 
myelitis,  the  syinploma  which  may  arJ«o  consist  of  pains  in  the  spine  and 
Umlw,  cutaneous  and  muscular  hypencslhesiu,  weakness  or  pronounced 
pandysis  of  the  Itmba  corresponding  to  the  portion  of  the  cord  involved, 
eontraetion  of  murtolea.  and  exaggerations  of  reflexes.  The  muscle.s  are 
caid  not  to  atrophy,  and  the  sphincters  to  be  spared. 

Duration  and  terminations. — lircovcry  from  pronounced  myelitis 
is  bv  no  means  common,  and  is  likely  tn  occur  only  in  cases  of  very 
moderate  severity.  The  great  majority  of  rases  arc  cither  fatal  in 
the  course  of  weeks  or  months,  or  lapse  into  a  condition  of  incurable 
paralysis,  and  are  then  called  cases  of  "chronic  myelitis";  a  name  which 
B  then  justified  otdy  by  the  prttbability  that  sclerotic  changes  in  the 
acutely  damaged  part  may  he  going  on  for  a  long  time  after  the  onset. 

A  case  of  amte  disseminated  myelitis  may  be  fatal  in  from  five  or 
six  days  to  the  same  number  uf  weeks.  Less  extensive  and  more  localiee*! 
nyelitts  may  last  imm  twelve  months  lo  two  years  ;  and  in  others,  finally, 
life  is  spared  although  the  legion  persists. 

The  dangoiTj  of  myelitis  are  llic  implication  of  the  cervical  region  of 
the  cord  and  the  respiratory  muscles,  and  the  occurrence  of  cystitis  and 
of  bedsorea.  Hcn(»  any  myelitis  is  dangerous  in  proportion  to  the 
extent  lo  which  it  involves  the  cernc-jLl  cord  on  the  one  h.iml  and  the 
lumbar  cord  on  the  other.  An  extensive  disseminated  myelitis  is  quickly 
faul,  because  it  Involves  the  cer\'ical  region,  and  causes  paralysis  of  the 
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diaiibmgin,  with  consequent  <e<lcraa  of  ibe  lungs  and  broncho- pneumonia, 
Tho  intKiwe  cystitis  and  the  Wlsores,  whith  may  rapidly  furm  if  the  iiim(i«t 
wire  he  not  used,  arc  probably  but  slightly  coiitribuiory  in  these  ca^es. 

Simtlurly,  iiiuung  c:ircum!k;nbcd  cuses  the  ccrvicul  and  the  hunlmr 
lesiuns  are  most  likely  lu  be  fatal.  As  far  m  the  cervical  rt^^ion  is  con- 
cerned, the  condition  U  practically  Iwyond  control  if  the  nuclei  of  tlie 
phitnic  nen-es  are  invaded ;  but  in  the  CAse  of  the  Itimlmr  cord,  the  fatal 
result  is  muiilly  the  result  of  i»eptie  infection  from  the  bladder  or  the 
bedsore,  and  with  pnjiier  care  the  occurrence  of  infection  may  be  posU 
poned  indefinitely  ;  nr,  through  relaxation  of  precautions,  may  take  effect 
at  any  stage  in  the  course  of  the  illness. 

Diagnosis.  ^This  has,  first  of  idl,  to  be  considered  with  regard  to  the 
di*criniin;itioii  of  tnyclilis  fiom  other  diseiujcs.  whether  alTectin^  the  spinal 
cord  or  other  parts.  Acute  myelitis  is  moat  likely  to  be  cnnfounded  with 
the  following: — -spina!  nieninj^itis,  haemorrhage  into  the  spinal  ciirrl,  men- 
ingeal spinal  ha;murrhagc,  multiple  neuritis^  disseminate  sclerosis,  and 
hysteria. 

.4nitf;  spinal  meningUia  occurs,  as  an  apparently  spontaneous  disorder, 
much  Icsfi  freiiuently  than  docs  myelitis.  It  forms  jiart  of  epidemic 
cercbru-spinnl  meningitis,  or  of  tuberculous  meningitis,  or  arises  from  the 
invasion  of  inflammatory  lesions  from  tho  aide  of  the  bony  tana!.  When 
associated  \vith  ccreliral  inttaTnmation  its  symptoms  may  Ije  m;uike<l  ;  but 
occurring  independently  it  is  characterised  l>y  symptoms  of  irritation  of 
the  nerve-roots,  both  sensory  and  motor.  Hence  there  arc  pains.  iHjth 
local  and  i-adialing,  hypcr0R8lhc«ia,  and  musridar  sjiasma  and  rigidity.  In 
a  later  stage  there  will  be  paralysis,  Imt  the  earlier  signs  may  l>e  dis- 
tinctive. I-'ebrilo  reaction  is  likely  to  be  more  prououncctl  tlian  it  is  in 
at  leiist  a  lucalii^eil  myelitis. 

fftrmorrhiitje  into  the  spitmJ  cord  is  frequently  difficult  to  distinguish  fmm 
the  more  acute  ciwes  of  myelitis.  What  is  specially  clianicterimic  of  it 
is  a  sudden  onset  with  severe  localised  pain  :  but  these  may  be  dlfTcrent 
only  in  degree  from  what  sometimes  Iiappcns  in  myelitis,  ainl  tlie  later 
manifeetations  are  almost  identical ;  namely,  paralysis  and  anesthesia  with 
the  conditinns  distinctive  of  the  different  localities  already  de-scril«)d. 
Eecovery  or  improvement  may  ensue,  or  pemianent  leaion  with  secondary 
degenerations  in  both  cases  (ctt/r  p.  48). 

A  further  difficulty  ia  suggested  by  the  fact  that  a  hiemorrhage  will 
eot  up  surrounding  myi^tilis,  and  that  hsmorrhago  may  take  placo  into 
an  already  intl.imed  focus. 

Sphial  mrningeai  hcrwonhiufe. — The  diagnosis  depends  here  upon  the 
relatively  suitden  unset,  t(»getlicr  with  the  presence  uf  the  synipiumsi 
which  are  regarded  as  characteristic  of  surface  lesions ;  namely,  those 
pointing  Ut  implication  of  the  nerve- roots.  The  primary  effects  are 
those  of  irritation,  such  as  wc  gee  in  meningitis  ;  pain  at  the  seat  of  the 
lesion  ;  pain  and  hyperrestheAia  in  the  coni-se  of  the  nerves  arising  there- 
from ;  and  muscular  spasm,  alfw  Ixith  local,  causing  rigidity  of  the  Imek, 
aud  mure  widespread,  as  in  the  nmsctcB  suppUod  by  nerves  arising  from 


the  pnrt.  After  a  tima  the  muscles  arc  pontlyscd,  1>ut  the  enrly  signs 
will  have  been  sufficient  to  <lititingiiifth  the  contlition  from  myelitiB. 

Maitiple  peripheral  neuritis. — In  its  definite  forms  this  ntfcct*  all  four 
linifi9,  and  wuuld  thci-cfore  be  confoiuidi-d  lalluT  with  n  liiBscniiiiatfld 
tuyclitis  than  with  a  localised  K-sion.  A  pronnunct'd  panipie^itt  involving 
tht^  U'g*  ami  lejiving  the  arms  froo  can  very  rarely  be  a  multiple  neuritis. 
Commonly  also  multiple  neuritis,  as,  for  instance,  when  it  is  the  result 
of  alcohol,  of  scpticBL-mia,  or  other  poison,  is  slower  in  its  progress,  and  to 
that  extent  different  from  acute  myelitis  ;  yet  multij)le  neuritis  sunietimes 
advances  rapidly,  aa  in  a  case  published  by  niys^elf,  in  which  weaknrRs  of 
the  arms  aiwi  legs  was  noticed  four  days  jifter  numbno^y  in  the  fingers  and 
feet ;  live  days  later  the  paralysis  was  considerable.  Moreover,  cases  of 
Idndry's  ijarolysin,  sonic  of  which  arc  in  ull  probubility  multiple  neuritis, 
shoir  a  rapid  extension  of  jMiralysia  (vith  vol.  vi.  p.  694). 

Bnt  returning  t«  tho  more  definite  cases,  we  see  in  mnltiplo  neuritis 
an  aIdkjsI  simultaneous  oeourretiCG  of  numl>nei>s  anil  tingling  in  all  four 
extremities,  sometimes  with  pain  and  hypenesthesia,  weakness  of  the 
muscles  going  on  to  paralyi^is  in  ull  four  limbin,  but  brmiiining  often  or 
mure  pronounced  in  the  extensor  niuscles  nf  tlie  legs  or  feet;  the  loss  of 
^1  reflexes,  supertlcial  and  deep  ;  eoni{MirutiveIy  ntpid  occurrenec  of  vi-asting 
in  the  muscles,  with  loss  or  modification  of  the  electrical  reactions  in  ihe 
direction  of  degenerative  rejirtion.  What  in  distinctive  of  neuritis  is 
that  the  8ymp^^ms  bes'"  i"  'I'l  ^''^i''  extremities  at  the  ?ame  time,  tho 
Qumbaesb  alTectiug  the  Imnils  and  feet  together  ;  wliertas  in  myelitia  the 
anesthesia,  begiiniing  in  tho  feet,  spreads  to  the  legs,  thighs,  and  trunk, 
and  Hoes  not  affect  the  arms  till  the  whole  of  the  trunk  is  involved. 
Smilarly  in  neuritis  the  muscles  of  the  forearnia  and  legs  may  bo 
pAra]y»ed  together,  while  the  more  pruximid  mtii^cles  are  little  or  lees 
afTecttNl.  If  in  addition,  as  sometimes  happens,  the  frteial  muscles  ara 
atTecieil,  and  the  skin  of  the  face  is  atuesthetif,  the  diagnopts  of  neuritis 
it  very  positively  confirmed.  Another  im)»ortant  distinction  is  that  in 
neuritis  the  bladder  and  rectum  are  ns  a  rule  spared  ;  wherejis  in  a  case 
of  ertensive  myelitis,  which  on  other  groimd.s  might  be  cnnfonnded  with 
neuritis  paralysis  of  the  bladder  and  rectum  is  practically  constjint. 
Tenderness  of  the  muscles,  especially  the  calves,  and  of  the  exposed 
Derve-tninks  such  an  tho  external  popliteal  and  ulnar  nerves,  is  another 
tfommon  sign  in  neuritis  not  found  in  myelitis. 

Lnadrffa  yirini/yvw. — Tho  nature  of  the  cases  described  under  this  numo 
isevcn  yet  uncertain  (wVe  701,^1.  p.69  1).  Some  writers,  forinstance,  Ulowi 
and  Grajisct  and  Rauzier,  includo  them  luider  myelitis,  as  an  acute,  diffuse, 
nracutelr  spreading/envahissante)  form  ;  but  I  think  the  reasons advancetl 
hy  the  late  Dr.  Ko3s(25)  for  our  i-cgarding  many  of  tho  cases  at  Icikstas  mul- 
tiple neuritis  are  very  strong  indeed.  In  neither  case  should  a  separate 
paragraph  on  the  differences  between  it  and  myelitis  lie  required  :  in  tho 
one  case  it  is  not  different ;  in  the  other  the  distinctions  between  myelttin 
and  multiple  neuritis,  ab'ca<ly  described,  should  cover  the  ground.  Hut  an 
kwgaa  the  ditease  'm  allowed  a  sejmrate  place  aomulhing  must  be  said  here 
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of  its  diagnosis  from  myelitis.  The  synonym  of  Landry's  paralysis — acute 
ascending  paralysis — is  of  course  not  distinctive,  and  does  not  indicate  all 
the  special  features  of  the  disease :  a  disseminated  myelitis  is  often  an 
acute  ascending  paralysis,  and  it  is  from  these  disseminated  or  diffuse 
forms  of  myelitis  that  Landry's  paralysis  has  to  be  distinguished,  by  the 
absence  or  comparative  insignificance  of  the  sensory  phenomena,  and  by 
the  freedom  of  the  bladder  and  rectum.  The  distinctions  seem  small, 
but  it  will  be  readily  seen  that  a  really  disseminated  myelitis  must,  and 
in  fact  does,  involve  the  sensory  tracts  largely,  and  the  functions  of  the 
bladder  and  rectum  seriously ;  and  that  if  these  escape  the  lesion  must 
be  one  involving  the  motor  functions  alone  (excluding  the  viscera),  and 
must  therefore,  as  a  myelitis,  be  limited  to  the  anterior  comua  alone. 
Now  an  inflammation  limited  to  the  anterior  comua,  and  rapidly  ascend- 
ing from  lumbar  to  cervical  region,  has  not  been  found  to  explain  these 
cases,  and  indeed  must  itself  be  a  very  rare  event. 

From  a  circumscribed  transverse  myelitis  Landry's  cases  are  easily 
separated  by  the  rapid  spread  of  the  symptoms  in  an  upward  direction  till 
the  chest  is  involved,  as  well  as  by  the  feattirea,  above  mentioned,  in  which 
it  differs  from  disseminated  myelitis. 

Disseminate  sdoosis.  —  Another  disease  with  which  symptoms  of 
myelitis  may  he  associated  is  disseminate  sclerosis ;  that  is  to  say,  dis- 
seminate sclerosis  may  begin  with  acute  paraplegic  symptoms ;  but  in 
course  of  time  the  intention  tremors,  staccato  speech,  and  nystagmus  will 
probably  show  the  nature  of  the  case. 

Hysteria. — Hysterical  paralysis  and  functional  weakness  of  the  lower 
extremities  are  of  frequent  occurrence,  and  often  difficult  to  distinguish 
from  the  milder  forms  of  myelitis.  The  female  sex,  youth,  and  a  previous 
history  of  hysterical  outbreaks  may  serve  to  caution  us  against  too  hasty 
a  diagnosis  of  myelitis.  More  often,  I  am  afraid,  the  caution  is  wanted 
on  the  other  side  ;  and  it  must  not  be  forgotten  that  young  women  with 
hysterical  tendencies  are  by  no  means  prevented  thereby  from  having 
organic  lesions  of  a  serious  kind. 

Hysterical  paralysis  is  sometimes  distinguished  by  the  mode  of  its 
onset ;  by  its  arising  immediately  in  connection  with  some  emotion,  or 
mental  excitement.  Often  one  leg  is  affected  alone,  and  the  patient  tries 
to  walk,  but  holds  the  weak  leg  constantly  behind  the  other,  dragging  it 
up  to  the  other,  but  never  bringing  it  in  front :  the  muscles  of  the 
affected  side,  instead  of  being  relaxed  and  helpless,  are  generally  held 
rigid  during  the  process.  But  this  monoplegic  form  is  little  likely  to  l)e 
confounded  vnth  the  usually  bilateral  paralysis  of  genuine  myelitis.  ]n 
case  of  a  bilateral  affection  the  important  points  to  note  are  that  in  purely 
hysterical  conditions  there  is  no  spastic  rigidity  of  the  kind  previously 
described,  brought  on,  that  is,  by  various  external  stimuli,  as  by  handling 
and  passive  movement  (vide  art.  "  Hysteria  "  in  follomng  vohime).  Mus- 
cular contractions  of  a  more  voluntary  kind  can  often  be  elicited,  in  either 
of  the  limbs  supposed  to  be  paralysed,  by  lifting  the  leg  some  distance  from 
the  bed  while  the  patient's  attention  is  distracted  by  various  questions. 


The  limb  will  often  then  be  Etipporlcd,  or  fall  slowly  to  rliL'  bed  in  a  series 
of  short  drops,  alternating  with  short  rests  for  which  tha  elevating  museles 
are  obnously  brought  into  cniitraction.  Again,  any  pronounced  alteration 
of  the  reflexes  is  opposeH  to  hysteria.  A  slight  ankle  clonus  of  short 
duration,  and  unsustained,  sometimes  occurs  in  hyeterical  people ;  but  a 
continuous  strung  clonus  of  the  anklos,  with  marked  knee  clonus,  is 
against  a  purely  functional  origin  for  the  weakness.  Similarly  entire 
abolition  of  the  knee-jerk  in  one  who  h-id  it  normally,  and  the  excep- 
tions, if  any,  are  exceedingly  rare,  moans  organic  disease.  In  hysteria, 
also,  tbera  is  rarely  specific  wasting  of  the  muscles  or  loss  of  electrical 
reactions;  bedsores  do  not  occur,  nor  is  thete  incontinence  of  urine  or 
fiecee.     Katention  of  urine,  on  the  other  band,  in  often  present. 

Diagnatis  of  the  nitr.  of  myeittu^. — The  determination  tif  this  point  must, 
of  course,  depend  upon  a  knowledge  of  the  relations  which  the  funelions 
of  motion  and  sensation  in  different  parts  of  the  body  bear  to  tbe  diflerent 
segments  of  the  spinal  cord. 

A  great  deal  of  work  has  been  recently  done  in  this  Kuhjoct,  and  as  a 
result  of  experiments  and  observacion  of  accidents  and  diseases  it  has 
baen  ascertaine*^!,  with  a  certain  amount  of  agreement  among  diflerent 
observers,  what  sensory  areas  on  tbe  surface  of  the  body,  and  what 
ratucles  or  groups  of  miLscles,  corresjiond  to  tho  roota  of  the  spinal  nerves. 

The  relations  of  tho  spinal  cord  segments  to  sensory  areas,  muscle 
groii]^  and  retlex  phenomena,  are  given  in  a  previous  article  (vol.  vi. 
p,  SG5). 

In  the  majority  of  cases  of  myelitis  ibe  anieathcsia  offers  the  best 
means  of  detenniniiig  the  upper  limit  of  the  lesion,  bocaiue  it  is  often 
very  definite,  and  sharply  outlined  at  its  upper  margin,  which  forms  a 
line  running  transversely  round  the  body,  and  much  more  truly  horizontal 
than  our  knowledge  of  the  anatoniieal  couriic  of  the  nerve  trunks  would 
lead  U8  to  expect ;  whereas  from  the  anatomiad  arrangement  of  the 
muscles  in  long  vertical  bundles  and  continuous  plane-^  ttomo  of  which, 
especially  in  the  aVxlonieii,  receive  fibres  from  several  nerve  roots,  the 
asparation  of  the  parts  afTeeted  from  thoso  spared  is  much  more  difficult. 

The  determination  of  the  lower  limit  of  an  area  of  myelitis  is  less 
ample.  Voluntarj'  motion  and  scnsadnn  below  tho  lesion  are  cut  off 
entirely  by  any  transverse  lesion,  of  whatever  vertical  extent  ;  but  the 
integrity  of  parts  below  the  lesion  is  recognised  by  the  persistence  of 
Tcflexcs,  of  the  nutrition  of  tbe  muscles,  and  of  the  electrical  reactions. 
These  reflexes  include  those  of  the  bladder  and  rectum.  By  surh  moans 
one  can  recogniso — for  example,  in  a  dorsid  lesion — that  the  lumbar  swell- 
log  1%  virtually  intact ;  but  any  more  accurate  estimate  is  rarely  possible, 
Waase  the  skin  reflexes  are  few  in  number  and  operate  over  large  areas, 
u)d  the  discrimination  of  muscles  supplied  by  tbe  intercostal  nerves  is 
difficult 

Prognosis. — The  duration  and  terminations  of  myelitis  have  already 
Iwn  given,  ami  the  prognosis  or  the  proliable  outcome  of  the  disease  in 
uy  case  has  been  there  indicated. 
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Some  cases  undoubtedly  end  in  recovery,  but  how  are  we  to  dis- 
tinguish these  in  good  time  from  those  which  do  not?  It  must  be 
allowed  that  there  arc  very  few  means  of  forming  a  safe  forecast.  The 
more  acute  and  the  more  extensive  the  lesion  the  less  likely  is  recovery 
to  take  place.  A  severe  disseminated  myelitis  is  very  likely  to  be  fatal 
within  a  few  weeks  or  months.  Yet  if  its  ascending  progress  stops, 
or  is  arrested,  if  the  bladder  can  be  kept  healthy,  and  if  bedsores 
can  be  avoided,  then  death  may  be  staved  off  indefinitely.  However, 
again,  the  more  disseminated  the*  lesion,  and  the  more  the  lumbar  centres 
involved,  the  less  likely  is  it  that  the  necessary  extreme  amount  of 
care  and  watchfulness  will  be  exercised  ;  and  death  mostly  occurs  within 
two  or  three  years.  In  cases  of  myelitis,  restricted  to  the  dorsal  region, 
the  integrity  of  the  lumbar  centres  is  in  favour  of  the  patient ;  and  life 
may  be  prolonged  for  many  years,  even  if  no  actual  recovery  take  place. 

There  are  few  features,  if  any,  from  which  one  can  say  that  recovery 
will  certainly  ensue.  It  is  probable  that  in  no  case  can  such  a  favourable 
course  be  predicted.  It  is  only  when  the  paralysis  is  actually  beginning 
to  subside  that  one  can  look  forward  to  recovery,  and  even  then  the  pro- 
gress may  be  checked  for  some  quite  unknown  reason.  Amongst  cases 
recorded  as  arising  in  the  early  stages  of  syphilitic  infection  (secondaiy 
syphilis),  and  treated  by  antisyphilitic  drugs,  recovery  has  not  infrequently 
been  witnessed.  And  I  should  be  inclined  to  look  hopefully  upon  other 
cases  which  could  be  definitely  regarded  as  secondary  results  of  some 
infectious  process. 

The  paralysis  associated  with  spinal  caries  (compression  myelitis)  is 
well  known  to  present  a  more  favourable  prognosis  than  many  other 
forms.  Even  after  months  of  incapacity,  with  paralysis  and  increased 
reflexes,  the  consolidation  and  cure  of  the  spinal  lesion  is  very  Hkely  to 
be  accompanied  by  complete  recovery  of  power  in  the  affected  limbs 
(see  vol.  vi.  p.  869). 

Treatment. — The  treatment  of  acute  myelitis  has  gone  throng 
all  the  phases  known  in  other  acute  visceral  inflammations.  Loetl 
depletion,  heat,  cold,  vesication,  counter  -  irritation,  and  mercury  are 
or  have  been  employed  with  results  apparently  less  successful  than 
can  be  shown  for  acute  pneumonia  or  acute  nephritis  under  sinular 
methods — an  appearance  which  is  probably  explained  by  the  greater 
vulnerability  of  nerve  tissue  as  compared  with  that  of  the  lung.  We 
must  at  any  rate  allow  th-it  as  yet  there  is  no  known  specific  for  myelitia 
as  such ;  and  it  can  only  be  matter  of  hope  in  the  future  that,  as  the 
infective  nature  of  different  cases  of  myelitis  is  demonstrated,  the  speoal 
antidote  of  each  infection  may  come  to  be  kno\vn,and  be  found  efficacum 
in  improving  or  curing  the  condition  of  the  cord.  This  is  in  part  realised 
as  regards  syphilis,  and  preventively  as  regards  hydrophobia,  in  so  far  as 
a  paralysis  is  the  last  stage  of  this  disease ;  but  beyond  this  little  or 
nothing  can  be  said  to  have  been  accomplished. 

The  old  "antiphlogistic"  methods  already  referred  to  aim  chiefly  at 
modifying  the  state  of  the  circulation  in  the  inflamed  organ.     But  it  ia 
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doubtful,  un  ibc  one  linn  I,  if  thi.-  cLianges  in  ibe  vascularity  uf  the  urgiin  vixq 
tbt>  primary  lesiuii :  and  ou  the  other,  if  ihcy  arc,  wbelbcr  the  muthuda 
adoirteil  modify  it  to  Jiny  nmUTial  extent. 

The  pneumonic  luiig  is  apjuirently  miioh  more  .iccessible  than  the 
spinal  curd  to  appli  cut  ions  uf  vaiioiis  kinds  ti|xjci  tliu  Kkin  ;  and  yui  il  is 
diffinilt  to  meiiauit'  how  far  beat,  cold,'  blinlerg,  and  cupping  bitvx  iitiy 
direct  inrluencb  upon  the  cotirso  of  un  ordinary  acute  lobar  or  croupous 
pneiuiioiita. 

However,  the  discussion  of  this  subject  bclorij^  nither  to  ^cnci-ul 
thempentics.  If  in  the  duttiru  to  omit  no  nicLhtHl  lUat  cuuld  by  any 
IMiAsibilitr  be  useful,  I  had  to  make  a  choice  of  one  of  them.  I  ebould 
my-self  not  go  farther  than  the  use  of  cupping;,  in  ihe  earlit-^t  »st:ige  of  the 
plaint,  to  such  p;at  of  the  spiue  iie  might  be  acutely  pidnful ;  and  in 
er  cases  would  apply  cold,  in  the  foi  ni  of  ice  bags,  or  heat,  in  the 
form  of  hot  fomentations  or  uf  bags  coiiuiitiing  hoi  ssund.  I  Ixdieva 
there  i«  moi-o  to  be  Kiid  for  cold  than  for  heat  in  the  local  control 
of  inllanirnaiiuns ;  on  the  other  hand,  tho  RuggeBiion  that  in  caees 
balievod  to  arise  from  cohl,  hot  applications  should  be  used  in  the  first 
RAgfli,  aoems  at  present  reai^onable.  Hr)L  applications  are  generally  more 
tgruoablc  Ui  the  patient.  When  using  very  hot  applications,  the  stronger 
cuiinter-irritants  ur  blistc-rti,  the  possibility  of  iufilttiiig  coiiiiidcruble  injury 
tu  the  skin  must  be  borne  in  mind. 

The  iKKition  of  the  jiaiient  is  of  some  importance.  Kcst  in,  of  course, 
MBential,  Mid  tho  most  complete  rest  is  undoubtedly  given  when  the 
patient  lies  (tut  on  bis  Uick  ;  but  in  this  )Kji>itiuti  the  spinul  cord  is 
ocarly  in  the  most  dependent  jtart  of  the  body,  so  that  there  must  be  a 
tandency  to  gnLvitation  of  the  blood  into  its  neighbtjurliood,  and,  to  that 
extent,  an  increase  of  the  high  vjiscularity  which  attends  acute  inflani- 
■ution.  This  may  Ikj  neutralised,  or  diminishej-l,  by  placing  tho  patient 
oil  the  right  and  left  side  alteniatcly  ;  or  even  in  ilie  pmtie  f>ositiQn  for  a 
longer  or  shorter  time.  Either  of  these  positions,  if  it  can  bo  borne  by 
the  patient,  facilitates  the  ri'iiiiisitr  applications  to  the  epine.  As  soon  a« 
puwble  a  water  bed  should  be  prociued,  in  order  to  lessen  tho  risk  of 
Udeures  ;  ami  tho  greatest  care  and  attention  to  cleanliness  are  re<]iurcd 
tliruu^hout  the  case  {liiU  vol.  i.  p.  430). 

The  ilid  must  Ivo  arranged  on  the  aime  ptnnciples  as  in  any  other 
acute  or  febnlc  diseiiso  (vol.  i.  p.  ClKfJ).  M'ith  an  acui«  onset,  whether  fever 
Iw  Well  marked  or  not,  it  is  right  that  the  patient  should  he  restricted  to 
li4|tiid  diet;   namelv,   milk,   beef  tea,  mutton  broth,  meat  es^cnees,  and 

[~  !«Biilar  foods.  And  if  the  fever  persist,  so  long  must  milk  or  slop  diet  bu 
ttniiniied.  AVhen  the  fever  subsides,  a  farinaceous  diet  may  be  supplied, 
«ih:b  as  bread  and  butter,  bread  and  milk,  custard  and  milk  putldings  ;  and 
vhcn  the  illness  has  lofit  its  acute  ft^atures  solid  foods  may  bit  given,  sio 
Utm  ibey  are  perfectly  jvlain,  and  in  quantity  a^lapted  to  the  needs  of 
*  perfectly  inactive  individual. 
The  treatment  by  (/j'uf/s  can  scarcely  be  called  satisfactory.  Il  is 
right  to  see  that  the  bowels,  the  kidneys,  and  the  skin  aix  acting  normally  ; 


and  trtx  excretioa  from  these  organs  may  liclp  to  lessen  the  vascularity 
ill  the  iliseased  ]uvi.  Thfl  uae  of  other  dniip?  w  hirgely  baaed  on 
specuhitive.  ground-s.  Ergot  has  been  given  for  its  contractile  effects 
upon  the  spinal  vessels ;  it  used,  it  must  bo  freely  ndministcrod  in  doses 
of  one  or  t^yo  dmchnis  oE  the  liquid  uxtmet  or  infusion.  Mercury,  in  the 
form  of  pcrchluride  or  of  calomel,  has  been  much  used  lioth  in  atili- 
phlogistic  timna  and  more  recently;  and,  for  its  supposed  powers  of 
atjsurbing  inHamraiitory  products,  iodide  of  potassium  hAs  been  employed  ; 
ibough  ntther  ia  later  than  in  earlier  stages. 

The  value  of  these  remedies  is  at  best  uncertain  except  in  some  of 
thoso  cases  which  can  l>e  safely  attributed  to  syphiUs.  On  the  hypothesis 
of  the  infective  origin  of  the  disease,  such  antiseptic  agents  as  quinine, 
Bulol,  salicylic  acid,  und  /i-nnphlbol  have  been  jjiven  ;  hut  seeing  how  Httto 
they  ^'unirol  other  infectious  diseases,  even  tlmse  which  have  their  primary 
seat  in  the  intestinal  mucous  membrane,  we  cannot  expect  much  from 
them  in  the  presoiit  malady. 

Undoubtedly  the  most  important  considerations  in  myelitis,  from  its 
earliest  stJige.  arc  the  care  of  the  hhuider  and  the  prevention  uf  bedsores, 
If  retention  of  urine  occurs  the  bladder  must  be  emptied  promptly  by 
means  of  a  thoroughly  aseptic-  catheter,  and  the  process  must  be  repeated 
at  least  twice  daily  as  long  as  there  is  any  tendency  t4)  accumulation  of  urine. 
In  the  case  of  a  i;ironmscrit>ed  tiMiisverse  myelitis,  when  the  bladder  is 
often  emptied  spontaneously  and  involuntarily,  whether  unconsciously  or 
not.  the  risk  of  cystitis  is  less.  If  from  any  cause,  either  before  or  after  the 
case  comes  under  treatment,  mitTo-organiams  have  found  an  entrance,  and 
cystitis  hiis  Ijegun,  iht  urine  must  be  withdrawn,  the  bladder  shoidd  be 
Wiished  out  twice  d^iil}',  and  some  antiseptic  Huid,  such  as  Thompson's 
Uuid,  introduced  after  each  washing.  Boric  acid  (10  or  15  grains), 
salicylic  ucid  (16  gi'airLs},  or  salul  may  at  the  same  time  bo  given  internally 
lo  diminish  the  alkaliniiy  of  the  urine. 

The  pretviUion  t)/  WsorM  requires  the  utmost  cleanliness  on  the  part 
of  the  nurse.  It  mu:«t  Ik;  remembered  thnt,  in  a  case  where  amesthesia  is 
present  as  well  as  jjuralysis,  many  things  favciur  the  occurrence  of  lesions 
of  ihn  shin  of  tho  dependent  part.  The  vitality  of  the  skin  is  Iftssititpd 
by  loss  of  nerve  iiiHuenee,  tiy  ihc  continued  pressure  of  the  weight  of  the 
body  upon  it,  and  by  the  diminished  cii-cnlation  which  that  pressure  entails; 
the  [Mtiont  is  unable  to  feci  any  iriiUiting  mattci's  in  cuntjict  with  tlie  skin, 
or  to  realise  that  his  akin  is  wet  with  urine,  or  soiled  with  faK-es  ;  ag-ain,  if 
he  knows  these  farts,  he  eaTnini  shift  himself  in  the  Ited  so  as  to  obviate  or 
remove  thera.  Krom  the  presence  of  the  worst  possible  irritants  he  is  in 
constant  danger;  that  is,  from  the  dHl>bling  of  urine  from  the  ovcr- 
distendcd  bla<lder,  or  the  unconscious  passitgc  both  of  urine  and  of  fieces. 
All  these  evils  must  be  prevontcti ;  they  uuist  bo  met  by  the  use  of  a 
water-bed,  the  occasional  turning  of  the  patient  to  one  or  other  8i<lc,  so 
as  to  relieve  the  pressure  on  any  one  region,  tlie  fretpitMit  examination 
of  tho  bed  anil  the  patient,  and  the  anticipation  of  any  call  of  tho  patient 
for  help,  when  he  fccIs,  aa  in  some  stages  be  may,  the  desire  to  be  relieved. 


It)  atldition  the  lower  port  of  the  Wk  Bhould  be  kept  scrupulously  cIchii, 
ami  afuT  wiishing  sboulLi  be  dubbed  <vith  spirit  lotion  or  oau  do  Cologne, 
and  dusted  over  vitlx  oxide  of  «nc  or  caluiuint'  powder.  If  a  i^lough  have 
funned  it  may  be  dressed  with  solution  of  boric  acid,  or  duNted  with 
kxioform  ]>owder ;  anc!  to  the  sore  which  remains  after  its  separation  one 
of  several  antiseptic  preparations  should  be  applied  :^lotions  of  horic  atid 
or  con-osive   sublimate   (1    in   500),    a   mixture   of   equal  parts   of  uii< 

ntum  re«in.T  and  iKilsam  of  Peru,  iodoform,  boric  ointment,  or 
icylic  ointment  {rule  vol.  i.  p.  i."Jl). 

In  later  stages  of  myelitic,  tonics,  such  as  quinine,  the  mineiid  acJda, 
nux  vomica,  bitter  infusion^  luid  slrydinine,  may  be  given. 

EUctriaJt/  is  a  remedy  not  as  a  rule  appliciiljle  in  the  early  stage  of 
the  disea:aa  Whether,  and  to  what  extent,  the  seat  of  the  lesion  in  the 
spinal  oord  is  actually  irriUited  hy  the  passage  of  a  current  in  the  limbs, 
Buiy  lie  open  to  question  ;  but  at  any  ni-le  the  stimulation  of  the  muscle 
to  contraction  can  be  of  little  service  in  the  early  stages,  or  until  it  is 
known  that  the  connection  with  the  mot^r  centres  is  likely  to  be  restored. 
lu  uso  in  the  later  stages  depends  upon  the  course  the  disease  takes ; 
that  is,  whether  it  is  lapsing  without  imprnvoment  into  a  chronic  condition, 
or  is  gradually  improving,  however  slowly. 

The  former  case  will  come  under  the  head  of  chrome  myelitis.  In 
the  latter  case  the  Umlw  will  probably  not  show  much  rigidity,  because 
much  rigidity  is  generally  ussocuiud  with  that  pmnounced  secondary 
degeneration  of  the  lateral   columns  which  is  the  indication  of  a  serious 

often  incun»ble  transvoi'so  lesion.      If  ri^ijiiy  be  present  the  inust-lcs 

iu  constJint  or  fiequcnt  contraction,  and  their  further  elimulatioti  by 
electricity  seems  unnecessary  and  untlesiraLlc.  If  on  the  other  haivd  the 
mtiscles  are  not  rigitj,  or  are  Hacc-id^  the  electricAl  current  may  supply 
the  stimulation,  which  is  rIeScient  lioth  in  force  and  frequency  a&  coming 
(n}m  th(i  spinal  centres.  But  it  must  1>u  understood  that  this  does  little 
more  than  maintain  the  nutntion  of  the  muRcles  by  causing  their 
physiological  contraction,  and  has  little  (if  any)  iiiHtienoo  upon  the  centre 
of  the  lUsease  in  the  spinal  coi-d.  Electricity  is  not  indeed  directly 
cnmtive,  but  is  oidy  an  adjuvant  to  other  treatment^  keeping  up  the 
nntrition  of  the  limlw  to  us  high  a  pit^h  as  possible. 

The  faradic  currant  is  the  form  morr  generally  used  ;  but  whoro  the 
contraction  of  the  muscles  is  desired,  and  can  be  effected,  vihichsoever  of 
the  two  currents  that  will  cause  this  contraction  may  be  employed. 

Under  simiLir  ciix-um stances  mass-igp  may  have  a  similar  usefulness, 
and  nuiy  Ikj  practised  with  advantage  (vol.  i.  pi  373). 
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CiiKosic  Myeutis 

This  name  is  generally  taken  to  signify  catieR  of  myelitis  of 
long  duration ;  both  those  which,  beginning  as  acute  cases,  havo  never 
inipruvucj,  iiiiJ  those  of  slow  onset  fi-oni  the  first.  Trol^ably  the  former 
group  ia  mucli  more  numerous  thiui  the  hitler.  On  the  other  Iiand,  it 
should  be  re)(trict4^!  I,  as  was  mmUi  myrlitis,  to  the  gmiip  of  wwea  in  which 
thy  iuftannnatiou  is  pi  iruiuily  intersiitiiil  and  diffuBc,  and  not  selective  eilhei' 
of  purcnchyiuiilous  stiuctui-c  on  the  one  hand  oi-  of  pai tieutur  iinatomieal 
tracts  «if  nerve  librea  on  the  other.  Thus  the  systemdtHeaaes — locomotor 
ataxy,  Fritiilreich'a  dijftywe,  and  so  forth,  whether  they  he  mainly  in 
flannnirttory,  or,  as  is  more  pnilndile,  primarily  degenerative,  as  also 
disscminiite  sclerosis  and  eynnsomyclia,  will  be  dealt  with  else- 
where;  and  those  forms  only  will  be  iles^-Tibed  which  in  distrilnitiou 
ai"C  of  thn  kiriils  descnlMid  under  acute  myelitis,  but  nf  which  either  the 
onset  is  slow,  or  the  course  protracted  over  aoveml  months  or  years. 

Etiology.  —This  need  only  be  referred  to  in  so  far  as  it  concerns  the 
cases  of  in.iidiou^  or  slow  onset.  Ditlicnit  as  it  often  is  in  cases  of  acute 
niveliciit  to  attribute  the  disease  to  a  ilelinite  cause,  it  n  f,i\\\  more  so  in 
the  ciwe  of  A  chronic  lesion  ;  and  although  mjniy  of  the  winie  factors  ure 
believed  to  he  in  opemtion,  it  i»>  clear,  nevertheless,  that  much  light  is 
Btill  needed  in  this  part  of  the  subjecU 

The  factors  which  are  helioved  ti>  ojwrate  are  the  following: — 

llei'ti'lity  in  the  form  of  a  neuropathic  tendency;  cnlil,  operating 
repeatedly  rather  than  on  one  single  occasion  as  in  acute  niycliiis; 
fatimie ;  venereal  excess ;  emotional  disturlwiices.  It  is  neodless  to 
rtnmrk  on  the  missing  link  between  these  etiological  factors  and  the 
i-e-sull,  a  missing  link  which  will  probably  he  found  some  day  in  the  form 
of  a  niicrcj-organfsni  or  derivative  toxin.  Indeed  the  other  causes  which 
have  still  to  he  enumerated  are  bi'ougbt  with   no  great  dilliculty  under 


these  or  allied  classes  :  they  are,  first,  \nca.\  inflammatory  conditions,  such 
ita  disease*  of  the  Ijoiie,  chronic  meningitis,  tumours  of  the  spine ;  secondly, 
the  infectious  diseases,  espticially  sypbilis  and  typhoid  fdvt?r ;  thirdly, 
chemical  jMisons,  especially  lead,  arsenic,  phosphorus,  mercury,  and  alcohoh 

Pathological  anatomy. — The  distribution  of  the  lestonH  may  be 
considered  tiiidvr  the  same  heads  as  those  of  acute  origin.  Thus  there  is 
a  transrerse  or  focul  niyelitis,  and  tiiis  Is  by  far  the  moat  frequent  form  of 
chronic  myolitia.  A  disstmiu'iUd  mytlilis  which  becomes  chronic,  or  is  so 
from  the  first,  is  a  "  dissominated  sclerosis";  and  it  is  perhaps  donbtful 
if  any  coadliion  of  disseminated  myelitis,  which  is  more  extensive 
or  more  diffuse  than  what  is  charactoristic  of  "seK-rosc  en  plaques," 
am  otimr  without  cither  killing  the  patient  or  giving  rise,  to  the 
lymptoms  which  distinguish  this  disease.  It.  is  well  known  that  "  sclerose 
en  plAques "  may  be^in  acutely.  On  the  other  hand,  von  Leyden  and 
Goldsciicider  recognise  sclerosis  as  the  only  possible  result  of  chronic 
myelitis  and  describe  chronic  transverse  myelitis  only  as  a  spinal  form 
of  multiple  sclerosis.  Oppenheim  and  Bruns  and  Windscheid  hold  a 
cinular  opinion. 

Rarely  is  seen  an  annular  or  peripheral  myelitis,  in  which  the  surface 
of  the  cord  is  so  atTected  as,  on  transverse  section,  to  present  a  ring  of 
ecleroeia  Mostly  this  localisation  is  associated  with  inflammation  of 
the  meninges,  or  perhaps  determined  by  it,  and  the  disease  is  really  a 
moningo-myelitis. 

The  other  possible  division  is  the  e^riiral  myelitis;  but  it  has  been 
sbowTi  above  that  rauny  of  the  chronic  lesions  of  this  form,  described 
mider  the  heading  of  chronic  periependymal  myelitis  (Hallopcau),  would 
now  be  classed  as  ayringomyeliaf  and  arc  accompanied  by  the  symptoms 
of  that  disorder  {t^.v.  p.  "^2). 

To  the  naked  eye  the  affected  portions  of  the  cord  present  a  pinkish 
gray  appearance,  so  that  when  they  occur  in  the  white  columns  they 
itBually  resemble  the  healthy  gray  substance.  In  consistence  thoy  are 
often  harder  than  normal,  and,  if  of  any  extent,  may  bring  alxtut  some 
•hrinkiog  or  diminution  in  the  thickness  of  the  cord.  Ocuisionally  they 
•re  softer;  and,  in  cuhcs  which  have  begun  ns  acute  myelitis,  the  softer 
acute  stage  may  persist  for  some  months  before  it  is  replaced  by 
ioduration. 

Under  the  microscope,  the  distingrushing  feature  of  the  more  chronic 
todurated  portion  is  the  excess  of  neuroglial  connective  tiaaae,  consialing 
either  of  u  distinctly  fibrillated  substance,  or  of  a  more  amorphous  homo- 
geneoua  subaunce  containing  nnclt-i  in  more  or  less  altundance.  The 
neuroglial  cells  with  radiating  processes  may  also  be  in  great  number. 
In  the  white  matter  the  nerve-fibres  have  generally  undergone  consider- 
able atrophy,  though  in  earlier  stages  some  may  still  be  seen  swollen ; 
and  in  the  pray  matter,  which  equally  shows  tlie  fibrous  development  of 
this  connective  tissue,  the  uen'e-cells  become  pigmented,  lose  their 
proceises,  alter  in  shape  and  size  so  as  to  be  small  or  globular  or  angular, 
and  Anally  may  disappear, 
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In  most  cases  tbe  walU  of  tbe  vessels  are  much  thickened,  and  the 
connective  tissue  fuljacerit  to  tlierti  \niiy  be  more  hypertrophied  than  else- 
whore.  In  meningo- myelitis  the  connective  tissue  itntuh  seem  to  take 
origin  in  the  meninges,  and  pass  thence  into  the  substunco  of  the  cord. 

In  the  softer  and  less  indurated  Itisions  the  conrieclivo  tissue  dnvclop- 
ment  is  proportion iilly  less,  and  the  granule-corpuscles,  which  are  so 
numerous  in  acute  lefsions,  may  bo  present. 

Secondary  (lege neral ions  occur  in  chronic  myelitis  in  accordance  with 
the  position  of  iho  lesions,  and  in  proportion  to  their  transverse  extent. 

Symptoms. — A  complete  account  of  the  symptoms  of  chronic  myelitis 
wouhl  repeat  much  that  has  been  said  of  tlie  acute  forms.  Where  the 
chronic  sLtge  has  succeeded  tbe  acute  ibe  sj  mptoms  persist  with 
but  little  change.  In  the  majority  of  iiialiinccs  tbe  iesiou  is  in  the 
dorsal  curd  ;  and  more  or  less  complete  paralysis,  with  some  degree 
of  anaesthesia,  increased  reflexes,  and  spastic  rigidity  of  the  limbs,  are  the 
prevailing  features.  If  the  lesion  be  in  the  lumlisr  region  the  limbs 
miy  bo  flftL-cid,  and  the  bladder  may  bo  seriously  implicated.  Uut  ihefu 
ftre  two  coTiditions  which,  however  they  may  be  brought  about,  inilitjito 
■^against  a  chronic  course;  these  are  profound  anspsthesia — which  in 
neglected  cases  may  lead  to  extensive  bedsores,  and  any  condition  of 
the  bladder  which  may  promote  cystitis ;  for  by  either  of  these  incidents 
life  is  likely  to  be  shortened  before  any  long  time  can  elapse.  In  cases 
of  primarily  chroriic  myelitis  the  onset  may  be  alow  and  insidious  ;  months 
or  years  beitjg  ret|uired  for  the  full  establishment  of  the  case.  Sensory 
symptoms  are  often  the  first  to  be  noticed  —  tingling,  formication, 
anieslhesia,  and  analgesia;  then  WKikness  of  the  legs  is  oI>serve4l,  perhaps 
one  leg  being  affected  before  the  other.  Lfitcr,  in  the  case  of  a  dorsal 
lesion,  the  legs  become  rigid  and  spiustic,  the  knee-jerks  ai-e  incixiascd,  and 
ankle  clonus  appears.  Of  course  there  may  bo  the  greatest  variety  in 
the  extent  and  severity  of  the  symptoms ;  the  piindysis  may  be  slight  or 
complete,  the  amusthesia  is  very  often  comparatively  slij^ht  while  the 
loss  of  motion  is  greater,  the  spastic  rigidity  may  be  oidy  just  detected 
on  maniptilatjon  of  the  limbs,  or  on  the  other  hand  it  may  be  almuel 
consUintly  present,  relaxing  only  at  times,  and  brought  nn  or  aggravated 
by  the  slightest  movement,  or  a  touch,  or  perhaps  even  by  the  thouj;ht  of 
movement  on  the  part  of  the  jwlicnt.  In  this  extreme  farm  it  is  common 
for  tho  legs  to  he  bent  so  strongly  at  the  knees  and  hi]>s  thai  the  thighs 
are  near  tho  abdomen,  and  the  heels  near  the  buttocks ;  or  with  less 
extreme  flexion  the  two  thighs  partially  cross  each  other  by  tho  foiTO  of 
the  adductors.  The  ijatient  is  quite  unable  to  straighten  the  limbs ; 
and  if  during  sleep,  or  by  gentle  tniction,  the  limbs  should  bcfonie  ex- 
tended, they  are  ijuickly  flexed  again  oa  the  receipt  of  fresh  stimuli  on 
the  snrfitce. 

If  the  himlmr  enlargement  is  affected  some  atrophy  of  muscles  is 
likely  to  occur,  and  the  reHexes  may  be  lost :  if  the  cervical  enlargement, 
the  arms  will  bo  pt»ralysed,  with  partial  or  more  complete  wasting 
of  muscles.      In  cither  case  the  lesion  may  be  unevenly  distributed, 


involving  white  cohiniiiB  a»  weil  ns  gray  dubfttance ;  .ind  s{>aatic  rigidity 
nuiy  he  iiasociAlenl  with  the  miiscnlur  atrophy. 

The  special  functions  of  the  cervical  and  lumlmr  regions,  in  conti-ast 
with  those  of  ibc  dorsal  region,  mity  be  disturbed  in  cliroiiic  myelitis  as 
they  may  in  acute :  thus  in  the  latter  case  the  rectum  and  bladder 
rill  sutTer;  and  in  the  former  may  occur  a  number  of  symptoms 
mcerning  tbe  eye,  and  the  functions  of  respimtion,  circulation,  and 
degluiitiou. 

In  tbe  lower  part  of  the  cervical  spine  is  situated  the  cilio-spinal 
centre:  irritation  of  this  results  in  dilatAtion  of  the  pupit  and  pallor  of 
the  face;  paralysis  or  destruction  in  the  cnverso  conditions.  Other 
symptoms  which  have  been  noted  arc  cough,  dyspnoea,  hiccough,  slow 
puliKf.  gastric  criseJi  and  dysphagia. 

Diagnosis.  —  Most  cuses,  and  especially  those  which  have  begun 
abruptly,  may  b«  tried  by  the  tests  given  in  the  section  on  acuto 
myelitis. 

Primarily  chronic  cases  must  be  (listinguinhcd  from  tbe  systemic 
disenseB  of  the  spinal  cord.  Those  arc  often  recognised  by  some  positive 
nga  which  con'csponds  to  the  pecidiar  limitaliun  uf  tbe  disease.  In 
diamninatti  scleroaU  the  oscillating  movements  of  the  limbs  on  voluntary 
action,  the  nystagmus,  and  the  staccitto  or  scanning  speech  are  distinctive  ; 
though  in  late  stages  the  lower  extremities  m^y  be  p-iralysed,  anaesthetic, 
and  rigid,  so  as  closely  to  rcsciablo  a  myelitis  of  the  dutstxl  icgion.  In 
tabes  dorsalis,  ataxic  paraplegia,  and  Friedreich's  diaonse,  incoordination 
is  a  marketl  feature ;  in  the  iirni  there  are  the  pupiI-phenomen.-i,  the 
lightning  pains,  the  alisent  knee-jerk,  and  iho  retention  of  muscidar 
power,  at  least  for  a  long  time ;  in  the  third  there  is  gctjerally  tlio 
hereditary  history  or  family  association,  and  nystagmus  and  ditTiculties 
of  speech  are  present  Syringomyelia  and  poliomyelitis  anterior  chronica 
are  characterised  by  muscular  atrophy  ;  and  though  we  have  seen  that 
mttscuhir  atrophy  may  be  present  in  chronic  myelitis  of  the  cervical 
or  lumbar  region,  it  is  in  myelitis  generally  subotdinate  and  secondary  to 
the  paralysis  ;  whereas  in  poliomyelitis  chronica  atrophy  is  the  tirst  sign 
at  disease,  and  usually  follows  a  very  definite  course  in  its  selection  of 
the  moall  muscles  of  tbe  bands.  Syringomyelia,  again,  is  distinguished 
br  tfao  pocidtar  manner  In  which  sensation  ts  afl'ected,  the  tninsmission 
of  ordinary  touch  sensations  being  unimpaired,  while  the  patient  ia 
insensitive  to  pain  and  change  of  temperature.  Moreover  in  this 
Lttter  disease  the  joiut«  are  often  invaded  by  ctuonic  and  destructive 
changes. 

There  remains  j)rim.ary  spastic  paraplegia,  in  which  muscular  weak- 
ness, spastic  rigidity,  and  increased  rcilexus  are  attributable  to  a  primary 
degoneniUon  or  sclerosis  of  the  pyramidal  tracts  in  the  lateral  columns.  So 
tsr  cnnclusive  path(iloi,ncal  proof  of  this  connection  has  not  been  provided  ; 
but-  such  cases,  clinically,  can  be  recognised  and  arc  distinguished  from  the 
«i/(i/'y  spastic  piiruinlcgia  rjf  Tnycliii>5  by  the  pcrsit^tcnce  of  the  eeneory 
)U8,  and  u£  the  functions  of  the  bladder  and  the  rectum.     A  mora 


common  mistike  is  to  regard  a  spastic  condition  a-i  primary  ;  ami  to 
fail  to  peek  for  the  evidence — such  as  .incesthesia,  and  rectal  and  vesical 
troubles — of  some  pathological  condition  cuuide  or  above  the  pyraiuidal 
tracts. 

Amyotrophic  lateral  sclerosis^  in  which  muscular  rigidity  and  weak- 
ness Jire  asBociated  with  muscular  atrophy,  is  also  distinguished  from  n 
diffuse  or  transverse  myelitis  liy  llic  integrity  of  senbaUoii,  and  of  the 
fiiti{:tion8  uf  micturition  ikutl  defii-cation. 

If  it  is  recognised  that  the  lesion  is  ft  chronic  transverso  myelitis, 
there  is  yei  something  to  be  learnt,  positively  or  negatively,  as  to 
its  causatirm.  Especially  with  regard  to  treatment,  it  is  desirable  to 
know  witethor  thu  lesion  be  due  to  compression  by  tumours,  as  in  caries 
of  the  spine  (compression-myelitis),  or  to  syphilis. 

Cnmprcssion-myolitis  will  as  a  rule  be  accompanied  or  preceded  by  some 
symptoms  refenible  to  the  primary  lesion,  such  as  tumour,  or  Pott's  disease, 
which  has  cnused  it  (vol.  vi.  p.  854).  yor  instance,  in  Pott's  disease  we 
have  the  familiar  prominence  of  the  vertebral  spine  at  the  affected  spot; 
and  in  no  case  of  apparently  chronic  transverse  myelitis  should  an  examina- 
tion of  the  spinal  column  be  neglected.  In  earlier  stages  local  jiain  may 
he  present,  and  tenderness  to  pressure,  blow,  or  verticjilly  delivered  shock 
may  be  elicited  ;  otherwise  the  symptoms  of  the  lesions  may  \m  identicil. 
But  it  is  common  to  find  in  cjiscs  of  compression  from  Pott's  disease  that 
the  motor  syuiptoma  are  moro  prominent  than  the  sensory  ;  a  fact  which 
is  explained  by  the  seat  of  the  disease  in  the  bodies  nf  the  vertebra 
rather  than  in  the  laminie,  so  that  the  anterior  part  of  the  spinal  cord 
suffers  first. 

In  reference  to  syphilis  attention  must  be  called  bo  the  attempt  which 
has  been  made  to  distinguiah  a  form  of  chronic  myelitis  due  to  this 
disease.  Erb  has  described  a  syphllttic  spinal  paralysis,  of  which  he 
regards  the  following  as  charactcrislic  signs  :  (i.)  the  uaunl  symptoms 
of  spastic  paraplegia ;  (ii.)  marked  exaggeration  of  the  dee[i  reflex'os ; 
(iii.)  muscular  contractions,  slight  as  compared  with  the  reflexes  ;  (iv.) 
slight  but  distinct  disturliances  of  sensation  and  implication  of  the 
bladder. 

The  onset  of  these  cases  is  gradual,  and  they  show  a  tendency  to 
iraprovp. 

More  than  half  the  cases  occurred  within  three  years  of  infection  ; 
and  though  Krb  had  not  verified  any  by  necropsy,  he  thought  the  lesion 
was  partly  a  syphilitic  infiltration  and  jNirtly  syphilitic  disease  of  the 
vessels,  leading  to  myelitis.  As  to  its  site  it  must  be  a  partial 
transverse  myelitis  involving  the  posterior  rather  i.han  the  anterior  ]virta 
of  the  cord ;  that  is,  tho  piwtorior  parts  of  the  lateral  columns,  tho 
posterior  cornuo,  and  the  postfrinr  white  columns.  The  existence  of  this 
t^'po  has  been  recognised  by  Charcot,  Marie,  and  Muchin.  Sachs  is 
unwilling  to  admit  that  this  is  the  moat  important  or  most  frequent  form 
of  syphilis  of  the  spinal  cord  ;  but  from  tho  jjoint  of  view  of  the  diagnosis 
of  chronic  myelitis,  it  is  sufiicient  if  it  bo  allowed  tliat  syphilis  does 
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sometimes  give  rise  to  cases  in  which,  while  a  tmnsverse  spinal  lesion 
is  recognised,  special  features  about  the  case  (which  features,  however, 
can  only  be  evidences  of  localisation)  suggest  that  syphilis  is  the 
cause. 

Prognosis. — This  is  essentially  unfavourable.  If  sclerosis  become 
established  we  know  of  no  methods  by  which  this  can  be  removed : 
on  the  other  band,  acute  exacerbations  may  subside  or  yield  to 
treatment. 

Life  may  be  spared  for  a  long  time ;  but  it  will  be  endangered  in 
proportion  to  the  severity  of  bladder  symptoms,  and  to  the  liability  of 
bedsores  or  lesions  of  the  akin  from  immobility  of  the  patient  or  con- 
tracture of  the  limbs. 

Treatment. — The  lines  upon  which  treatment  will  be  directed  in 
ordinary  cases  are  to  preserve  the  use  of  the  limbs  as  much  as  possible  by 
the  employment  of  electricity,  massage,  and  moderate  exercise,  if  the 
limbs  are  still  capable  of  some  movement.  Bedsores  and  cystitis  must 
be  prevented.  For  the  direct  treatment  of  the  myelitis  little  can  be 
done.  Iodide  of  potassium,  mercury,  and  arsenic  are  the  remedies  chiefly 
in  use :  and  in  cases  presumably  syphilitic  the  two  former  may  be  pushed 
with  some  hopes  of  success.  Local  measures  are  also  employed  sometimes, 
and  consist  of  counter-irritation  by  blisters,  and  even  by  the  application  of 
the  cautery.  Such  treatment  seems  more  likely  to  do  good  in  the  case 
of  acute  exacerbations,  which  may  be  treated  in  the  same  way  as  acute 
myelitis.  In  all  chronic  diseases  of  the  kind  it  is  very  important  to  see 
that  all  the  muscles  which  retain  any  capacity  be  kept  in  exercise  by 
natural  or  artificial  means,  and  the  disease  thus  reduced  to  its  lowest 
terms. 

Frederick  Taylor. 
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THE  CAISSON   DISEASE 

A  PERSON  who  has  been  exposed  to  a  greatly  increased  atmospheric 
pressure  is  liable,  on  his  removal  from  it,  to  suffer  in  proportion  to  the 
degree  of  the  pressure,  the  duration  of  the  exposure,  and  the  rapidity 
with  which  the  normal  pressure  is  restored. 

These  morbid  results  are — in  the  order  of  frequency  :  pain,  often  very 
severe,  in  one  or  more  of  the  extremities,  and  occasionally  in  the  trunk; 
pain  in  the  epigastrium,  which  may  or  may  not  be  associated  with  nausea 
and  vomiting  ;  paralysis,  more  or  less  extensive  and  complete  ;  headache  ; 
vertigo,  and  coma.  In  rare  cases  sudden  death  occtirs  almost  ^vithout 
preceding  symptoms. 

The  pain,  which  is  of  a  neuralgic  character,  may  be  slight  and  transient, 
or  extremely  severe  and  persistent.  It  is  usually  intermittent  or  remittent 
It  may  come  on  gradually,  increasing  in  seventy  until  it  becomes  abso- 
lutely intolerable  j  or  it  may  begin  at  once  in  its  full  intensity.  The 
knees,  legs,  and  hips  are  most  frequently  attacked  ;  but  the  arms  or  trunk 
may  be  the  first  to  suffer.  Sometimes  the  greatest  suffering  is  in  the 
back,  and  particularly  in  the  lumbar  region. 

Epigastric  pain  is  of  frequent  occurrence.  If  not  quickly  relieved  it 
is  followed  by  sickness  and  vomiting.  Vomiting  may  take  place  without 
preceding  gastric  pain,  and  then  is  usually  accompanied  by  giddiness  or 
other  evidence  of  cerebral  origin. 

Paralysis  occurs  with  increasing  frequency  and  completeness  in  pro- 
portion to  the  degree  of  pressure  and  the  duration  of  the  exposure  to  its 
influence.  The  lower  portion  of  the  body  is  more  liable  to  attack,  but 
the  upper  extremities  are  not  exempt.  The  paralysis  is  of  sensation  as 
wel!  as  motion,  but  it  gives  no  relief  to  the  pain.  The  part  is  insensible 
to  pinching  or  to  the  prick  of  a  pin,  while  at  the  same  time  it  is  the  seat 
of  extreme  suffering.  But  there  is  no  necessary  relation  between  the 
pain  and  the  paral}'si8,  as  either  may  occur  separately.  The  paralysis 
varies  in  degree,  from  a  slight  and  transient  paresis  ivith  some  impair- 
ment of  sensation  to  complete  and  permanent  loss  of  motion  and  sensation 
in  the  affected  part.  Even  the  minor  degrees  usually  include  the 
bladder. 

Symptoms  indicating  cerebral  disturbance  of  a  transient  character  are 
often  observed,  such  as  headache,  double  vision,  giddiness,  incoherence 
of  speech,  and  occasionally  syncope.  The  skin  is  often  mottled  in  patches, 
some  of  which  are  veritable  ecchymoses ;  others  are  the  result  of  stasis  in 
the  distended  capillaries,  and  can  be  rubbed  away  by  persistent  friction. 

The  duration  of  an  attack  varies  extremely.  It  may  last  a  few  hours, 
or  it  may  continue  for  six  or  eight  days.  Paralysis  may  be  recovered 
from  in  a  few  days,  or  be  protracted  for  weeks  or  months.  Death  occurs 
only  in  cases  that  are  severe  from  the  first ;  and,  except  when  due  to 
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leak 


it  tistmlly  takes  place  withiii  three  or  foiir  days  from 


tistml 
the  beginning;  of  the  attack. 

Vorbld  anatomy.^ — The  most  common  k'sion  in  falul  cases  ia 
congcsliMii  of  the  liraiti  or  conl,  induth'ng  the  meninges.  There  ia 
OBually  eff\wion  into  the  amchnoitl.  The  sc-alp  and  ihe  tiiwued  surroiiml- 
ing  the  spinal  cohimn  may  he  en^orgoj:!.  The  brain  and  cord  are  some- 
limes  sofii'Hcd  in  xpots.  VitK-cral  cDngestions  are  gcneralJy  preseni. 
The  lungs  U8iially  show  nothing  more  than  hypostatic  tongestiuii,  though 
in  ftf>me  eases  they  are  found  engorged  or  redematons. 

Van  Keiisselaer  analyse^  the  results  of  twenty -five  autopsies  as 
folloii-s : — 

"Seven  of  the  cases  might  he  termed  fowlruinmt,  death  occurring  in 
from  fifteen  minutca  to  nine  houra.  The  spinal  cord  Wiis  found  aoftoned 
in  the  one  cjisu'  in  which  it  was  examined.  In  five  cases  the  hraJn  was  ex- 
amined ;  it  wiis  congested  in  two,  noiinal  in  three.  ITie  kidneys,  spleen, 
liver,  and  luiig«  were  congested  in  thixe  castjs,  n'jrtnal  in  two.  In  Iwd  of 
the  cases  air  was  ohser^ed  in  the  veins.  One  had  marked  Bright's  disease. 
One  was  a  drinker,  the  habit*  of  the  others  not  ^^ing  stated  The 
average  age  of  the  men  was  thirty-eight  years.  Tlic  pressure  under 
which  they  worke<i  varied  intm  tivo  to  four  atmospheres. 

Six  cases  were  acute,  deAth  occun-ing  witliin  a  week.     Tho  spina! 
was  congested  or  soft  in  al]  ;  the  hntln  and  ull  the  interiud  organs 
it«i  in  five.     The  average  age  uf  the  men  was  twenty-eight,  nejirly 
ton  years  younger  than  the  first  set.     In  three  of  ihe.se  cases  there  was 
fierous  effusion  in  the  spinal  canal,  and  in  four  t-xtrnvHsatians  of  hlood  on 
ihc  dura  of  the  cord. 

"In  the  »ul«icute  cases,  in  which  the  men  dit'd  between  the  first  and 
se<!ond  week,  the  spinal  cord  wjis  found  congested  in  nil  the  cases,  and 
the  bmin  was  congested  in  the  three  cases  in  which  it  wns  examined. 
Effusion  of  serum  In  the  sitinal  canal  was  presetit  twice.  Cystitis  and 
pyelitis  occurred  in  two  cases.  The  average  age  of  the  men  waa  twenty- 
five. 

"The  more  chronic  cases,  those  in  which  death  took  place  between 
three  weeks  and  three  months,  exhibited  similar  lesions  to  the  precwling 
CMM,  that  is.  the  cnnl  wa.s  either  congested  or  softened,  the  softening 
appearing  usually  in  the  lower  dorsal  or  np(ier  lumViar  region  ;  the  alwlo- 
minal  organs  were  for  thi'  most  [lart  congested.  I'yetiiis,  cystitis,  and 
bedsores  ivcre  the  usual  compHcations.  The  average  uge  of  these  piitienta 
wa*  twenty-eight  years. 

From  these  in  many  respects  defective  autopsies  it  appears  that  the 
macroscopic  lesions  cnnsist  in  congestion  or  softening  of  the  .spinal  cord 
(in  all  the  cases  in  which  it  was  examined) ;  congestion  of  the  hrain  (in 
13  cases  out  of  16) ;  and  congestion  of  most  of  the  internal  organs  (in 
17  cases  out  of  22)." 

I  have  tieen  adle  to  fir;d  five  cases  only  tn  which  a  microscopical 
examination  of  the  cord  was  matle.  In  three  of  these,  cited  by  van 
Rensselaer,  death  did  not  take  place  for  15  days  and  'i.^  months  re- 
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spccttvely  after  tho  uUack.  Degeiiernlion  had  ukeii  pljtce,  chiefly  in  vlio 
lower  dorsal  region  ;  but  nothing  can  be  inferred  from  this  as  to  the 
natUT'e  of  the  primary  luainti,  for  the  a|>|>car.incc3  \rere  nece&sarily  the 
result  of  secondary  processes. 

In  two  cases  at  tho  Presliytcriati  Hospital,  New  York,  death  occurred 
within  twBiity-four  hoiirs  after  the  attack.  At  the  autopsy  the  corda 
were  fonrul,  bntli  macroscopically  and  microacopicaliy,  perfectly  normal 
in  appearance  (24). 

Pathology. — The  ]>alliology  of  thia  disease  has  been  tho  subject  of 
much  discti^iun,  and  it  is  probably  not  uniform  for  all  qhscs.  Ti  seems 
to  he  intimately  connected  with  the  cnngeations  ali'eady  referred  to, 
though  the  direct  effect  of  pressure  upon  tlie  nerve  elements  nmy  have  a 
part  in  the  resait«.  \Vere  the  latter  a  prominent  aj;cncy,  however,  wo 
should  expect  to  see  the  disefi.so  manifested  while  the  Hubject  was  in  the 
caisson,  instead  of  after  leaving  it.  It  would  not  be  possible  within  the 
limits  of  this  article  to  discuss  fully  the  various  hypotheses  that  have  been 
put  forth  concerning  this  disease,  Tho  must  prominent  is  that  of 
Francis,  who  suggcdted  that  it  is  due  to  the  lilxjmlion  of  air  from  iho 
blood  in  consequence  of  the  reduced  pressure,  and  that  this  air  in  bubbles 
obsli"ucts  tho  emallcr  vet-sels.  This  hyijothesis  of  gaseous  emtjoli  was 
adoptctl  later  t>y  Jicrt  {11),  whoasserLed,  however,  that  the  bubbles  are  not 
of  air,  but  of  nitrugen.  Ho  supported  his  views  by  expenments  upon 
animals,  and  was  able  to  domonstiate  that  such  emboli  are  actuaHly  formed 
when  a  sulticient  pressure  is  employed  ;  but  under  a  pressure  kvss  than 
five  atmospheres  no  &uch  results  could  be  obtained  ;  and  even  with  this 
pressure,  if  thrtte  minutes  were  alltiwe<l  for  restonition  to  the  nni-mal,  no 
bubbles  cotild  he  discovered  in  the  vessels.  Those  experiments  seem, 
therefore,  to  deuionstnite  lather  that  air  or  nitrogen  emboli  are  nut  the 
cause  of  the  pheuomenu  of  the  caisson  disease  (2.*)) ;  since  these  pheeiuniena 
may  occur,  and  often  do,  when  the  pressure  ia  not  greater  than  two 
fttraospheros,  and  whon  six  l^  eight  minutes  are  employed  in  its  reduction. 
Under  these  cmditiiwis  we  should  expect  that  any  air  or  g;w  disengJigcd 
from  the  lilfKMl  would  escape  through  the  lungs  as  it  is  liberated.  Jlore- 
over,  we  must  not  forget  that  the  symptoma  often  ilo  not  occur  for  several 
rainut«s — or  even  hours — after  coming  from  the  caisson  into  the  open 
air;  during  which  time,  as  Bert's  experiments  show,  the  liberated  gas 
should  have  {>Hs.sed  off  through  the  huigs. 

My  own  opinion  is  that  the  long-continued  pressure  pro<lucea  chnnges 
in  the  distribution  of  tho  blood:  fspcrijtUy  in  tlie  closed  caviticti,  hUcli  it* 
that  of  the  skull  and  of  the  spinal  cjuial.  The  gi-e^iUT  the  pi-essure  and 
the  hmger  its  continuance  the  more  decided  will  be  these  chaiigo*,  and 
tho  leas  reaflily  will  the  vc8.**ls  resume  their  natural  condition  when  the 
presaure  is  relieved.  Hence,  if  the  pressure  be  suddenly  reduced,  con- 
gestions or  blotnl  ataaes  result,  particularly  in  the  brain  and  cord,  and 
perhap.-!  also  in  the  cavities  of  the  long  bonesj  which  are  so  often  the  seat 
of  exquisite  suRering.     This  view  is  accepted  by  van  Renwtelaer. 

Catises. — Tho  one  cause,  without  which  the  disease  cannot  occur,  is 
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ikt  smMftk  IrnnsitioR  to  a  lower  atmospheric  prestnirf.  a/ier  a  pioUm-ged  exposure 
to  a  ht^Jter  one.  The  extent  of  the  change  of  pressure  refjuircd  to  produce 
tlic  HtstA^e  differs  greatly  in  difleroiit  pcr-soiis,  and  is  also  a  matter  of 
habil,  Svinc  men  will  suffer  scvticly  fmm  a  pressui'e  that  ordinarily 
eauies  no  incoiiveiil«rice,^  and  many  who  arc  siisceptihlc  at  first  become 
lfS8  SO  as  the  work  progresjies.  Pcrluips  the  must  freijuent  exciting  cause 
is  too  rapid  a  reduction  of  the  prcasui-e  in  "lockijig  out,"  that  is,  in  pass- 
ing from  the  caisson  to  the  open  nir  through  the  luck  or  aute-chamlier  in 
whiih  the  pi%5&ure  should  he  gr-adnallv  reduceid.  Indeed,  it  is  prohable 
that  if  sufficient  time  were  allowe*!  in  the  lock  the  disnaso  Vould  never 
occur.  B<it,  obviously,  there  is  a  limit  to  the  time  tliat  can  bo  so 
employed,  and  the  best  that  can  be  done  is  to  fix  a  lime  proportioned  to 
ibc  prvssuru.  Tlii*  should  not  be  leas  thaii  five  minuteii  for  each  addi- 
tJoiiAl  atmosphere. 

Xeu-aimers  h  tJir  wmh  are  univei-sally  found  to  he  mnre  RUficeptible  to 
aitaek  (15).  Knappfrjuud  thatordy  10  per  cent  of  the  old  bands  employed 
at  Wyoming  were  tiflected,  while  3&  per  cent  of  the  new  hands  suHeied 
to  a  greater  or  less  extvnt. 

fiiiftess  of  habit,  in  my  experience,  adds  greatly  to  the  liability  lo 
attack.  Of  39  rain  of  heavy  build  empleiyed  in  the  New  York  caisson, 
only  3  MCJipcil  illneiw;  while  of  TiS  lank  and  R[vire  men  'Zh  eetcaped. 
0(  the  39  stout  men  .s  were  more  or  less  panilyscrl ;  of  the  53  slender 
nieti  oidy  2  were  |Kiiuly&cd.  The  deaths,  3  in  number,  were  all  of  heavy 
men. 

Severe  nuriiim  immetiurtfly  ajtn  Uavintj  the  imk  adds  greatly  to  the 
danger.  Hence,  if  the  ascent  be  by  staiis,  the  hn;k  should  be  at  the  top 
of  the  shaft,  so  that  the  climl>ing  will  be  done  wlule  in  the  compressed 
air  instead  of  just  after  emerging  fi-om  it. 

The  alime  of  nlcohitl  has  been  observed  by  many  writers  to  increase  the 
liability  to  atuck. 

Kvitriiuj  the  eaisxmfasHng  appears  to  have  been  a  proximate  cause  in 
era!  instances  {\\).  In  these  cases  epigastric  ]ifav\  and  retching  were 
•minent  M'raptoms. 

Trealment.— This  will  depend  upon  the  severity  of  the  attack  and 
the  jiresence  or  abaeiice  of  epigastric  iKiiri  or  of  panilysia.  If  neuralgic 
pciiu  l>e  the  }>rincii>a1  or  only  Nviiiptom,  the  chief  reliance  must  be  upon  tlic 
IBieral  u^e  of  an  anudyne.  Fortunately  the  pain,  ihough  ^ery  severe  while 
it  lasts,  is  generally  of  short  duration.  It  ifi,  therefore,  possible  to  keep 
the  |iaticnt  diuing  the  whole  time  under  the  influence  of  morphine,  thus 
Hpering  him  all  oKtrcme  suffrritig.  Large  diw.s  umy  be  rcipdrcd,  a«  much 
as  half  a  grain  at  first,  to  be  foll<iwed  by  a  rjuarter  of  a  grain  every  half- 
hour  until  ix-lief  is  obtained.  If  given  subcutancously  somewhat  :^maller 
doses  wilt  suffice;. 

Working  on  the  hypothesis  of  the  presence  of  vascular  jwresia  as  the 
chief  element  in   the  pathology  of  the  disease,  I  was  led  Ui  use  ergot  to 

'  Thia  |irvi1i(|VHlti'in  «iK},'i-tit>i  an  aniJoKy  wftlt  tlii'  rvaHinrx'i  with  which  luaoy  pervou* 
«fi)ii««:i»t«  a  Uil  of  iLe  l>iiiuiuet«r,  fe«Iuig  it,  u  lliey  say,  iu  tbeir  boiiM. 
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induce  contraction  of  the  arterioles,  in  the  expectation  that  it  would 
relieve  the  congestion  in  the  brain  and  cord.  The  result  was  not  dis- 
appointing, and  the  practice  has  been  followed  by  others  with  consider- 
able success.  Knapp  found  it  very  useful  in  a  number  of  cases,  and  it 
was  employed,  fretjuently  with  good  results,  at  the  Presbyterian  Hospital, 
to  which  cases  were  brought  from  the  East  River  Tunnel  during  the  years 
1893-94  (24).  A  teaspoonful  of  the  fluid  extract  may  be  given,  and  the 
dose  repeated  in  half  or  three-quarters  of  an  hour  unless  the  pain  is 
relieved. 

Resort  to  the  hot  bath  would  naturally  be  suggested  when  the  pains 
are  general,  but  It  is  contra-indicated  by  the  already  relaxed  condition  of 
the  vessels^  In  several  of  Jaminet's  earlier  cases  paralysis  came  on  while 
the  patient  was  in  the  bath,  so  that  he  was  obliged  to  abandon  its  use. 
"When  the  pain  is  local,  however,  hot  applications  limited  to  the  affected 
part  sometimes  give  temporary  relief. 

Frictions  with  or  without  stimulating  liniments  are  generally  employed ; 
but  the  momentary  relief  afTorded  is  probably  obtained  rather  by  diverting 
the  attention  of  the  patient  than  by  any  ameliorations  brought  about  in 
the  part. 

Epigastric  pain  is  generally  relieved  at  once  by  the  use  of  an  alcoholic 
stimulant  with  ginger,  as  suggested  by  Jaminet. 

Vomiting  is  to  be  treated  with  sinapisms  to  the  epigastrium,  and  by 
swallowing  bits  of  ice.  If  persistent  it  will  yield  to  injections  of  morphine 
combined  with  atropine. 

When  paralysis  occurs  the  treatment  is  to  be  conducted  on  general 
principles.  Cups  or  leeches  to  the  spine  may  be  useful  to  some  extent  as 
revulsants,  and  to  those  may  be  added  the  alternate  hot  and  cold  spinal 
douch&  In  protracted  cases,  after  the  symptoms  of  congestion  have 
subsided,  strychnine  may  be  useful.  Electricity  will  aid  in  preserving 
the  nutrition  of  the  paralysed  muscles.  Constant  watchfulness  will  be 
required  lest  the  paralysis  of  the  bladder  be  aggravated  by  over-disten- 
sion. If  the  urine  becomes  ammoniacal  and  foetid,  great  benefit  will  be 
derived  from  saccharine  in  doses  of  two  grains  three  or  four  times  a  day. 
This  will  usually  change  the  reaction  of  the  urine,  and  prevent  the 
foetor. 

With  the  exception  of  coma,  the  occasional  cerebral  symptoms  are  so 
transient  as  to  call  for  no  special  treatment.  Coma  is  an  exceedingly 
grave  symptom,  from  which  recovery  is  extremely  rare.  The  treatment 
will  vary  with  the  circumstances  of  the  case.  When  the  pulse  is  full  and 
strong,  venesection  may  be  expedient. 

But  for  the  immediate  efTccts  of  reduced  pressure  no  treatment  can 
comiwre  with  that  originally  suggested  by  Pol  (20),  and  carried  out  to 
some  extent  by  Foley,  namely,  the  return  of  the  patient  at  once  into 
the  compressed  air.  Foley  says:  "A  true  specific  is  returning  to  the 
caisson,  through  which  means  all  such  accidents  (pains,  vertigo,  etc.) 
ipeedily  disappear.  It  is  to  be  resorted  to  unhesitatingly  in  all  threaten- 
ing cases,  and  the  pressure  should  be  admitted  rapidly." 


Riit  the  raenns  of  accefw  tn  the  caisson  are  not  generally  eiich  as  to 
promoio  readiuissiori  with  thp  promptness  re»HLi'>-''i  '"  u-  severe  nisc.  I 
ibcrt-fore  suggested,  as  the  resiill  of  my  expcrieiiet;  at  ibe  Eroukl3'n 
Bridpt",  that  a  chamber  should  be  constnictfid  into  which  a  cot  contaimiig 
the  patient  could  he  placed,  .iiid  to  which  the  comprpflsed  nir  coulii  be 
alniitted  through  a  pipe  connected  ■with  the  caisson.  After  ab.item(*nt  of 
Cbo  symptom!!,  the  pressure  .should  1>e  'tcr^v  slowly  reduced,  as  much  iis 
se^enil  hours  being  occupied  in  iho  process. 

Xm  a  temiHirary  hojspiial  nt  the  works  should  be  a  p«rt  of  any  plant 
where  compressed  air  is  used,  it  would  bo  ca&y  lo  arrange  n  tlmmlier  of 
ibis  kind  iti  connection  with  the  hospital.  The  claEubcr  wuuld  rcscmlilc 
a  borixontiJ  boiWr  of  convenient  dimensions,  having  a  duur  at  the  end, 
through  which  a  cot  conLiinirig  the  jiatieiit  could  he  pushed  in.  It  would 
be  neccRsary,  of  counvc,  to  pruvide  for  a  continual  tliiiiige  of  the  iiir. 
Light  could  be  admitted  through  buU's-Lyes,  lUid  a  system  of  signals 
arranged  for  coninituucaiion  Itctwcen  the  patient  and  the  atk-tidiint. 

Tliis  suggestion  was  adopted  subsetpiently  at  the  Hudson  ni\"er 
Tunnel,  and  found  to  be  perfocily  successful  in  every  instance,  a  consider- 
able number  of  thn^tening  cases  l>eiiig  completely  relieved. 

Of  course  it.  canniit  I»e  expected  that  secondary  eh;inges  in  the  tisKues 
will  be  relieved  by  simply  reproclneing  the  conditions  which  exisied  in  the 
caicBon.     To  be  useful  the  treatment  miist  be  resorted  to  without  deliky. 
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HJEMATOMYELIA 


The  occurrenco  of  primary  liffniorrhage  into  the  spinal  cord  is  a  condition 
which  is  not  of  frei^|ueiit  occnrronce,  and  it  is  only  of  late  years,  t>y  tho 
careful  olisurvatJon  and  publicAtion  of  cases  with  autopsy,  that  ita  existence 
hnti  been  fully  demonstrutud. 

Ch«ri!ot  (^orisidi'rod  that  idl  the  cases  were  secondary  to  a  piimary 
royeiitis ;  and  liayem,  after  a  careful  analysis  of  cases,  carae  to  the  same 
conclusion :  sinco  that  time,  howovcr,  aeeunuilatud  evidence  has  placed 
the  occurrence  of  primary  hieraorrhago  into  the  spinal  coni  hoyoitd  doubt. 

The  rarity  of  spinal  haemorrhage,  as  rnmiiarcd  with  cvrobral  hwmor- 
rhn^D,  is  accounted  for  by  these  facta  : — first,  that  the  vessels  of  the  flpinal 
cord,  even  if  diseased,  are  not  exposed  to  the  same  pressure  as  the  cere- 
bral vcii^els ;  and,  secondly,  tliat  in  thu  Bpirial  form  of  the  disease  tho 
greater  proportion  of  the  eases  arc  due  to  trauma. 

Etiology. — The  large  majority  of  the  cases  arise  from  injury — Op|)cn- 
heiraer  s»ys  90  per  cent.  Such  injury  may  cause  fractUR^  or  di.4locati<in  of 
the  vericbiTc,  together  with  hieniorrhage  into  the  apinitl  cord  ;  or  it  may 
give  rise  to  ha-niorrhage  into  the  cord  without  any  artiial  injury  to  the 
bony  canjil.  In  all  of  Tliorbnrn's  CJises  the  hwrnorrhage  occurred  nt  the 
level  of  the  fourth,  fifth,  and  sixth  cervical  vcrtcbrie,  and  he  considers  it 
probable  that  Ute  ha'niorrhuge  is  usually  praducud  by  a  partial  dislocation 
with  recoil 

The  morto  of  injury  varies  consideralily  ;  a  fall  on  the  bacV,  a  fall  in 
the  sitting  position,  »  fall  on  to  the  feet,  a  din*ct  blow  on  the  back, 
forcible  licnding  forwartl  of  the  head  as  by  a  fall,  the  bearing  a  weight 
on  the  -ihoulders  ;  any  of  these  may  give  rise  to  this  accident.  Injury 
during  labour  ha«  been  kIiowu  by  SchuHze  and  Spencer  to  cauau  hemorrhage 
into  the  cord  of  the  child. 

Excessive   muscular   exertion,   prolonged  exposure   to  cold  (Benda, 


Boiuet),  suppression  of  menses  (KtchliorRt),  and  disease  of  the  vesseln  are 
ihc  assigned  causes;  bul  in  a  ccrUun  number  of  cases  no  doHnlto  cause 
cut  be  found. 

Hsmorrhage  may  occur  secondArily  to  myelitis,  from  whatever  cause 
arising,  into  tumours,  and  into  pre-exi^ring  c,i\-ities  in  the  cord. 

Pregnancy,  puerperal  period,  venereal  excess,  and  hsmophilia  may  be 
named  as  remoter  or  conlingetit  causeji. 

J^e. — The  disease  may  occur  almost  at  any  age,  and  cases  arc 
reported  in  a  child  at  birth,  in  a  child  eleven  months  old,  in  a  child  four 
5'eiir8  old ;  but  the  majority  of  the  cases  occur  between  the  ages  of  ten 
and  forty. 

Sex, — The  male  sex  is  much  more  frequently  affected  tlian  the  female. 
If,  however,  iho  cases  due  to  injury  be  excluded,  we  find  that  it  occurs 
almost  as  frequently  in  females  us  in  males. 

Pathologry- — Ha;morrhage  into  the  cord  may  be  found  under  the 
following  cunditiuns: — 

(i.)  Capillary  hemorrhages,  also  called  "accessory,"  are  found  acattcred 
throughout  the  cord  in  cases  where  death  has  taken  place  from  asphyxia, 
teUinus,  and  infttctive  processes  ;  these,  however,  give  rise  to  no  symptoms, 
and  probfthiy  do  not  occur  till  shortly  before  death. 

(ji.l  Hxmorrhage  occurring  in  myelitis — <(i)  a  diffuse  htomorrbagic 
condition;  (^)  a  focal  haemorrhage.  Tliu  diffuse  ha-morrhagc  is  almost 
certainly  due  to  a  primary  myelitis ;  but  in  the  ca&e  of  a  focal  hiemor- 
rbage  it  is  difficult,  and  sometimes  impossible,  to  decide  which  is  the 
primary  condition. 

(iii.)  Iliemorrhage  may  occur  into  a  tumour  or  pre-existing  cavity  in 
tbe  apinal  cord. 

(iv.)  H*monhage  may  occur  into  a  prerioiisly  healthy  cord  in  two 
forms— the  first  in  which  the  hieniorrhago  fdoughs  up  the  cord  in  a 
traDBverse  direction  and  forms  a  round  or  oval-shaped  h.-emorrhage  ;  the 
•econd  in  which  the  hsemorrhage,  stalling  generally  in  the  gray  matter, 
but  sometimes  also  in  the  white,  ploughs  up  the  gray  matter  in  a  longi- 
tudiiml  direction,  forming  lui  elungutcd  ha>raorrbagc.  The  tinea  of  least 
raustance  tu  such  a  hiumorrhage  would  seem  tu  be  the  gray  matter  of  the 
posteiior  horns,  so  that  in  whatever  portion  of  the  gray  matter  the 
hemorrhage  staru  ic  tends  to  limit  itself  to  the  posterior  horns  at  the 
extremities.  This  ia  further  borne  out  by  the  experiments  of  Goldscheider 
and  Flatau,  who  injected  the  cords  of  dogs  with  Berlin  blue  in  various 
dtmitinns  and  oh8er\'ed  the  course  it  took.  Briefly  stated,  the  results 
were  as  follows  : — fnjection  into — (i.)  iho  anterior  horns,  becomes  at  the 
extremities  limited  to  the  posterior  horns  and  affects  the  white  matter 
hut  slightly  at  tbe  ))oint  of  injection  ;  (ii.)  the  lateral  portion  at  the  base 
of  the  posterior  horn,  limits  itself  almost  entirely  to  the  posterior  horn, 
hut  affects  tbe  middle  and  anterior  horns  to  a  slight  degree;  (iii.)  the 
posterior  horns,  limit.^  itself  to  the  posterior  horns  ;  (iv.)  the  middle  zone, 
«ff«t«  the  prnv  matter  of  tbe  .-amp  and  opposite  side,  leaving  the  jxnttiiiar 
boms  less  affected;  (v.)  the  lateral  boms,  affects  the  white  matter  at  the 
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seat  of  puncture,  the  gray  matter  of  the  lateral  homa,  and  the  posterior 
horns;  (vi.)  the  posterior  columns,  the  injection  remains  limited  to  the 
posterior  column  white  matter.  Thorburn,  however,  says  that  it  tends 
especially  to  affect  the  gray  matter  of  the  anterior  horns  and  the  ceutral 
canal. 

On  opening  the  spinal  canal,  the  spinal  cord  may  present  no  abnormal 
appearance ;  in  other  cases  the  cord  may  be  expanded  at  the  seat  of  the 
haemorrhage,  and  the  dark  colour  of  the  blood  may  be  apparent  through 
the  distended  cord  substance ;  it  rarely  happens  that  the  haemorrhage 
breaks  through  the  membranes. 

On  transverse  section  of  the  cord  a  hsemorrhage  is  seen  which  usually 
occupies  the  central  part  of  the  cord,  around  which  the  cord  is  softened 
and  of  a  yellow  colour ;  unless  the  haemorrhage  be  quite  recent  when  the 
surrounding  tissue  is  white. 

In  the  later  stages  of  the  disease,  if  the  hsemorrhage  has  been  quite 
small,  all  that  may  be  found  is  a  small  pigmented  scar  containing  blood 
pigment  crystals.  In  the  case  of  more  extensive  haemorrhage  the  result 
may  be  the  formation  of  a  cyst,  and  there  is  the  possibility  in  still  more 
extensive  coses  that  the  process  of  recovery  may  give  rise  to  a  syringomyelia 
or  to  a  cential  gliomatosis ;  this  view  of  the  formation  of  such  cavities  is 
held  by  Langhans,  Minor,  Schlesinger,  and  Schultze. 

Syphilitic  disease  of  the  blood-vessels  has  been  found,  and,  in  s  case 
published  by  Williamson  its  rupture  was  the  cause  of  haemorrhage  into 
the  cord.  Miliary  aneurysms  have  been  found  in  the  cord  by  Griesinger, 
Liouville,  and  Heboid,  but  there  is  no  evidence  to  show  that  they  have 
ever  given  riso  to  haemorrhage  into  the  cord. 

Symptoms. — The  most  characteristic  feature  of  the  disease  is  its  sudden 
onset  with  loss  of  power  in  the  limbs ;  it  is  usually  attended  by  severe 
pain,  its  situation  depending  on  the  level  of  the  lesion.  In  some  of  the 
reported  cases  prodroma  have  been  present — numbness  and  pain  in  the 
limbs — some  time  before  the  loss  of  power.  When  the  lesion  occurs  in 
the  upper  dorsal  and  lower  cervical  regions  there  is  a  sharp  shooting 
pain  passing  through  the  chest  and  down  the  arms,  the  pain  being  usually 
localised  to  the  seat  of  the  haemorrhage,  and  not  extending  along  the 
whole  spine  as  in  meningeal  haemorrhage. 

Motion. — Loss  of  power  occurs  rapidly  in  one  or  both  arms,  together 
with  loss  of  power  in  the  legs  ;  the  muscles  are  flaccid,  there  is  retention 
of  urine,  loss  of  knee-jerks  and  of  the  superficial  reflexes  generally.  Con- 
sciousness is  usually  retained,  though  occasionally  it  has  been  lost  for  a 
few  minutes  after  the  onset  or  injury.  When  the  lesion  is  in  the 
cervical  region,  myosis  of  one  or  both  pupils  may  be  present,  drooping  of 
the  eyelid,  and  shghtly  raised  temperature  on  one  side  of  the  face  as  com- 
pared with  the  other.  Paralysis  of  the  intercostal  muscles  will  render  the 
respiration  entirely  diaphragmatic.  The  pulse  may  be  slow  ow^ing  to  the 
interruption  of  accelerator  fibres  in  the  cord. 

Sensatwn. — Complete  anaesthesia  to  all  forms  of  sensation  may  exist 
below  the  level  of  the  lesion,  with  a  band  of  hypercesthesia  at  the  level  of 


the  lusion  ;  this  is  said  not  to  be  present  in  some  cases  recorded  by 
Parkin,  and  he  also  notes  ihe  fact  thut  in  testirij;;  the  sensation  from 
below  upward  or  from  above  don-nwards  there  is  a  dillerence  of  an  inter- 
space in  the  result.  The  dissociation  uf  the  various  foi  ms  of  Hetiyution 
may  be  a  marked  feature  in  some  cases,  tactile  sensihiiity  remaining 
Dormal,  while  sensation  to  heat,  cold,  and  pain  is  aholishcd  either  on 
both  side«  below  the  lesion,  or  on  the  opposite  side  to  the  paralysed  limb, 
gi\'ing  ri^c  to  a  pcindysia  of  the  Browii-Si-(|iuird  type.  Minor  has  pnlOivhod 
eight  such  case-^  with  an  autopsy  in  one  case,  and  in  this  the  lesion  was 
at  the  level  of  the  first  lumbar  vertebra,  and  the  hipmorrhage  extended 
from  the  conus  belotr  to  the  level  of  the  exit  of  the  spinnl  Accessory 
above,  and  afl'ected  the  left  posterior  born  and  the  hinder  part  of  the 
anterior  horn  and  the  comniissui-e.  Similar  cases  have  been  published  by 
Ross,  Lloyd,  Thorburn,  and  others. 

Hfjdrzff'. — It  is  generally  accepted  that  the  ronditinn  nf  the  reflpxcs 
depends  on  the  seat  of  the  lesion  ;  certainly  in  a  large  number  of  cases 
the  knee-jerks  are  abolished  imniedijitely  after  onset,  whether  the  lesion 
be  in  the  lumbar,  dorsal,  or  cervical  region  ;  ;ind  it  is  also  certain  that  in 
many  of  the  cases  ibc  knee-jerks  return  and  becuitic  e.\K(<gc rated,  together 
with  spastic  rigi<lity  of  the  legs  :  on  the  other  hand,  there  arc  cases  in 
which  the  knee-jerks  have  remained  alwnlutely  abolished  after  an  extensive 
hjemorrh.ij;e  into  the  gray  matter  of  the  cord  in  the  lower  cervical  region 
(Tliorburti).  That  the  absence  or  presence  of  the  knee-jerks  goes 
with  the  preservation  or  loss  of  pain  sensation,  as  suggested  by  fiastian, 
would  seem  not  to  be  the  case  invariably  ;  for  in  the  first  case  published 
by  Minor  thei-e  was  complete  thermo-aniesthe-Ma  below  the  second  rib, 
with  flaccid  iwiralysis  of  the  legs,  yet  the  kuecjerks  were  iiicreJi£ed ; 
there  was  no  atrophy  of  the  muscles.  The  3Ui>erficial  reflexes  are  often 
abolished  early  in  the  disease,  and  return  and  berome  exaggerated  later  on. 

Viienal  Stfinj/toins. — Constipation  and  retention  of  urine  are  the  rule 
during  the  earlier  period  of  the  disease,  and  give  place  to  incontinence  of 
urine  and  loss  of  control  over  faecal  evacuations  in  the  liter  stages. 
Priapism  is  sometimes  present,  but  its  absence  is  frequently  noted. 
Acute  alxloniinal  distension  may  occur. 

The  Uin}'inUure  is  not  generally  raised  at  the  onset  of  the  illness,  but 
riu8  slightly  u  few  days  after  the  onset ;  un  the  other  hand,  when  the 
lesion  is  in  the  cervical  region,  the  temperature  may  be  abnomudly  low, 
as  in  a  case  recorded  by  Parkin  in  which  the  temperature  fell  to  77*6'  F. 
at  the  time  of  death,  and  to  82'  F.  four  diiys  before  death.  The 
phenomena  depending  on  a  cervical  lei>ion  and  aUo  the  occurrence  of 
acute  abdominal!  distension  will  be  found  fully  discussed  in  a  "Neiu"o- 
logical  Fmgment,''  by  Dr.  Hughlings  Jaekstjii. 

Late  fymptotns.—U  the  patient  survive  the  acute  stage  of  the  disease, 
atrophy  of  the  muscles  in  the  limb  or  limbs  afffcieii,  coiresponding  to  the 
leat  of  the  lesion,  takes  pLicc,  Electrical  changes  tn  the  direction  of  the 
reaction  of  degenenilion  Ul:ltlife^t  ihenisclves.  Vaso-motor  and  senaory 
disturbances  are  present,  tlie  lulter  takiug  the  form  of  presen-'ation  of 
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taclile  senuatioii  and  the  abolition  of  the  sensibility  to  heat,  cold,  and 
paiti.  If  the  lesioa  has  been  in  the  dorsal  or  cervical  region,  considorablo 
lo»3  ttl  power  in  the  legs  may  remain,  with  spastic  rigidity,  increased 
knee-jericA  and  ankle  clonus ;  but  without  e]ecLric;il  changes,  and  without 
marked  muscuUr  atrophy. 

Course  and  prognosis. — The  disease  may  be  rapidly  fatal,  ovn'ng  to 
the  ertenaion  of  the  h.-emorrhage  in  an  upwai*d  direction  ;  or  it  may  Ijo 
fatal  ow-ing  to  extension  by  secondary  inflammiition  occurring  two  to 
three  days  after  the  actual  onset ;  or  to  the  supervention  of  bmtichitis  or 
pnuumoiiia,  the  intercostal  musclca  beiiig  panilysed.  The  patient  may, 
however,  recover  from  the  immediate  effect-i  of  the  disease,  and  suecumb 
to  a  purulent  cystitis  or  to  infection  through  a  bedsore.  In  the  more 
favourable  cases  partial  recovery  takes  place,  atrophy  of  soma  muaclea 
generally  rcoiains,  and  the  rigidity  of  the  legs  pei-siatB,  with  increase  of 
knee-jerha  and  some  ilitTiculty  in  passing  urine.  Tliu  sensory  disturbance, 
and  especially  the  loss  of  sensibility  to  heat,  cold,  and  pain,  may  persist 
for  a  lon^,'  lime,  if  not  permanently. 

Diaarnosts.^rt)  From  acute  myeSitis  it  is  at  times  impossible  to  separate 
either  primary  hfflmorrh.ige  into  the  cord  or  haemon-hage  secondary  to 
the  acniQ  myelitis.  In  most  cases  the  onset  of  myelitis  is  more  gradnal, 
alteiidiid  by  more  marked  prodroma,  by  a  raised  temiwrature  and  the 
grjcluul  extension  of  the  Bymptoms.  That  the  onset  in  myelitis  may  be 
absolutely  sudden  is  shown  by  a  case  reported  by  Williamson  ;  pain  was, 
iuJced,  absent  at  the  onset,  but  according  to  his  statement  Leyden  has 
shown  that  it  may  he  absent  also  in  cases  of  spinal  Incmorrhagc. 

(b)  From  hajm-irrhage  into  the  spinal  membranes  four  points  may  aid 
in  the  diagnosis — first,  the  marked  irrilation  of  the  nen-a-roota,  as  shown 
by  the  violent  pains  in  the  limbs  and  the  jerking  of  the  muscles  ;  secondly 
(if  the  lesion  be  in  the  cervical  region),  the  paralysis  of  the  upper  limbs 
is  greater  than  the  lower;  thirdly,  there  is  no  myosis  of  the  pupil  which 
occurs  when  the  hsemorrhaga  is  into  the  cord ;  and  fourthly,  the  dia- 
Bociutod  tuctiHe  and  lomperaturo  sense  is  not  present. 

(c)  The  disease  ia  apt  to  be  mistaken  for  acute  poliomyelitis,  especially 
in  a  child.  Such  a  case  occurred  in  a  child  four  years  oM  under  the 
care  of  Dr.  Chfudle,  and  another  is  reported  by  Prof.  Clifford  Allhutt  in 
a  child  a;.^ed  eleven  months,     [Fide  art,  "Acute  Poliomyelitis,"  p.  180,] 

((/)  From  syringomyelia  and  central  gliomatosis  it  may  be  impossible 
to  distinguish  the  later  results  of  ha?matomyelia ;  one  point  brought 
forward  by  Romak  may  be  mentioned,  namely,  that  in  gliomatosis  the 
atrophy  and  the  dissociated  sensation  occur  in  the  same  limb,  whereas  in 
hemorrhage  the  limb  on  the  op|K)sitc  side  to  the  atrophy  is  atTectcd  with 
regard  to  sensation.  No  proof  of  the  alx)ve  statement  is  given,  the 
explanation  is  nut  obvious,  and  it  needs  further  confirmation. 

Treatment  consists  in  absolute  rest,  the  patient  being  placed  in  the 
prone  position,  with  the  application  of  an  ice-bng  over  the  seat  of  the 
hemorrhage.  The  bowels  should  be  freely  open,  and  the  retention  of 
urine  relieved  by  the  use  of  the  catheter.     Ergot  should  be  given  by  the 
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mouth  or  siibcutaneously.  Later  the  treatment  resolves  itself  into  that 
of  the  bronchitis  and  pneumonia,  and  the  prevention  of  cystitis  and  bed- 
sores. The  after  treatment  consists  in  the  application  of  electricity  and 
massage  to  the  affected  muscles. 

Frkd.  E.  Batten. 
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LIMITED  DISEASES   OF   SPINAL   CORD 
I.  SCLEROSES 

DISSEMINATE  SCLEROSIS* 

Stn.  : — MiUtiple  sderoais,  Insular  sderoaU,  Sd&roae  en  plaques  dissiminiei, 
Herdsklerose,  MuUUocular  sderosis,  Polyiwaic  aderosia. 

Disseminate  sclerosis  is  a  disease  of  the  brain,  spinal  cord,  and,  it  maj 
be,  peripheral  nerves ;  characterised  by  areas  of  sclerosis  of  varying  sizes, 
distinbuted  at  random,  and  destroying  and  replacing  the  nerve  elements. 

The  first  record  we  have  of  this  curious  disease  is  in  the  drawings  by 
Cruvellhier  in  his  Anatomie  PcUhologigue,  published  between  1835  and 
1842.  The  condition  is  depicted  aa  it  was  seen  in  the  pons  medulla 
and  spinal  cord  in  four  patients,  and  was  called  "  gray  degeneration." 
Carswell's  lUustrationa  of  tlie  Elementary  Forms  of  Disease,  published  in 
1838,  also  contains  pictorial  representations  of  the  morbid  appearances. 

The  first  clinical  study  of  the  disease  was  made  by  Frerichs  in  1849, 
and  some  of  his  cases  were  subsequently  examined  after  death  by  Valen- 
tiner,  in  1856.  It  was  not  until  six  years  after  this  that  the  condition 
was  made  the  subject  of  careful  study  at  the  SalpStri6re,  when  Charcot, 
working  xmder  Vulpian,  took  the  chief  part  in  the  investigations,  and,  in 
1866,  published  a  lecture  on  the  subject  which  led  to  the  disease  becom- 
ing widely  known.  This  production  of  the  great  French  neurologist  still 
remains  a  faithful  picture  of  the  classical  type  of  the  clinical  manifesta- 
tions of  the  disease;  although  we  have  since  learnt  that  other  types, 
equally  characteristic  but  differing  widely  from  that  originally  described, 
may  be  constructed. 

In  the  interval  which  elapsed  between  the  appearance  of  the  publica- 
tions of  Frerichs  and  Valentiner  on  the  one  hand,  and  that  of  Charcot  on 
the  other,  Turck  studied  the  disease  in  its  physiological  bearings,  while 
Rokitansky  and  Rindfleisch  did  much  to  advance  the  study  of  its 
morbid  anatomy ;  so  Baerwinkel,  too,  pointed  out  that  the  tremor  was 
evoked  on  voluntary  movement  only. 

After  Charcot's  publication,  Leo  and  others  studied  the  disease  in 

1  It  would  be  better  to  use  the  name  Insular  BcleroalB ;  lor,  even  docked  of  a  syllable, 
Diuemiaate  JeltfrvB^  isttoo^Utfigj— Ed.  . 


Germany;  but  it  was  uot  until  187.'^  Uiat  auy  attention  was  given  to  the 
subject  in  this  country,  when  Dr.  Moxon  ret'oriied  a  case.  Two  years 
Ifttvr  the  saiuu  observer  published  a  paper  dealing  with  eight  cases  (20). 

Causation. — The  cause  of  (iissemiuate  sclerosis  is  still  uhrouded  in 
great  obscurity,  but  much  valuable  infurmatiou  bearing  on  the  subject 
hftS  accumulated  during  rcceut  ycanj. 

liervdity, — It  has  only  happened  ext^eptionally  that  any  direct  heredi- 
tirj*  cunnection  has  been  traced,  or  that  more  than  one  member  of  the 
saiQO  family  has  been  affected.  A  case  iu  poiut  has  been  recorded  by 
Leuch,  in  which  a  mother,  the  subject  of  disseniiuate  sL-lerosis  when 
pcegnaut,  bore  a  child  which  remained  quite  well  until  the  ajj^e  of  tjeven 
years,  when  the  symptoms  of  disseminate  sclerosis  were  noted;  the 
child  eventually  died  of  this  disease. 

A  still  mora  striking  instance  of  hereditary  transmission  has  been 
recordeil  by  Eichhorst,  in  which  a  mother  and  her  sou,  ancd  eight  ycara, 
were  both  the  subjects  of  this  disease ;  the  author  was  aUe  in  both  cases 
to  verify  his  diagnosis  by  nwcropsy. 

It  morw  cumnionty  happens  that  an  indirect  neuropathic  inheritance 
be  ectnblished  in  the  way  of  some  other  chruriic  disease  of  the 
Bervous  system ;  such  us  paralysis  of  some  kind,  epilepsy,  or  insanity. 

^ige. — Most  cominouly  the  symptoms  Ifcuoine  manifest  in  early  adult 
life.  Marie,  who  regards  this  as  im]»ortant  in  diaffiiosis,  states  that  most 
cases  occur  between  the  ages  of  twenty  and  thirty.  That  the  diswise  may 
oecur  in  childhood  seems  proved,  though  StvtirapcU  doubts  the  genuine- 
Desa  of  most  of  such  recorded  cases.  Meyer  collected  ninotetMi  ciisea  in 
1S.H7,  Totzke  collected  thirty-four,  and  accortliug  toPritcliard  mure  than 
fiftj*  cases  have  been  ref>orted.  Of  thirty-one  of  Totzke'a  cases,  iu  two 
the  symptoms  appear  to  have  been  present  at  birtb  :  U«ss  stjited  indeed 
that  the  disease  might  affect  children  at  the  breast.  In  nineteen  of 
Tatzke's  cases  the  symptoms  were  oliscrved  beforo  the  age  of  six  years, 
and  in  twelve  between  the  ages  of  six  and  fourteen  years.  As  the 
clinical  course  of  the  disease  is,  as  a  rule,  protractedf  it  is  not  surprising 
that  the  opportunities  of  necropsy  in  children  have  been  few.  The 
Ihrep  cases  with  necropsies  recorded  by  Zenker,  WcbHle,  and  I'olliUt, 
iind  regarded  by  earlier  writera  as  proving  that  disseminate  s^derosis 
ooi'-ura  in  children,  were  not  instances  of  this  disease  at  all.  Its 
occurrence  in  childhood  has,  however,  been  established  by  com|K'tcnt 
observers;  moreover,  cases  have  been  met  with  in  adults  where  it  has 
bwn  iMMsible  to  trace  the  origin  of  the  disease  to  chi]dh(i(«l.  The  fa<^t 
that  the  affection  may  be  met  with  in  quite  young  Uibies  naturally 
«u;:ji»pi(ts  the  possibility  of  a  c(mKenital  factor  iu  its  etiology.  *  >f  this  we 
have  Qo  other  evidence  except  that  supplied  by  the  morbid  ap[iearance» 
DPt  with,  which  have  been  iLkeiu^d  by  some  observers  to  the  gliornatosia 
found  in  ca.sea  of  ayringomyelia.  aud  which  have  accordingly  suggested 
that  the  starting-point  of  the  morbid  process  is  some  congenital  imiwrfeo- 
tinn  in  the  development  of  the  neuroglial  tissue.  Two  cases  alluded  to 
by  StrUmpell,  in  which  disseminate  sclerosis  was  accompauied  by  central 
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gliosis  ami  liytlnnnvfilia,  arc  verj'  stij^stivp  in  this  coniipctinii.  The 
association  may  have  bt-eu  a  poiiiciilenee,  Imt  StrUinpell  asks  with  much 
reason  wliftlipr  such  cases  may  not  be  an  indication  that  disseminate 
sclerosis  is  a  Jisoase  of  einJuKOiioiis  ori-n'in  analogous  to  syrinyoniyelia, 
Fried  re  ioirs  disease,  or  a  multiple  ^iit^sia  ilepeudiug  uu  certain  aiioiiLalies 
of  devf  lopment  CQmi>anible  to  multiple  neuromas,  filinjinas.  Hpumas.  and 
thi>  like.  Such  a  vickv  would  not  exclude  the  possibility  of  otht*r  factors, 
such  as  infections,  intoxications,  traumatisms,  and  so  on»  inter vening  as 
occasional  or  additional  eausca. 

It  is  rare  for  the  disease  to  manifest  itself  for  the  first  time  aftor  the 
age  of  forty  or  forty-live;  though' an  instance  of  its  oucurroneu  at  tlie 
age  of  sixty  is  on  record. 

Ssx. — The  affection  is  met  iivith  as  frequently  in  the  one  sex  as  in  the 
other;  the  statistics  of  srnne  authors  sn^'gt-st  a  prepnndcranee  in  feinali*s, 
of  others  a  pvcponfierauce  in  males.  Notably  is  the  former  the  case  in 
thirty-four  instances  collcct*'d  by  Charcot,  in  whiuli  twenty-four  females 
were  affected  and  only  nine  males.  Rosa,  a>;ain,  was  of  opinion  that  jiirla 
are  uioro  frequently  affected  tban  bays.  The  reverse,  however,  obtains 
in  twenty-nine  cases  recordoil  by  Ulunireich  and  Jaeoby,  twenty-three  of 
which  were  male  and  six  female;  while  of  fifty-eiirht  cases  collected  hy 
Probst,  thirty-four  were  men  and  tweuty-four  women.  So.  too.  in  the 
statistics  of  Marie.  Ki-afft-Eliing,  and  Redlich,  more  men  were  affected 
than  women. 

Oeaipotioii. — Oppenheim  has  insistpil  on  the  importance  of  ascertnin- 
ing  the  patient's  occupation  in  all  c.ises  of  disseminate  sclerosis ;  and  has 
brought  forward  evidoiico  to  show  that  persons  engaged  in  certain  trades 
are  liable  to  become  the  subjeets  of  this  disease.  In  all  sneh  cflsca  some 
toxic  a^nt  is  held  responsible,  notably  prolonged  impregnation  with 
some  metallic  p(»i.*ion. 

hitorirtttitms. — As  t  have  said,  attention  has  been  called  to  the  im- 
portance of  various  forms  of  intoxication  by  (_>ppenheim,  who  found  such 
causes  operative  in  eleven  out  of  twenty-eight  cases  in  which  the  history 
waa  carefully  intpiired  into,  In  most  of  tlie  cases  lead  was  the  poison; 
but  in  sonte  copper,  zinc,  and  other  poisons  wei-e  oj)era(ivo,  On  the 
other  hand,  the  clinical  jiicture  of  disseminate  sclerosis  ni.M.y  lie  present 
durintr  life  but  the  characteristie  lesions  wanting  on  auto|wy  ;  this  was 
the  case  in  a  patient  of  Oppenheini's,  who  snITered  repeatedly  from  le.id 
IMjisouinj;.  and  in  whom  combined  system  degeneration  was  found  after 
death.  Important  as  may  be  the  immediate  or  remote  inHuence  of  such 
toxic  agents  in  certain  cases,  yet  when  we  consider  how  many  people, 
notably  young  ladies  whose  stx-ial  surroundings  are  su«-li  as  to  exclude 
the  i>ossibility  of  their  being  exposed  to  any  of  those  baneful  intJneneos. 
and  who  nevertheless  becumo  the  subjects  of  disseminate  sclerosis,  we  are 
forced  to  the  conclusion  that  there  nmat  be  some  more  general  etiological 
factor  about  which  at  present  we  know  but  little.  Alcohol  is  another 
toxic  agent  which  has  been  supposed  to  account  for  the  occurrence  of 
aome  cases. 


iHj'rrtioun  diseases. — Closely  alHe<i  to  the  cases  Just  considered  arp 
those  which  occur  after  one  or  other  of  the  infectious  fevers.  Charcot 
tetvrs  to  casBH  iii  n'hicb  the  clinical  monifcstatious  of  disseminate  sclerosis 
were  first  observed  duriun  convalescence  from  enteric  fever,  eliolera,  and 
variola.  Kaliler  and  others  have  repirded  st-arlet  fever  as  especially  apt 
to  l>e  attt'uded  with  thiK  result;  and  Marie  found  that  enteric  fever  pre- 
ceded the  manifestatiou  of  syinpuirns  of  dlssen\inate  si-'Ierosis  in  eleven 
cnit  of  twenty-five  cases  iu  which  there  had  been  an  antecedent  hislwy 
of  infectious  diseases.  Besides  the  conditions  already  noted,  many  other 
diseaseft  have,  more  rarely,  been  the  preeursors  of  this  affection— notably 
malaria,  influenza,  pneumonia,  ine-asles,  diplitheria,  whooping-pougb,  ery- 
sipelas, and  dysenUtry.  With  regard  U)  malaria  nuieli  cautiun  is  needed, 
for  what  has  been  described  iu  this  couuectiou  by  some  observers  as 
disseminate  sclerosis  is  oi)en  to  serious  i|u«stion.  The  nervous  affeetion 
is  said  to  occur  under  three  conditions:  temporarily  iu  severe  attacks 
of  malarial  fever;  of  variable  duration  after  the  fever;  or  suddenly 
with  fevor  as  acute  attacks  of  malaria:  the  characteristic  of  all  these 
conditions,  iu  marked  contrast  to  true  disseminate  sclerosis,  being  their 
tendency  to  result  iu  recovery,  ('ases  of  the  kind  have  been  reconled 
by  Torti  and  Angelini,  HastianelH,  Cantellis  and  lioitiet,  and  Salebert; 
and  the  two  first-named  have  regarded  the  symptvnns  jis  the  result  of  an 
intoxication  of  the  ncrvc-contrcs.  That  their  explanation  is  the  con-ect 
one  is  highly  probable,  and  that  many  of  the  syiuptuins  produced  by  this 
intoxication  resemble  tliose  of  disseminatu  sclerosis  seems  uo  less  clear; 
but  that  tiiese  manifestations  indicate  the  existence  of  the  disease  itself 
is  an  assumption  which  has  no  justification. 

Caution  is  also  needed  in  ascribing  disseminate  sclerosis  to  infiuenza, 
for.  with  influenza  as  prevalent  as  it  has  been  of  late  years,  it  is  nut  stir* 
prising  that  the  association  of  the  two  diseases  should  have  been  met 
with  in  a  few  instances.  The  true  explanation  of  tlieir  association  may, 
however,  be  that  disseminate  sclerosis,  iireviously  ]irpsent  in  slight  degree 
and  uure>cognised.  may  become  much  more  evident  in  the  debilitated 
state  following  in[lucuz%  aud  the  disease  may  then  make  much  more 
rapid  progress. 

Probst  found  joint  rheumatism  an  antecedent  in  five  out  of  fifty- 
eight  rases,  and  iu  one  case  of  disseminate  sclerosis  the  patient  bec^ne 
much  worse  after  an  attack  of  rheumatism ;  as  did  another  after  an 
attack  of  pneumonia. 

StrUmjif  U  does  not  regard  the  infectious  hypothesis  as  admissible, 
for  iu  the  last  twenty-four  eases  of  disseminate  sclerosis  that  he  lias 
wen  he  has  not  been  able  to  establish  any  such  eunuectiun.  Krafft^ 
Ebing  could  only  establish  a  relationship  of  the  kind  in  six  cases  out  of 
fifty-three. 

Moncorvo  more  especially  has  attempted  to  prove  an  etiological  con- 
nection between  syphilis  and  disseminate  sclerosis;  itficliailnw  and 
Jacobsohn  also  regard  syphilis  as  a  citiuse. 

Pretjnancjf, — Sir  William  Gowers  has  met  with  cases  in  which  the 
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disease  b^jfan  during  pregnancy,  reinajued  stationary  until  the  next 
p  refill  ail  c\',  a.:ul  thoti  Ix'iMine  profjressive.  Preiitiancy  cand  partnrition 
certainly  liavp  a  deleteriniis  effect  in  cases  of  disseminate  sclerdsis,  and 
are  responsible  for  relapses  or  more  rapid  progress  of  the  disease. 

Antecedent  affections  of  the  nervous  si/gfent.^-Wticn  symptoms  of  dis- 
seminata sclerosis  have  been  related  to  any  preceding  affection  of  the 
nervous  systi'm,  they  have  usually  developed  gradually  a  year  or  mure 
after  the  manifestations  of  the  antecedent  disease  have  disappeared.  In 
some  instances  certain  phenomena  persist  which  are  attributable  to  the 
primary  disease,  but  these  may  be  stationary.  Some  form  of  myelitis, 
either  primary  or  following  an  injury,  lias  been  most  commonly  met  with 
in  tills  association.  According  to  Leyden,  cases  may  begin  like  aw  acute 
myelitis  and  go  on  to  sclerosis.  "Disseminate  sclerosis  may  bo  found  after 
death  in  eases  in  which,  many  yeara  before,  some  acute  illness  had  been 
followed  by  (iisseminate  myelitis. 

T7'aiima. — .Apart  from  any  indirect  influence,  through  the  production 
of  myelitis,  trauina appears  to  play  some  part  in  producing  the  disease; 
but  whether  a  fall  or  blow  is  alone  capable  of  generating  such  a  process, 
or  whether  it  is  only  the  means  of  lighting  into  activity  s<inie  dormant 
pre-existing  morbid  condition,  eongeiiilal  or  otherwise,  must  remain  for 
future  research  to  determine.  Mendel  has  more  especially  insisted  that 
the  disease  may  be  caused  by  injury;  and  lUnmreich  and  Jacoby  estab- 
lisbed  a  history  of  injury  in  eleven  of  their  twenty-nine  cases;  but  in 
only  live  of  these  was  the  conneotion  sufticieutly  close  to  be  of  value. 

Cold. — Exposure  to  cold  or  chill  has  preceded  the  occurrence  of  a 
good  many  oases;  thus,  in  a  rase  observed  by  Raerwinkpl,  the  patient 
fell  into  water  .ind  allowed  his  rlorhes  to  <ir)'  on  him ;  three  days  later 
symptoma  of  disseminate  sclerosis  showed  themselves,  tsome  reserve  is 
needed  in  aci"e[iting  such  cases — as  careful  inquiry  will  sometimes  elicit 
evidence  that  the  disease  was  in  existence  prior  to  the  wetting  or  ex- 
posure ;  though  the  symptoms  had  not  been  sufficient  to  arrest  the 
patient's  attention.  In  no  fewer  than  forty  out  of  his  fifty-three  cases, 
however,  was  Krafft^Iibing  able  to  obtain  a  history  of  severe  chill  as  ttn 
antecedent ;  and  Trobst  concludes  that  cliill  is  the  most  coimnon  cause. 

Fiitiijtte. — What  hjis  just  been  said  with  regard  to  wet  ami  cold 
applies  equally  to  fatigue;  the  proUibililies  being  that  where  over- 
exertion has  appeared  responsil>le  for  the  disease,  the  true  explanation 
was.  that  the  fatigue  merely  aeeentiiated  or  evoked  phenomena  ptevi- 
onsly  existing,  though  more  or  less  dormant 

Emotion. — It  is  difficult  to  see  hi)w  emotional  influences  can  play  any 
part  in  the  geueration  of  an  atfecliou  like  disseminate  sclerosis,  in  which 
such  pronounced  structural  alterations  occur  in  the  lu^rvous  system  ; 
nevertheless,  the  association  occurs;  as  in  a  case  of  Suckling's,  recorded 
by  Jordan,  in  which  the  symptoms  of  dissemiTiato  sclerosis  appeai-ed 
suddenly  a  few  days  after  a  severe  raentiil  shock.  It  is  probable  that 
the  explanatiou  suggested  for  the  eases  following  chill,  fatigue,  or  injury, 
is  equally  true  in  the  class  of  cases  now  under  consideration ;  and 
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certainly  any  of  these  factors  seem  adequate  to  determine  relapses,  or  to 
a(*jcelt*rate  th«*  inorbiti  cnndition  ottjprwise  oripinated. 

SymptooB. — Three  types  of  the  disease  are  commonly  described,  a 
^rebro-spinal,  cerebral,  and  spinaJ;  according  as  tbc  mui-bld  prucesa 
affects  both  ur  one  or  otiier  of  these  paits.  In  the  uiajurlty  of  instances, 
however,  so  far  as  the  central  nervous  system  la  concerned,  the  disease  is 
genpral ;  and,  wliile  the  earlier  nianifpstations  ma}'  beef  cerebral  or  spinal 
oriifin,  unniistakai>te  evidence  of  alfrotion  of  both  of  these  parts  ftp])ears 
sooner  or  later.  This  does  not  mean  that  in  one  class  of  cases  the  cerebral 
sytuptoms  may  not  preponderate,  or  that  in  another  the  spinal  symptoms 
niay  not  be  in  the  ascendency  ;  what  I  wish  to  insist  un  is  that  tlie  itisease, 
18  a  rule,  affects  the  whole  of  the  central  nervous  system ;  and  that  any 
attempt  to  distinguish  a  cerebral  from  a  spinal  type  nn  the  ground  that 
one  or  other  part  of  the  nervous  system  is  afifeoted  to  the  exchision  of  the 
other,  is  as  a  rule  unwarranted.  It  is  exceedingly  rare  for  the  disease  to 
be  limited  to  the  brain ;  and  even  older  writers,  such  as  Koss.  admitted 
that,  though  psychical  disturbances  predominate  in  the  cerebral  form,  the 
course  of  the  disease  does  not  otherwise  differ  materially  from  the  cerebro* 
spinal  variety.  In  some  cases  the  disease,  throngho\it  its  clinical  course, 
manifests  itself  by  spinal  symptoms  only — there  being  an  absotjco  of 
cerebral  symptoms,  such  as  psychical  disturbanccs,apoplectiform  attacks, 
vertigo,  nystagmus,  and  intention  tremor;  but  we  are  now  fully 
•live  to  the  fact  that  sclerotic  patches  may  be  met  with  on  necropsy 
scattered  throughout  the  whole  extent  of  the  cerebro-ftpinal  axis,  and 
yet  tJieir  distribution  may  have  been  such  as  to  give  rise  to  the 
inical  phenomena  of  a  spinal  disease  only.  Exceptionally,  the  patches 
sclerosis  have  been  found  Umitod  to  the  spinal  cord;  in  this  respect, 
however,  we  can  rely  only  on  the  more  recent  obaervaliuns  ;  for,  with 
Duch  less  perfect  methods  of  investigating  the  morbid  changes  in  the 
nervous  system  than  those  now  in  vogue,  areas  of  sclerosis,  possibly  ill 
defined,  might  easily  have  escaped  detection  formerly  which  would  now 
almost  certainly  be  recognised  by  a  skilled  observer.  So,  too,  the  length 
of  lime  during  which  the  (tatient  manifesled  the  disease  before  death  is 
toother  important  consideration  in  tliis  respect;  for  it  is  eonceivuble 
that  a  disease,  the  conrse  of  which  is  ordinarily  very  preitracU'd,  uiight 
result  in  death  before  the  morbid  process  biul  bad  time  to  make  iucur- 
sioD3  from  ita  original  site  into  other  parts.  It  appears  best  tlien  to 
regard  disseminate  sclerosis  as  a  disease  which  affects  the  whole  central 
nerve  axis,  in  unequal  degree,  it  may  be,  in  different  parts,  or  earlier  in 
some  parts  than  in  others ;  not  fis  an  aETcctiou  in  which  any  hard  and 
fast  line  can  be  drawn  between  a  form  limited  to  the  brain  and  one 
limited  to  the  spinal  cord. 

The  degree  in  which  nerve-roots  and  peripheral  nerves,  both  cranial 
and  spinal,  are  involved  varies  greatly  in  different  cases;  but  tliere  is 
unqne-stionable  evidence  of  their  implication  irrespective  of  affection  of 
their  nucli-i  of  origin. 

Far  more  important  than  any  division  of  the  disease  into  the  three 


tlut  httre  just  been  discussed  is  the  recoguitiuu  that  iU  t-liuical 
iifc,*l;itii>tis  may  differ  widely  from  thost!  t'DJimiouly  rrgarded  as 
Ipristtio  ;  ill  aborrant  cases  few  if  any  of  the  c'lassiiMl  syinptoiiis  by 
10  disease  first  came  to  be  rec;ogaised  may  be  pivsent.  Dr. 
U  who  has  made  this  disease  the  subject  of  long  and  careful  study, 
and  who  has  duno  much  to  ulucidutu  mauy  uf  thL>  iutricat«  problems 
ctiuiKH'trd  with  its  clinic;U  manifestations,  liaa  insisted  on  the  extreme 
iniiHtrtam-o  of  rwoiriiising  tliut  sucli  irregular  instani'es  of  the  affection 
ocour ;  alUnt  most  muderii  olwervei's  are  agreed  that  fruni  tho  cases 
formerly  iTip^r^'t^d  as  aberrajit,  another  type  of  the  disease  may  be  coa- 
strurtiul  to  whirh  cases  may  be  refeiTed  as  i-ommuuly  and  as  definitely 
as  tho  former  kind  of  casrs  may  be  referred  to  the  chissit-al  types.  The 
ini|H>rtanei*  of  this  observation  is  accentuated  by  the  faet  that  many  of 
the  maiiifeslalions  of  the  new  tyjic,  to  which  attention  is  now  being 
oUIe^U  are  ouly  to  be  distinguished  from  hysteria  with  great  difficulty. 
The  gra\  ily  of  an  error  of  diagnosis,  whifh  would  sid>j*';;t  a  jjationt  with 
eo  ai'riona  a  fm-m  of  organic  disease  to  the  rigid  system  of  diseipline  ao 
necessary  in  the  treatment  of  hysteria,  is  too  obvious  to  make  it  neoessary 
for  uie  to  ilwel!  on  this  subject  at  greater  lengtli. 

After  what  has  already  Iwen  said,  1  make  jio  apology  for  departing 
from  the  usual  custom  of  describing  first  the  clinical  pictures  of  dis- 
BWniiiate  si-lerosis,  as  they  are  to  he  found  in  the  classie-al  writings  of 
Chnii'ot  ftM<l  others.  We  ai*  all  impressed  strongly  enough  with  these 
pictures,  which  most  of  us  have  learnt  to  recognise  and  interpret  aright. 
What  appears  to  be  wanted  at  the  present  time  is  a  recognition  of  the 
multiformity  and  frequent  latency  of  the  disease.  It  must  not  be  sup- 
posoi),  however,  that  the  aberrant  eases  escaped  the  observation  of 
rimn^ot  and  others  of  the  older  writers  on  this  subject;  for,  siuce  the 
discovery  of  the  anatomical  lesions  of  disseminate  sclentsis,  by  Pitres  in 
1877,  in  t\X'o  cases  otberwiae  diagnosed  during  life,  ancli  anomalous  cases 
( '•  formes  f rustes  *' )  have  been  recognised ;  yet  it  is  only  within  recent 
years  that  the  frequency  of  their  occurrence  has  been  a]>preciatcd. 

As  has  already  lM»eu  said,  such  cases  are  too  commonly  regarded  as 
"  hysterical '' ;  and  such  an  error  of  diagnosis  may  be  perpctnatPil  for 
years.  Women  are  more  fi-eqnently  affoetcd  than  men,  though  cages  of 
the  kind  oci-nr  in  the  latter  sex  also.  Itcoinmonly  happens  that  the  first 
manifeataliods  t>ceur  after  some  mental  or  physical  shock.  These  may  be 
but  Utile  observed  at  first ;  a  peculiarity  in  the  behaviour  of  the  patient 
is  readily  :iscribed  t^j  hysteria:  for  instance,  there  may  be  temporary 
aphonia  5  or  sight  might  l>e  impared  or  lost  for  a  time,  and  then  re- 
covered—  a  not  nnrommon  mode  of  onset  In  these  cases.  Or  it  may  be 
that  a  patch  iif  numbness  is  noticed  somewhere,  perlmps  ao  slight  and  ao 
fleeting  that  it  is  only  recalled  to  the  patient's  memory  on  close  inquiry 
into  the  earliest  manifestations  of  the  disease.  More  rarely,  svibjective 
Bensations  of  "  deadness,"  "  coldness,"  or  "pins  and  needles"  are  first 
oomplained  of.  But  perhaps  the  most  common  phenonieuou  noted  in  the 
LIftrly  stages  is  loss  of  power  in  cue  or  more  limbs,  usually  evanescent; 
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less  frsqnently  the  earliest  manifestations  consist  rather  iu  uver-action, 
:uni  tiiua  convulsions  may  occur. 

However  this  may  bo,  the  all-important  fact  to  lie  bonie  in  niitid  in 
this  type  of  the  disease  is  that  such  initial  symptoms  may  entirely  pass 
off,  to  return  with  like  abruptness  at  some  subsMpient  period;  or  n^ain^ 
without  entirely  clearing  up,  they  may  *hniinish  and  remain  in  abeyance, 
it  may  be  for  years.  It  is  no  uncommon  experience  to  hear  that  a  patient 
preseuting  one  or  other  of  the  above  symptoms  has  quite  recovered  ;  but 
a  few  careful  questions  concerning  the  previous  symptoms  will  elicit 
erideuec  that  the  disease,  supposed  to  be  cured,  is  only  temporarily 
dormant.  Vou  hear  that  the  piitient,  as  a  rule,  walks  quite  well;  but 
that  when  she  gets  rather  tired  she  limps  a  little ;  or  there  is  occasional 
double  vision ;  or  sight  is  not  quite  good  at  limes,  or  the  jjatient  is 
sometimes  rather  hysterical  iu  manner.  Such  symptoms  are  of  ^rave 
import;  and,  to  the  experienced,  indicate  with  eertainty  that  thpre  is 
but  a  teniiMjrary  lull,  and  that  at  some  future  time,  near  or  remote,  the 
disease  wUl  once  more  assert  itaelf  with  fre.sh  vigour. 

The  physirian  who  takes  a  grave  view  of  sm-h  cases  at  the  onset  is 
for  a  time,  for  years  it  may  be,  regarded  as  haviuf;  made  a  misluke  in 
dia(j:nosis ;  xvhile  those  who  regard  the  rase  as  purely  "  functional"  or 
"  hysterical '■' are  lauded  for  their  acumen.  Kut  those  experienced  in 
sneh  CAses  can  afford  to  allow  others  whose  views  differ  from  theirs 
to  have  this  brief  period  of  triumph;  for  they  know  only  too  well,  un- 
fortuual4.'ly  for  the  patient,  that  the  time  must  come  when  the  truth  of 
their  original  opuiion  will  become  only  tou  painfully  evitleut.  .\fter 
in  absejiee,  iwrhaps  even  for  yeai-s,  symptoms  return,  without  olivious 
cause,  during  pregnancy  or  after  parturition;  under  some  debilitjiting 
influence,  as  of  an  acute  illness  of  some  kind;  on  some  injury,  expos- 
ure to  cold,  privation,  or  mental  or  physical  shock.  The  original  symp- 
toms may  return  with  greater  intensity,  or  new  symptoms  may  manifest 
tbejnselves.  I'aretic  weakness  may  return  iu  a  limb  previously  thus 
affected;  or  may  disable  some  other  limb,  alone  or  in  cunjuuction  with 
that  first  attacked. 

Again  the  symptoms  may  clear  up,  partially  or  almost  entirely,  to 
return  once  more  at  souie  subsequent  period ;  or  they  may  remain  and 
continue  to  progress.  But  even  when  the  symptoms  thus  persist,  and 
even  progress,  this  remarkable  periodicity  of  the  disease  still  manifests 
itaelf  from  time  to  time ;  transient  improvements  recur  for  a  while,  and 
false  hopes  are  awakened. 

Once  fully  established,  the  disease  progresses  with  unerring  cer- 
tainty to  death;  though  this  may  be  long  postponed,  and  there  may 
be  toany  periods  of  remission  before  the  end  is  reached.  Yet  even  at 
advanced  stage  of  the  disease  many  of  the  classical  symptoms  of 
linate  sclerosis  are  wanting:  and,  iu  their  absence,  the  incxperi- 
fttced,  while  no  longer  doubting  the  organic  nature  of  the  disease,  find 
it  difiicult  to  reconcile  the  picture  before  them  with  that  of  classical 
disseminate  sclerosis,  and  with  their  own  experience  of  classical  cases. 
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On  the  other  hand,  such  a  patieut  may  bo  quite  bedridden  with  com- 
plete paraplegia,  with  or  without  spasticity  and  conlraL'turn ;  aud  the 
upper  limbs,  and  V:ven  th*>  np<'k  imiRclea,  may  share  in  the  lossuf  puwer. 
tJrmipB  of  tlie  aifer-ted  muscles  may  wast*.  In  arpas  of  nundiness  there 
may  bo  blunting  of  sensibility.  Any  movement  nay  induce  a  sPiisa- 
ikm  of  giddiness.  Si^lit  may  be  oxtremoly  impaired,  with  or  without 
evideuce  of  a  form  of  optir  ner\'e  atrophy  U*  ha  su\)SPfiuently  described 
as  charactpristir.  of  this  disease.  Tlie  tendon  reflexes  may  be  exag- 
gerated, and  there  may  be  ankle  clonus ;  more  rarely  the  knee-jerks  are 
abolished.  The  power  over  the  sphincters  may  \}e.  impaired  or  com- 
pletely lost.  Snch  a  patient  may  remain  perfectly  clear  in  intellect,  but 
at  Limes  emotional ;  or,  ou  the  other  hand,  he  may  pass  iuto  dementia 
and  fatuity. 

As  advanred  a  stage  of  tlie  disea."(e  aa  thi.s  may  be  reat-hed,  and  even 
death  may  supervene,  witliout  nystagmus,  intention  treninr,  or  a  scan- 
ning utterance — features  so  prominent  in  the  classical  disease. 

So  varied  are  the  clinical  nianifestations  of  disseminate  sclerosis  that 
indeed  many  types  of  iIili  disease  lui^^dit  be  constructed  in  addition  to  the 
three  mentioned  at  the  outset  of  this  article,  and  that  which  up  t«  this 
point  has  euKaijod  our  attention.  A  brief  allusion  will  be  ma*ie  to  one 
or  two  of  these  after  wl'  have  considered  the  classical  types. 

The  disease,  as  portrayed  by  Charcot  and  most  subsequent  authors, 
is  a  well-nmrked  and  distinctive  one,  not  easily  confounded  with  that  1>f 
any  other  afFeetion ;  and  even  at  the  pi-esent  time,  to  the  ]najority  of 
medical  men,  the  mental  picture  which  is  at  once  called  up  by  the 
name  is  one  diffcrin(?  widely  from  that  which  has  just  been  described. 
Until  within  recent  years  the  must  common  group  of  symptoms  has  been 
conceived  as  follows ; — The  patient  slowly  falls  intt)  a  spa.stic  paraplegia 
with  exiiggerated  knee-jerks,  and,  it  may  be,  atikle  clonus.  Xo  real  motor 
weakness  of  the  arms  occurs,  but  on  any  attempts  at  movement  a  curious 
intention  tremor  of  an  irregidar,  jerky  cliaracter  is  evoketL  Closely 
allied  to  this  is  the  nystiiKinus;  whi<*h  is  either  spontaneuns  in  char- 
acter or  evoked  only  on  lateral,  on  upward,  or  more  rarely  downward 
displacenipnt  of  the  globes.  Diplopia,  with  paresi.i  of  some  external 
ocular  muscle,  is  among  the  paretic  syuiptoms  recognised  as  of  no  in- 
frequent  oc^currence.  An  integral  jjart  of  this  group  of  symptoms  is  a 
peculiar  defect  of  speech,  described  as  a  scanning  utt^crance.  in  which 
the  pauses  between  words,  and  it  may  be  syllables,  are  increased  with 
undue  accentuation  of  the  latter,  and  a  t'pndency  to  elide  the  ends  of 
words.  Apart  from  the  occutTence  of  para>sthesise,  in  the  form  of  numb- 
ness, coldness,  pins  and  needles,  and  tlie  like,  sensory  defects  arc  rare. 
Amaurotic  defects  of  vision  may  occur;  there  may  lie  tinnitus  aurium,  and 
vertigo  is  common.  Psychical  disturbances  occur  in  which  the  mental 
faculties  become  blunted;  or  there  may  be  a  manner  suggesting  a  state  of 
well-being  quite  out  of  keeping  with  tlie  patient's  ]>hy3icid  condition.  In 
a  small  percentage  of  the  cases  apoplectiform  or  epileptiform  seizures  are 
met  with.     Trophic  disturbances,  muscular  or  cutaneous,  are  among  the 


pmitible  late  manifeatatiuns  of  the  diMtaHe ;  and  the  sphincters  remain 
intat-'t  until  the  same  stage,  when,  in  tlie  event  of  control  being  lost  over 
the  sphincter  of  tho  bla(i<ier,  cystitis  and  pyelitis  result  as  final  coni- 
plicuttons. 

Or  secondly,  the  clinical  nianifostations  throughout  may  be  those  of 
a  spinal  I'urd  alfectiuiij  the  psythieiil  disturbantcH,  vertigo,  apojdcfti- 
foriu  attacks,  uptic  nerve  atrupliy,  uystagiuun,  scauniug  spifoeh,  intention 
Ijeraor,  and  so  on,  being  absent.  Tliere  is  always  some  fonn  of  motor 
disturbance  in  the  legs,  the  amount  of  impairment  of  power  van-ing  ju, 
~iirt>rent  cases.  The  defect  is  usually  of  the  sjiastic.  type,  with  ex- 
rated  knee-jerks,  and  perhaps  ankle  doniis  ;  but  sometimes  there  is 
an  absence  of  spaatitMty,  atul  not  only  may  the  kuee-jevks  not  be  increased, 
but  they  may  V>b  actually  abolisherl  ;  in  the  liitt<?r  case  the  knee-jerks 
commouly  disappear  and  reappear  at  intervals.  There  may  \ie  unsteadi- 
ness, titubatioa  as  in  ccrcliellar  disease,  ur  a<*tiial  ataxy.  Various 
partf«thesi}e  may  be  complained  of;  and  Rometimes  these  are  aceom> 
panied  by  actual  blunting  or  loss  of  fiensihility,  of  variable  distribution. 
There  may  be  some  difficulty  in  passing  wjiter  early  in  the  course  of  such 
rases,  or  there  may  be  some  loss  of  cnntrol  over  one  r)rbnth  sphinfters; 
though  usually  such  ilefects  are  among  the  later  manifestations.  If  the 
morbid  process  invade  and  destroy  the  anterior  horn  cells  of  the  lumbar 
eiilargcnicnt,  groups  of  muscles  may  bcc;oiiic  atrophied.  Trophic  distnrb- 
EiDce3  of  the  skin,  in  the  form  of  bedsores,  belong  to  the  later  stage,  and 
ate  usociated  with  loss  of  control  over  the  sphiucters.  From  the  above 
description  it  will  be  manifest  that  this  type  of  the  lUse.ise  is  efuiily 
confounded  with  primary  lateral  selerosis.  amj'otrojdiit*  Intend  sclernsis, 
fttaiic  paraplegia,  and  talws  dorsalis.  The  points  on  wbieh  we  have  to 
rely  for  diu^iosis  will  be  discusseii  subsequently. 

Then  again  hemiplegia  may  be  the  predominant  symptom,  though 
this  variety  is  not  common,  and  the  hemiplegia  is  iia  a  rule  transitory. 

Tlie  ranrat  form  of  the  disease  is  that  which  simulates  amyotro])hic 
lateral  sclerosis  in  its  clinical  manifestations.  (_'ase.s  of  the  kind  have 
been  recorded  by  Vitvea.  Di^Jerinc,  Skolosulxiw.  aiul  Probst. 

It  can  serve  no  useful  pnrpose  to  multiply  clinical  types  of  this  disease 
nnuecessarily  ;  but  one  other  deserves  brief  notice  owing  to  the  frequency 
of  the  cft.ses.  Here  (ho  symptoms  all  i>oint  to  a  spinal  cord  affection, 
with  the  exception  of  the  peculiar  form  of  optic  atrophy,  which  probably 
affects  chiefly  or  solely  the  temporal  halves  of  the  discs.  Some  such 
r^ses — where  the  knee-jerks  are  absent,  and  shooting  pains,  ataxy  and 
Roioberg's  sign  are  present  without  psychical  disturbance,  scanning 
speech,  nystagmus,  or  intention  tremor — may  be  mistaken  for  cases  of 
tal>es ;  but  there  is  usually  sufficient  evidence  of  loss  of  motor  jMiwer 
withont  muscular  atrophy  to  prevent  this  error. 

Finally,  wc  must  remember  that  cases  often  fall  away  from  the  spinal 
type;  timt.  as  Cliar^-ot  insisted  as  long  ago  as  187(\  paraplegia  may 
lie  an  almost  isolated  symptom,  to  which,  however,  may  be  aildetl  some 
of  the  other  signs  of  the  disease  ;  and  that  it  is  exceptional  not  to  find 


two  or  three  of  the  characteristic  associated  phenomena  in  some  stage 
of  the  lilseaaB. 

It  is  setii-eely  neceiisary,  ur  even  desirable,  to  i:DastructatypE  for  the 
third  or  mixed  form  of  tht;  diitea.st! ;  fur,  as  I  liave  ttaid,  tlu;  diiiease  is 
cerehro-spitial  in  ita  distrih\jtioii,  aiul  sooiilt  or  later  will  pi-esent  symp- 
toms of  a  mixed  character  awordingly. 

Bo  manifold  are  the  phenoinena  of  dissciuinate  sclerosis  tliat  it 
behoves  UH  U)  consider  in  <Ietail  tht!  variuns  symptuuis  that  may  arise; 
and  after  the  <,'eneral  survey  of  the  suhjei^t  wliicli  we  have  already  taken, 
this  may  now  be  done  ^nth  advantage. 

Mofor  diwrdera. — One  of  the  most  ehai-acteristic  features  of  the 
ordinary  form  of  the  disease  is  a  peculiar  irrejfular  jerky  treiuor  which 
only  uct'urs  on  attemjits  at  movement,  aiid  ceases  as  souii  as  the  niustrles 
are  at  rest  again.  Tliirtsymptuiu  wa-s  jjreneut  in  seventy-five  ])er  cent  of 
the  cases  collectt-d  by  Probst.  At  the  beginning  of  the  act  the  tremor 
is,  as  a  rule,  slijiht;  but  it  increases  in  range  until,  when  the  object 
aimed  at  is  all  but  or  actually  attained,  it  reaches  its  height;  at  this 
stage  the  to-and-fro  jerkings  may  bo  of  the  wildest  possible  charaeter. 
The  excursions  are  large  and  are  slowly  rhythniii^al.  If  such  a  patient 
atterajit  to  raise  a  glass  nf  water  to  his  lips  most  of  the  contents  will 
probably  be  spilt  long  ere  tlie  glass  i-eaiOies  its  intended  destination. 
The  tremor  is  not  limited  to  the  nius^'les  aptually  in  action,  but  spreads 
to  neighbouiin^'  ones  ;  so  that  if  the  arm  is  being  moved  tliere  may  be 
not  only  tremor  of  it,  but  also  of  the  heatl  and  upjK.T  part  of  the  trunk. 

Wliile  as  h;is  already  been  said,  these  cx-ics  may  be  under  observation 
for  years  without  any  Irsiuor  bping  det/e<:ted,  no  part  is  exempt  from  it 
on  attempts  at  movement.  It  may  be  seen  in  t)ie  facial  muscles,  in  the 
ocular  muscles  as  nystagmus,  and  laryngoscopic  examination  may  reveal 
similar  tremor  of  the  vocal  cords  on  phonatioii — a  condition  of  things 
which  is  also  evidenced  by  a  tremulousness  of  the  voice.  The  tremor 
of  the  npfk  muscles  causes  oscillation  of  the  head ;  and,  as  this  goes  on 
while  the  head  appears  to  bo  at  rest  when  the  patient  i^  sitting,  this 
seems  to  form  an  exception  to  the  rule  that  the  tremor  only  occurs  on 
movement ;  in  reality  the  neck  muscles  are  not  at  rest,  for  though  the 
patient  is  sitting  still,  the  neck  muscles  are  constantly  iu  a  state  of  action 
as  they  support  the  head  Ju  the  erect  position.  In  such  cases  immedi- 
ately the  jKitient  lies  down  the  tremor  ceases^  to  return,  of  conrse,  on 
any  attempt  to  sit  up. 

In  no  part  of  the  body  is  the  tremor  more  commonly  jiresent  than  in 
the  arms ;  and  a  common  method  emplnywl  for  evoking  it  consists  in 
asking  such  a  patient  to  touch  the  [Kjiut  of  the  nose  with  the  tip  of  the 
index  finger  of  the  extended  limb.  In  slight  cases  the  unsteadiness  may 
only  be  observed  towards  the  completion  of  tlie  act ;  but  in  severe  cases 
it  begins  witli  the  voluntary  movement,  and  becomes  of  wide  range  by 
the  time  the  tip  of  the  nose  is  reached.  The  handwriting  is  altered  in  a 
cbaratrt eristic  manner ;  for  the  first  words  of  a  sentence  may  be  readable, 
while,  oning  to  the  increasiug  unsteadiness  of  the  hand,  the  sentence 
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becomes  more  and  more  UTegible  as  it  procwPfJs.  The  tnink  may  osp-illafce 
when  the  patient  sif^  or  stands,  and  the  respiratory  muscles  may  bo 
aiffoctfHl,  resulting  in  jerky  breathing. 

When  prpsout  in  the  logs  the  li-ciiior  is  evoked  by  standing,  or  when 
the  patient  begins  to  walk ;  but  it  may  also  be  brought  out  if,  when  the 
patient  is  in  the  recumbent  posture,  he  be  made  to  raise  the  leg  off  th6 
bed  to  attempt  to  touch  some  object  held  above  it. 

The  intention  tremor  may  give  rise  to  ataxic  movenients  indis- 
tin^uisbablc  la  themselves  from  those  of  true  ataxy  due  to  sensory 
defect ;  and  the  similarity  is  increased  by  the  fact  that  in  some  r,isos 
the  patient  can  stand  if  supported,  but  falls  if  left  to  himself,  lioth 
conditions  are,  however,  reailily  distinguished  from  true  ataxy  as 
closure  of  the  eyes  does  not  in  any  way  affect  it.  StrUmpcll,  how- 
ever, retjards  the  intention  tremor  as  an  ataxic  disturbance :  and  in  a  Iniy 
with  tumour  of  the  corpom  fjuadrigciuina.  observed  by  Kruns.  there  was 
intention  tremor  of  the  arms  and  ataxy  of  the  legs.  Sn  too  (ioldschoider 
has  observed  cases  in  which  disseminated  patches  of  sclerosis,  especially 
in  the  pons,  caused  acute  ataxy,  which  afterwards  assumed  such  characters 
that  it  Itecajne  impossible  to  distinguish  it  from  intention  tremor.  No 
Ratisf-ictory  explanation  of  the  mode  of  origin  of  the  int,ention  tremor  has 
yet  lx?en  offered.  Charcot's  view  was  that  the  axis-cylinders,  deuuded  of 
their  myelin  sheaths,  offer  tlifferent  decrrees  of  resistance  to  the  passaife 
of  impulses  at  diflferent  points  in  their  course;  so  that  such  impulses  are 
vaxiously  retarded  iu  dilTerent  axis-cylinders,  and,  resuihing  the  muscles 
in  an  irregular  manner,  thus  evuke  irregiUar  contrartinns  cif  them.  This 
explanation  is  supported  by  two  observations  by  Sir  ^ViibamGower8in 
which,  probably  as  a  result  of  pressure  on  the  motor  path,  intention 
tremor  was  present  in  a  case  of  a  tuberculous  growth  in  the  cms;  and  in 
another  case  of  a  similar  growth  iu  the  pons. 

It  cannot  l>e  said  that  the  experiniputal  observations  of  Pasternatzky, 
who  attempted  to  produce  intention  tremor  in  animals  by  lesions  of  the 
motor  tracts,  have  helped  us  to  any  extent  in  this  diflicult  problem.  Erb 
is  of  opinion  that  the  treuior  depends  on  the  precise  position  of  the 
patches  of  sclerosis,  where  it  disturbs  some  mechanii^m  for  the  co-<)rdin.i- 
tiou  of  movement.  Iu  supjinrt  of  this  view  it  has  been  said  that  the 
symptom  is  absent  when  the  sclerosis  is  ]imit:ed  to  the  spinal  cord,  but 
oceurs  when  the  pons  is  affpcted.  .Stephan.  on  the  other  hand,  regards 
the  optic  thalamus  as  the  seat  of  lesion  in  such  eases;  according  to 
Oppenheim.  a  similar  form  of  tremor  is  met  with  in  cases  of  cerebellar 
tumour.  This  I  have  seen;  and,  moreover,  after  ablation  of  the  cere* 
bt'Uuin  in  animals  the  oscillation  of  the  hoail  on  any  atte]n|>ts  at  move- 
ment strikingly  resembles  that  seen  in  disseminate  sclero&is.  Of  all 
the  pt.>3sible  explanations  that  have  l>een  offered  of  the  way  in  which 
the  inteution  tremor  results,  none  apiieara  to  me  so  satisfactory  as  that 
which  supposes  it  to  be  due  txi  a  failure  of  synergic  action  of  muscles  in 
purposive  movements  consequent  on  an  unequal  degree  of  innervation 
both  of  the  muscles  directly  concerned  and  of  their  antagoniats. 
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Apart  from  the  irregular  jerky  movements  on  the  performanctj  of 
voluntary  acts  spontaneous  luoveuients  sumetimua  occur  over  wlurh  the 
patient  has  uo  control ;  such  as  attacks  of  hiccough,  yawning,  hiu^'lting, 
cryintf;  and  the  latter  j>hcuc]meu]i  are,  as  ».  rule,  unattended  by  the 
corrfspouding  einoLioHal  feelings.  Sueb  <'ondition9  may  be  met  with 
early  in  the  courBB  of  the  affection,  and  a  slight  degree  of  this  state  of 
tbiuga  is  not  uncommon.  In  that  lesions  of  the  medulla  and  pons  are  so 
commonly  associated  with  eniuttonal  phenomena,  it  is  probable  that  the 
occurrence  of  such  emotions  in  disseminate  sclerosis  is  consequent  on 
patches  of  sclercjsis  in  these  parts  of  the  central  nerve  axis. 

Riyhtity. — Spasm  of  the  muscles  is  one  of  the  most  frequent  symptoms 
of  the  classical  type  of  multiple  sclerosis.  Though  the  arms  do  not  esca|>e, 
the  legs  are  more  commonly  affected,  and  iu  greater  degree.  Spasm  ia 
the  extensors  pre{>uii derates  at  first;  but  the  flexors  nltiiuately  gain  the 
ascemlency  and  lead  to  permanent  eontrai-ture,  in  which  the  legs  may  be 
80  drawn  up  that  the  heels  .tro  pressed  against  the  nates.  Contracture 
of  this  kind  iu  the  arms  is  rarely  seen.  Kven  before  contracture  voluntary 
movements  are  hampered  by  the  rigidity ;  and  the  latter  increases  with 
movement,  so  that  it  may  ultimately  prevent  the  possibility  of  further 
movements  for  a  time,  i'asaive  movements  produce  the  same  residt,  the 
Btiffuess  increasing  until  it  may  require  a  very  greut  effoi-t  to  overcome 
the  resiatauce  occasioned  by  the  spasm.  In  some  instauces  tlic  spasm  is 
limited  to  a  single  j^roupof  muscles,  aud  the  rigidity  thus  occasioned  may 
pass  on  to  contracture. 

jTeitrfow-jcrA-s.— With  this  condition  of  rigidity  the  tendon-jerks  are  in 
excess  of  the  normal ;  but  it  may  so  happen  that  the  full  effect  of  this 
increased  irritability  is  masked,  or  altogether  prevented,  by  the  spasm 
actually  preventing  tlie  responsive  movement  iu  the  limb  wliich  would 
otherwise  result  from  a  tap  on  the  tendon.  The  increased  activity  of 
the  tendon-jerks  is  nianifesUid  by  an  excessive  jaw-jerk,  amounting  even 
to  clonus;  and  by  excessive  arm-jerks  and  knee-jerka,  with,  it  may  be, 
rectus  clonus  and  ankle  clonus.  On  the  other  hand,  in  a  small  uumber 
of  cases  the  knee-jerks  aie  abolished. 

Motor  parttli/iiis. — Some  motor  weakness  is  common  to  all  the  clinical 
types  of  disseminate  sclerosis;  but  no  symptom  ia  more  variable  aa 
regards  its  mode  of  onset,  the  degree  of  im])airment,  and  its  precise 
behaviour.  These  variations  have  btN'n  sufUciently  insisted  on  when  dis- 
cussing the  type  of  the  disease  soapt,  more  especially  iuits  earlier  stages, 
to  be  mistaken  for  the  manifostalionsof  hysteria.  The  motor  weakness 
mav  or  may  not  be  jisaociated  with  tremor  or  rigidity,  but  in  either  case 
the  wpakness  rarely  amounts  to  considerable  paralysis.  As  a  rule  all 
movements  can  be  executed,  though  feebly,  slowly,  aud  with  diflioulty ; 
and,  as  fatigue  is  soon  induced,  the  first  movements  attempted  are 
always  performed  better  than  sub.'icqiient  cues.  Moreover,  where  there 
is  actual  rigidity,  or  even  a  subjective  feeling  of  it,  fatigue  results  the 
more  readily  in  that  there  is  a  sense  of  resistance,  true  or  supposed,  of 
the  spasm  to  be  overcome.    Though  no  port  is  exempt  from  loss  of 


motor  power,  the  legs  are  moat  commonly  affecteri;  the  arms,  however, 
suffer  almost  as  frequently.  In  aca)i'(iance  with  what  has  been  alreaily 
said  wheu  treatinj^of  iheae  synijit^oms  individually,  such  motor  wcakuess 
la  most  commonly  ;wsociated  with  riyidity  in  the  legs,  and  with  jerky 
tremor  in  the  arms.  The  latter  association  also  occurs  in  the  net^k 
muscles,  when  they  arc  affected,  and  with  the  musiles  of  the  eyes.  It  is 
probable  that  the  peculiar  defect  of  speech  depends  on  the  same  associa- 
tion. We  have  seen  that  no  part  is  exempt  from  motor  weakness;  so 
that,  in  addition  to  the  parts  already  considered,  paresis  or  paralysis  may 
be  met  with  in  other  regious,  more  especially  in  the  territories  dominated 
by  otlier  of  the  cranial  nerves.  llesidcs  ocular  paralysis,  the  motor 
division  of  the  hfth  cranial  nerve  may  be  affected,  resulting  in  difficulty 
of  mastication;  thus  t)ie  facial  muscles  may  be  palsied  as  a  result  of 
a  lesion  interrupting  the  motor  path  at  some  point  on  the  cerebral  side 
of  the  facial  nucleus,  with  the  result  of  isolated  paralysis  of  the  lower 
facial ;  or  involving  the  nucleus  or  emergent  fibres  of  the  nerve,  when 
the  upper  face  is  alfeeted  as  well  as  the  lower,  and  well-marked  degen- 
erative reaction  is  found  in  the  alTccled  muscles. 

Sclerotic  patches  in  the  medulla  may  lead  to  difficulty  of  swallowing 
associated  with  paralysis  of  the  palate,  which  may  be  unilateral  or 
bilateral;  and,  alone  or  in  coujuuctioa  with  stieh  defects,  paralysis  of 
the  rocal  cords  may  exist,  when  the  abduttors  suffer  aloue  or  before  the 
adductors.  The  tongue  may  show  the  panilytic  deviation  due  to  a  lesion 
interrupting  the  motor  path  to  it  at  some  jioint  on  the  cerebral  side  of 
the  hypoglossal  nucleus;  or  the  lesion  may  be  in  the  medulla  aft'ecting  the 
nucleus  or  emergent  fibres  of  the  hypoglossal  nerve,  when  atrophy  on  one 
or  both  sides  of  the  tongue  results,  according  as  the  lesion  is  unilateral  or 
bilateral.  In  consequence  of  defects  of  the  same  kind  in  areas  of  sclerosis 
in  the  me4ulla  various  articulatory  defect-s  of  speech  are  met  with  ;  altera- 
tions of  tone  of  voice  also,  and,  it  may  be,  sulToi'^itive  and  other  attacks 
which  endanger  life. 

Before  leaving  the  subject  of  motor  paralysis,  allusion  must  be  made 
to  curious  apoplectiform  attacks  which  sometimes  occur,  and  wliich  may 
give  rise  to  hemiplegic  weakness,  indistinguishable  from  the  result  of 
rupture  or  occlusion  of  a  cerebral  artery,  save  by  its  fleeting  character; 
in  this  it  closely  resembles  the  apoplectiform  seizurt^s  which  occur  in 
general  paralysis  of  the  itisajio.  A  fui-ther  resemblance  to  the  attacks 
in  genera!  paralysis  is  seen  iu  the  tendency  to  repi-tition  of  these  attacks, 
perhaps  several  times  in  the  same  subject.  The  heniiplegia,  as  a  rule,  is 
of  the  ordinary  fonit.  and  may  be  accompanied  by  aphasia ;  or  there  may 
be  alteriKitti  paralysis,  the  limbs  being  atTer ted  on  one  side  and  the  terri- 
tory presided  over  by  some  cranial  nerve  on  the  other. 

Giiil. — We  are  now  in  a  position  to  study  the  various  alterations  in 
the  patient's  mode  of  progression.  Paralysis,  whethor  spastic  or  flaccid, 
may  lie  in  surh  degree  as  not  only  to  forbid  walking,  but  to  exclude  all 
possibility  of  standing;  but  when  progression  is  still  possible  the  most 
varied  gaits  are  met  with.     The  most  common  of  these  is  a  spastic 


paralytic  gait  in  which  the  combination  of  weakness  ami  rigidity  lianiper 
the  moroiuents.  The  inferior  extremities  are  slijtlitly  flexed,  and  uliiig  to 
eaoh  other  and  to  the  ground,  so  that  they  are  unlocki'd  with  diffiiulty ; 
and,  JiK  they  are  hrought  forward  in  turn,  tlio  anterior  half  of  the  foot 
scrapes  along  the  fliior.  Oti  the  other  hand,  therr-  may  he  a  combination 
of  spasticity  and  unsteadiness ;  so  that,  in  addition  to  the  clinging  of  the 
feet  to  the  floor  ami  the  difficulty  of  moving  the  lower  oxtrcuiities,  the 
patient  Hlands  on  a  wide  base,  and,  aa  every  movement  is  uncertain  and 
reeling  in  eharaeter,  he  tends  to  fall.  (Uosely  similar  to  this  state  of 
things  is  the  eombination  of  spnstieity,  paresis,  and  ataxy,  de-scribed  by 
Oppenheim,  in  which  the  logs  arc  stiff  and  held  widely  apart  from  each 
other:  the  movements  ai-e  slow  and  the  autcriar  half  of  the  foot  clings  to 
the  fioor,  but  once  it  has  beeu  efTcctually  released  ihi;  limb  Is  shar[dy 
raised  in  the  air  and  the  heel  is  stamped  down.  Th«  same  observer  ha« 
notieed  an  ataxic  condition  in  ono  Jpg  an<l  a  ronihination  of  spasticity  and 
paralysis  in  the  other.  Much  more  rarely  a  purely  cerebellar  gait  is  seen, 
in  which  there  is  unsteadiness,  titubatiou,  and  reeling  like  a  drunken 
person.  Or  the  gait  may  be  moi-o  or  less  ataxic  in  character.  Ajmrt 
from  hemiplegic  weakne-ss  of  apoplectic  origin,  one  leg  may  be  affected 
alone ;  or  one  may  be  more  affected  than  the  other :  thns  all  sorts  of 
curious  combinations  are  seen,  ffiving  rise  to  the  most  grotesque  nioiles 
of  progression.  Rapid  variations  in  the  character  of  the  gait  and  in  the 
degree  of  defect  occur  in  consequence  of  the  sudden  changes  and  varia- 
tions so  characteristic  in  all  the  sympt-omsof  multiple  sclerosis;  and  in 
many  cases  all  that  is  observed  in  the  earlier  stages  is  a  feeble  gait  having 
no  pef^iiUar  characteristics  other  than  those  conimou  to  all  conditioua 
attended  with  foehlene.sa  of  the  lower  extremities  without  spasticity. 
Patients  are  sometimes  met  with  who,  though  unable  to  rise  from  the 
sitting  to  the  erect  posture  without  assistance,  can  nevertheless  walk 
unaided,  and  without  showing  any  peculiarity  other  than  a  feeble  gait 
and  a  tendency  Lo  become  soon  fatigued. 

Nffeei-h  defe»:ta. — "Scanning,"  "staccato,"  or  "syllabic"  speecb  IB 
one  of  the  symptoms  of  the  classical  dise:ise,  and  was  supposed  to  be 
of  frequent  oeouiTenee.  In  reality,  however,  many  ca.ses  present  no 
alteration  in  speecJi;  and  the  majority  of  patients  who  do,  only  speak 
slowly  without  the  scanning  character  lieing  distinctly  marked.  When 
typically  present  it  is  very  characteristic;  the  words  are  uttered  slowly, 
the  syllables,  and  more  rarely  the  words,  have  the  [wuses  between  them 
lengthened,  and  each  syllaVile  is  unduly  accentuated,  though  there  is  a 
tendency  to  elide  or  slur  over  the  ends  of  words.  Tlie  speech  may  have 
A  nasal  character  in  consequence  of  paresis  of  the  palate ;  but,  apart  from 
this,  the  pronuDciatiou  of  certain  tetters  is  also  somewhat  indistinct, 
especially  the  voiced  explosives  such  as  h,  d,  rj,  and  the  extra  fritratives  c 
and  r,  whirh  are  to  he  prodiu'ed  by  the  second  and  third  stop- positions 
described  by  Wyllic-  Tlio  voicp  is  monolouous,  aiTording  to  v,  Ijcube, 
in  consequence  of  the  inability  to  alter  quickly  the  height  of  tone  and 
accentuation  of  syllables.   Moreover,  according  to  the  same  observer,  such 


patients  are  unable  to  maiiitain  any  tone  in  its  full  intensity  for  any 
length  of  rime ;  the  note  gets  highi^r  and  higher,  possibly  from  failure  to 
regulate  the  tension  of  llio  vocal  cords  in  response  to  the  increasing 
stren^h  of  the  esfiiralory  blast.  Occasionally  there  is  aphonia:  or  npeech 
may  be  interrupted  from  time  to  time  I>y  noisy  inspiratory  sounds  con- 
sequent on  incomplete  o[>ening  of  the  glottis. 

As  in  respett  of  other  muscular  niovemeuts,  the  first  words  of  a 
•eatence  are  often  much  more  clearly  spoken  than  those  at  tha  end, 
when  the  muscles  of  speech  become  fatigued.  Indeed  this  abnormal 
tendency  of  tiie  rauaclea  to  tire  is  one  of  the  factors  in  the  causation 
of  the  syllabic  utterance.  Not  only  may  the  muscles  of  the  lips, 
tongue,  palate,  and  larynx  be  at  fault,  but  also  those  concerned 
irith  the  respiratory  movements.  The  researches  of  Goldscheider  have 
shown  that  normally  there  is  an  increase  of  the  expiratory  blast  at  the 
begiiuiing  of  each  syllable;  and  this  blast  is  so  controlled  in  the  mouth  or 
throatastobesufiicienttoconiplete  the  articulation:  whereasindisseminate 
sclerosis  he  finds  that  the  curve  produced  by  the  expiratory  blast  is  not 
ft  steep  bnt  a  fiat  one,  and  that  variations  in  intensity  of  the  expiratory 
stream  of  air  can  only  be  altered  slowly.  The  same  observer  has  shown 
that  graphic  records  of  expiratory  pressure  reveal  that  during  a  long 
sustained  note  the  line  of  the  norm»l  curve  is  straight,  while  in  multiple 
K-lerosis  it  is  wavy.  The  explunation  which  has  Iieen  offered  of  this 
phenomenon  is  probably  the  correct  one;  namely,  that  it  is  dependent  ou 
oscillations  of  the  vocal  cords,  a  condition  which  may  bo  seen  to  exist  on 
larrngoacopic  examination, and  which  v.  Leube  de.scribed  long  ago;  this 
narrows  and  widens  the  glottis,  ajid  gives  a  tremulousness  to  the  voice. 
Another  interesting  point,  brought  out  by  Goldsch eider's  investigations, 
is  that  in  disseminate  sclerosis  the  curve  produced  by  vocalisation  may 
suddenly  rise  abruptly,as  the  patient  is  unable  to  licep  up  uniform  tcusiou 
of  the  vocal  cords  for  any  length  of  time  ;  the  cords  separate  from  each 
other,  and  thus  more  air  suddenly  escapes,  causing  the  abrupt  rise  in  the 
carve.  He  has  also  shown  that  a  similar  inability  to  control  the  tongue 
can  be  demonstrated  by  making  the  patient  vocalise  r;  normally  the 
line  of  the  curve  should  show  small  regular  oseillationa,  whereas  in 
multiple  scleroais,  owing  to  the  slowness  and  difficulty  with  which  the 
tcmgue  can  be  brought  into  the  proper  iKJsition,  the  oscillations  are 
Absent  in  the  first  part  of  the  curve,  and  in  the  latter  part  are  im- 
perfectly marked.  The  difficulty  with  explosives  is  also  well  shown 
by  this  graphic  method;  moreover,  it  can  be  seen  that  the  distinctness  of 
the  pronunciation  of  one  of  these  letters,  and  the  steepness  of  the  rising 
corre,  depend  on  the  time  the  patient  has  to  prepare  before  uttering  the 
nond.  If  another  word  immediately  precede  the  explosive,  and  especially 
if  another  explosive  precede  it,  the  letter  is  indistinctly  and  softly  pro- 
Doanced,  and  the  curve  shows  a  flat  gradual  ascent. 

True  aphasic  defects  are  very  r.are  in  multiple  sclerosis. 

Ociihr  phenomena, — So  important  are  the  ocular  phenomena  of  dis- 
Kminate  sclerosis,  more  especially  in  their  bearing  on  the  difficult  problem 
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uf  diOKUusts,  that  thoy  call  for  our  most  careful  consideration.  Disturb- 
tnoBS  of  viaioa  oomuionly  occur,  aud  may  or  may  uot  be  accompanied  by 
changes  in  the  optic  nerves,  jwfL'eptible  on  ophthalmoscopic  examination. 
Sweh  jiatients  usually  contplaiii  of  a  mist  before  their  eyes,  rarely  of  specks 
and  floaiies.  The  defect  in  vision  may  be  of  very  rapid  onset,  in  some  cases. 
indefid,(piite  sudden;  and  it  itiay  bo  the  earliest  manifestation  of  this  mys- 
terious disfaw :  on  the  other  hand,  it  niuy  be;  of  .tlow  and  gi'adual  onset. 
Whatever  the  rate  of  progress,  the  same  variability  is  met  witli  in  this 
svniplom  also ;  the  most  marked  amblyopic  disturbance  may  be  followed 
by  »  period  of  remission  in  which  vision  is  greatly  improved  (see  art. 
"Mwlical  Ophthahnolopy,"  vol.  vi.),  and  then  later  the  defect  becomes  as 
b&d  as  ever  :^;iiin.  Many  such  rcla])sc.s  and  iin]irovenienta  may  occur  in 
the  course  of  the  disease  befon*  jnertiianent  amblyopia  is  established.  It 
is  common  to  meet  ivith  eases  in  wliicli  transitory  tiefeet  of  vision,  never 
amounting  to  complete  amblyopia,  b.-us  existed  in  one  eye,  for,  it  may  be, 
some  months  or  a  few  weeks  only,  which  has  then  cleared  up,  but  is 
followed  at  sorae  subsequent  period  by  precisely  the  saanc  defect  in  the 
opi>osite  eye;  or  indeed  in  the  eye  oritnnally  affected. 

Of  the  anomaJies  of  the  fields  of  vision  central  scotoma  for  colours 
is  n  prominent  feature.  Uhtiioff,  who  has  devoted  much  attention  to  the 
ocular  defects  in  di-S-seminate  sclerosis,  found  i;entnil  scotoma  in  fifteen  out 
of  twenty-four  cases  of  this  disease  (see  art  "Meilira.l  Dphthalniology"). 
Another  altemtion  of  the  fields  which  occurs  is  that  of  peripheral 
limitation ;  and  Uhthoff  found  this  contraction  of  the  fields  in  eleven  out 
of  twenty-fonr  cases.  Dr.  Buzzard,  though  unable  to  give  figures,  would 
have  expected  a  larger  percentage  of  these  defects  as  a  result  of  his 
observations. 

Both  the  transitory  amblyopia  and  the  contraction  of  the  visual  fields 
ate  symptoms  which  may  readily  be  mistaken  for  indications  of  hysteria 
in  a  disease  in  which,  as  we  have  already  seen,  there  oi'e  many  mam* 
festations  indistinguishable  from  those  of  the  functional  disorder;  it 
therefore  becomes  all-important  that  in  any  case  in  which  these  pheno- 
mena are  met  with,  a  careful  search  should  be  made  by  ophthalmoscopic 
examination  for  changes  in  the  optic  nerves.  The  most  eomintm  change 
in  the  optic  nerves  is  pallor,  often  so  slight  in  tlie  earlier  stages  as  to 
be  difficult  of  interpretation;  at  this  time  any  inequality  in  the  degree 
of  affection  of  the  two  nerves  may  be  of  most  important  pathological 
significance.  Though  the  occurrence  of  optic  atrophy  did  not  escape  the 
observation  of  (Miarcot,  and  of  others  who  have  studied  disseminate 
sclerosis,  no  one  has  made  so  exhaustive  a  study  of  this  phase  of  the 
affection  as  UhthoCf.  Among  previous  observers,  however.  Ciuanck's 
statistics,  quoted  by  Ross,  must  be  mentioned;  for  of  fifty  cases  which 
he  observed  there  were  defects  of  vision  in  twenty-eight,  and  changes  in 
the  optic  discs  in  fifteen ;  these  defects  were  atrophic  in  character  in  all 
but  throe,  in  which  there  were  hyperjemia  and  neuritis.  UhthofF  found 
changes  in  the  optic  nerves  in  4.1  per  cent  of  a  hundred  cases  of  dissemi- 
nate sclerosis  which  he  examined  ophthalmoscopically.    In  two  of  the 
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cases  there  was  marked  atrophy  of  both  nerves ;  iu  one  a  similar  utxujihy 
existed  €in  one  side  with  pallor  of  the  tenijKjral  sideoC  the  opposite  ilisc. 
In  se\-en  cases  the  whole  of  the  disc  was  incompletely  atrophic  on  both 
sides  ;  in  four  this  change  was  seen  in  one  eye  only,  while  the  temporal 
side  uf  the  other  disc  was  pole ;  in  eight  coses  the  change  eotild  bt-  de- 
tected in  one  eye  only.  In  eighteen  cases  the  atrophy  was  partial,  and 
was  limited  to  the  temporal  half  of  the  discj  and  in  tive  there  wa.<i 
distinct  evidence  of  optic  neuritis — well  marked  iu  three,  and  slight 
in  two. 

Dr.  Bnzzard,  who  has  also  given  a  great  deal  of  nttention  to  this 
ftubject.  has  placed  on  record  figures  which  closely  affree  with  those  of 
UfathofT;  out  of  a  hundred  cases  of  disseminate  sclerosis,  drawn  from 
hospital  and  private  practice,  there  was  pallor  of  the  ilises  in  43  per  cent. 
The  same  observer  has  never  met  witli  anything  that  might  strietly  be 
characterised  as  optic  neuritis  or  papillitis  ;  thoufjh  ho  has  st^eii  what  he 
ha«  described  as  a  dark  gray  discoloration  "Sduewhat  resembling  the  tint 
ofhyperjemicpray  matter  of  the  cerebrum."  While  this  intense  hypera?mia 
proluibly  represents  a  stage  in  the  process  which  subsequeiitly  results  in 
atrophy,  it  is  probably  never  preaont  in  Uie  large  majority  of  eases. 
When  such  a  change  is  seen  with  the  ophthalmoscope,  it  depends  no 
doubt  on  affection  of  the  optic  nerve,  at  its  termination  in  the  glolw,  by 
a  patch  of  the  same  morbid  change  which  occurs  in  other  parts  of  the 
Bervous  systn'm,  coiistiluliug  indeed  ouo  of  tliii  islets  of  sclerosis  which 
dtaracterise  the  affection.  On  the  other  hand,  when,  as  is  the  rule,  there 
is  pallor  of  that  portion  of  the  nerve  whirh  forms  the  disc,  there  is  strong 
eridence  in  faronr  of  the  view  that  this  atrophic  condition  of  this  portion 
of  the  nerve  depends  on  a  patch  of  sclerosis  situated  at  some  portion  of 
the  nerve  behind  the  globe,  or  affecting  some  ])0]-tiou  uf  the  optic  com- 
missure or  tracts.  Sir  William Guwers  dissents  ffom  ibis  view,  however; 
he  regards  the  atrophy  in  theso  cases  as  strictly  comparable  with  that 
met  with  in  cases  of  tabes  dorsaiis ;  so  that  instead  of  regarding  the 
atrophy  of  the  portion  of  the  nerve  which  forms  the  disc  as  secondary  to 
destruction  of  the  nerve  at  Sfime  point  behind  the  globe,  he  regarils  it  nil 
due  to  a  primary  degeneration  of  the  nei-ve  elements.  I  have  elsewhere 
taken  eseeprion  to  this  view,  and  have  pointed  out  that  the  morbid 
changes  met  with  after  death  in  the  optic  nerves,  chiasma,  and  tracts  are 
strictly  iu  keeping  with  the  rarirlom  distribution  of  the  lesions  seen  in 
other  parts  of  the  nervous  system  in  di-ssemiuate  sclerosis ;  and  that  to 
anppose  two  portions  of  the  nerve  may  be  aflfecteil  wliile  an  intermediate 
portion  entirely  or  largely  escapes,  is  quite  contrary  to  the  behaviour 
of  any  nerve  whose  elements  aw  undergoing  a  process  of  primary  degen- 
eration; in  this  c.'ise  the  degeneration  is  continuous,  and  dops  not  affect 
two  or  more  portions  of  the  length  of  a  nerve-fibre  leaving  interineiliate 
portions  unaffected. 

Two  classes  of  cases  still  remain  for  onr  consideration.  In  one  of 
these,  amblyopic  defeets  of  vision  arc  complained  of  by  the  patient, 
attended  it  may  be  by  alterations  in  the  fields  of  vision  on  perimetric 
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oWrvntion,  but  in  which  ophthalmoscopic  examination  fails  to  detect 
iwiv  nimormality  in  the  optic  discs  or  other  parts  of  the  fundus.  Such 
oasi's  nmy  lead  us  into  grave  errors  of  diagnosis,  as  the  failure  on 
ophthiUnioseopic  examination  to  detect  any  objective  cause  for  the 
nuiMvDpia  may  lead  us  to  regard  the  case  as  one  of  hysteria;  whereas 
\\\v  juuhlvopia  may  depend  on  a  patch  of  sclerosis  situated  in  some  part 
of  t  he  ui'i'vo  or  tracts  behind  the  globe, — a  condition  that  has  not  existed 
Unij;  t'liouKh  to  lead  to  secondary  atrophy  of  the  termination  of  the  part 
i)f  \  lio  nerve  which  forms  the  optic  disc.  The  other  class  of  cases  consists 
of  I  luist'  in  which,  though  distinct  pallor  of  the  disc  is  obvious  on  ophthal- 
moscopic examination,  there  is  normal  acuity  of  vision.  Though  sub- 
ai'iiUiMitly  amblyopic  defects  of  vision  may  be  met  with  in  such  cases, 
it  is  wonderful  for  how  many  years  the  detection  of  such  a  pallor  may 
precede  defective  vision.  Indeed,  in  the  absence  of  all  other  signs  of 
disseminate  sclerosis  the  true  significance  of  the  pallor  of  the  optic  discs 
may  not  be  appreciated. 

All  these  disturbances  of  vision  have  been  triiced  to  changes  in  the 
optic  nerves  and  tracts  ;  no  sclerotic  or  other  changes  in  the  retina  have 
ever  been  described  in  this  disease. 

liosides  the  defects  of  vision,  affections  of  the  ocular  muscles  occur; 
they  consist  either  in  nystagmus  (see  art.  "  Medical  Ophthalmology,"  vol. 
vi.),  or  in  paralysis  of  one  or  more  of  these  muscles.  In  the  type  of  the  dis- 
ease portrayed  by  Charcot  and  earlier  writers,  and  regarded  until  the 
present  time  as  the  most  common,  nystagmus  is  one  of  the  leading  features ; 
but  we  now  know  that  a  very  large  number  of  otherwise  typical  instances 
of  disseminate  sclerosis  occur  in  which  nystagmus  forms  no  part  of  the 
clinical  picture.  Nevertheless,  this  symptom  occurs  in  about  half  the 
number  of  cases  of  the  disease,  according  to  Charcot,  and  in  70  to 
80  per  cent  according  to  Marie ;  while  Uhthoff  found  it  in  58  per 
cent  of  his  cases,  and  Krafft-Ebing  in  60  per  cent  of  his.  The 
nystagmus  is  usually  bilateral,  but  in  rare  cases  it  may  be  present 
in  one  eye  only.  Most  commonly  it  occurs  only  when  the  eyes  are 
moved ;  but  it  is  present  sometimes  apart  from  any  attempts  at  voluntary 
movement  of  the  eyes,  and  consists,  as  a  rule,  in  short  horizontal  jerks 
to  which  some  vertical  or  rotatory  tendency  may  be  added.  It 
becomes  intensified  on  turning  of  the  eyes  to  either  side,  though 
this  increase  may  be  more  marked  when  the  eyes  are  turned  in  one 
direction  than  in  the  other.  Similarly,  attempts  at  fixation  as  an 
object  is  brought  nearer  to  the  patient  intensifies  it;  and,  like  other 
voluntary  movements  of  the  eyes,  it  may  evoke  nystagmus  when  in  the 
resting  condition  of  the  globes  it  is  not  present ;  or  an  upward  or  down- 
ward movement  of  the  eyes  may  bring  the  symptom  about,  in  the  latter 
case,  however,  but  rarely  ;  such  phenomena  we  are  in  the  habit  of  calling 
"  nystagmoid  '*  jerks  or  movements,  as  opposed  to  the  spontaneous 
nystagmus  which  requires  no  such  devices  to  call  it  forth.  Nystagmus 
may  only  occur  on  turning  of  the  eyes  laterally  to  one  side ;  or,  although 
it  may  occur  when  turned  in  either  direction^  the  movement  to  one  side 
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may  evoke  a  greater  degree  of  unsteadiuefis  tliau  movement  in  the 
opiHHttH  direction.  We  must  not  mislaku  fur  the  ny^iinginus  uf  multi- 
ple selerofiift  the  t;light  uystagmuul  jerks  uu  extreme  latent]  turning  of 
the  eyes  to  one  aide  which  are  commonly  met  with,  quite  apart  from 
organic  disease  of  the  nervous  system,  in  debilitated  states  such  as  eon- 
ralesceuce  from  soiue  severe  illuess;  ftiid  in  luy  experience  it  is  not 
uncommon  to  meet  with  a  similar  state  of  things  Home  years  after  a 
myelitis  which,  at  the  time  of  itf  [Xiciirrenco.  gave  rha  to  no  symptoms 
other  than  those  which  commonly  result  from  a  trausverse  lesion  uf  the 
middle  ur  lower  thoracic  cord. 

Then  a^in  Kunn  has  described  a  form  of  nystapmus-like  muscle 
dijtturliance  which  he  calls  "  EinstcUiinj^zittern,"  in  which  tliere  is  no 
nystaifinnB  while  the  eyes  are  parallel;  hut  un  trying  to  tix  a  distant  or 
near  object  some  jerks  are  at  on<;e  evoked  aK  the  eyes  at  first  overshoot 
the  point,  coming  too  near  together  at  one  moment  and  the  next  moment 
^iug  too  far  beyond  the  fixation  point  before  liually  getting  intu  the 
rtglit  (•usttiuu. 

Xor  shall  we  mistake  the  slight  jerky  trcmuluusness  of  the  globes, 
seen  on  lat4?ral  deviation  in  hystericfil  cases,  for  the  nystagmus  uf  organic 
diaeiue.  The  functional  form  of  llic  condition  is  commonly  associated 
with  a  blinking  movement  of  the  lids  ;  this  combination  is  very  charao- 
teristic,  and  should  prevent  all  chance  of  eiTor, 

Ocular  paralysis  may  Iw  actually  present  when  thr*  patient  comes 
under  observation  ;  or  it  may  form  part  of  the  previous  history,  and  have 
i--«'u  recuvered  from;  thus  resembling  the  stjite  of  things  met  with  in 
tabes.  Ubthdff  found  marked  paralysis  of  ocular  muscles  in  17  per 
c«nt  of  the  casc^  he  examined ;  and  in  half  of  these  the  chariu^ter  of  the 
paralysis  pointed  to  its  nuclear  origin.  Isolated  paralysis  uf  the  sixth 
nerve  was  more  commonly  met  with  than  similar  affection  of  the  third. 
The  iKJwer  of  conjugate  movement  of  the  eyes  to  one  sitlo,  or  of  con- 
vergence, are  most  frequently  impaired  or  sometimes  hiat.  \\'hfin  single 
nerves  are  involved  the  sixth  is  most  tmnunonly  affected  on  one  w  both 
Bides;  leds  frequently  there  i.s  prugiessive  paralysis  of  the  third,  or 
occasionally  the  fourth  may  give  evidence  of  defect. 

The  pupils  are  usually  equal ;  but  sometimes  one  is  larger  than 
the  other,  or  such  inequality  may  only  appear  ou  accommodatinn. 
Failure  of  the  pupil  to  react  on  aecommodatiou  is  more  ctmiuionly  met 
with  than  loss  of  its  reaction  to  light ;  but  both  conditions  are  of  ex- 
ceptional occurrence. 

Sfusoni  fiffmpf»»fS- — Although  sensory  defects  are  not  so  prominent  as 
the  motor,  in  reality  they  are  rarely  absent  in  some  fm-m  or  other.  The 
most  common  distiirbauce  of  this  kind  is  n  subjective  feeling  of  giddiness. 
which  may  be  one  of  the  earliest  symptoms  of  the  affection,  and  in  vvhi<di 
It  ap{)earR  to  the  patient  that  he  and  the  snri-ounding  objects  are  both 
going  rtmnd.  Siich  a  stale  of  things  may  persist  for  long  periods,  or  may 
only  occur  more  or  less  in  (Miroxysnia.  Patients  so  atfeoted  often  find 
that  they  remain  free  from  giddiness  aa  long  as  they  can  keep  slill ;  but 
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that  any  movement,  even  sncli  as  putting  out  the  arm  to  reach  a  book  at 
the  side  of  the  bed,  will  bring  on  an  altAck,  which,  however,  passes  oS 
aflor  they  have  retnaiueti  quiescent  for  a  little  while. 

Headache  usually  occurs  in  paroxysms ;  and  the  pain,  though  as  a 
rule  niuiierate,  may  be  severe,  and  may  be  referred  to  the  back  of  the 
head  and  down  the  ueck,  or  to  the  vertex,  or  tlie  forehead.  Such  pain 
1$  sDUH'timi^s  associated  with  vaniitin^;,  and  tliere  may  be  unilateral 
headache  as  in  hemiprania  in  some  cases. 

Of  cutaneous  sensory  distiirliances  parasthesitB  are  the  most  common, 
and  may  affect  any  part  of  tlie  body,  including  the  areas  of  supply  of 
sensory  cranial  nerves;  though  the  hauds  and  feet  are  most  commonly 
affected.  The  mucous  membranes  way  participate  in  these  defects. 
Probably  no  subjective  feeling  is  mure  eonimon  than  that  of  numbness, 
whioh,tbon<jh  sometimes  assooiated  withobjeL-tivebhmting  of  sensibility, 
commonly  exists  without  the  iKJssibility  of  dete<'.tion.  Feelings  of  pins 
and  needles,  or  as  if  thn  part  ha^l  gone  to  sleep,  are  common  j  and  vari- 
ous feelings  of  heat  and  cold  occur.  Though  such  sensations  give  rise 
tu  diseonifort,  this  is  in  uo  way  comparable  to  the  distress  which  is 
sometimes  occasioned  by  eramii-like  feelings,  which  are  likened  by  some 
|Kitients  to  a  slow  twisting  and  i»ul]ing  asunder  of  the  parts  of  the  limb 
on  a  rat;k.  The  concomitance  of  the  most  marked  feelings  of  numbness 
in  the  same  limb  with  these  excruciating  paroxysms  of  cramp-like  pains 
gives  rise  to  mixed  feelings  of  the  most  distressing  character.  Souiotimes 
pain  in  the  spltial  colmun  is  complained  of,  and  I  have  a  patient  at 
present  under  observation  who  suffers  severe  pain  in  the  groin  ;  walk- 
ing always  evokes  it,  hut  it  disap[M?ar8  after  the  patient  has  rested  for 
u  sliort  time;  the  pain,  however,  comes  on  spontaneously  from  time  to 
time  quite  apart  fi-om  movement  of  the  limb.  Girdle  feeling  is  rare, 
so  are  the  lancinating  pains  and  gastric  crises  of  tabes. 

Objective  defects  of  sensibility  arc  said  to  be  rare,  and  true  it  is,  as  I 
have  said,  that  with  the  most  pronounced  subjective  sensations,  even  of 
uunibness,  no  blunting  of  sensibility  may  he  detected.  It  is  probable, 
however,  that  such  objective  defects  of  sensibility  are  oftentimes  missed 
as  they  are  so  fleeting ;  so  that,  although  not  present  on  one  examination, 
repeated  systematic  examinations  may  prove  their  existence  from  time 
to  time  in  the  course  of  the  disease.  It  is  no  uuconuiion  experience  to 
find  mast  marked  amcsthesia  and  analgesia  in  sunie  p:irt  one  day,  and  to 
find  no  trace  of  tt  on  the  next;  and  so  on.  I  have  met  with  slight  blunt- 
ing to  painful  impressions  where  tactile  sensibility  appeared  to  be  quite 
normal.  All  forms  of  sensibility  may  be  affected,  including  an  inability 
to  distinguish  heat  from  cold  ;  and  these  abnorniahties,  like  the  iKXrssthe- 
site,  are  most  commonly  found  affecting  the  hands  and  feet.  Permanent 
aniesthesia  may  rjccur.  Hemianajsthcsia  is  sometimes  met  with,  and  may 
be  a  hysterical  manifestation  addeil  to  the  organic  disease;  but,  on  the 
other  hand,  permanent  anaesthesia  of  the  kind  may  depend  ou  a  patch  of 
sclerosis  in  the  Rllet  internipting  the  sonsnrj*  path  to  the  bmin  ou  one 
side.    Freund  found  sensibility  affected  lu  tweuly-oue  out  of  thirty- 


three  cases  «xainined;  in  fDorteen  of  these  the  defect  was  transitory, 
while  in  the  uthert^  it  was  lasting. 

Muscular  sense  may  be  affected,  apart  from  the  existence  of  cutaneous 
aun^sthesia  or  lu  cunjunotiou  with  it ;  all  uution  of  the  whereabouts  of  a 
Uiub  ur  the  positiou  of  its  conipunent  segments  being  lost.  Disturbances 
of  this  kind  were  present  in  twenty-two  of  Freund's  cases. 

Superjidni  reftexe*. — Str11ni|)ell  attaches  importance  to  the  fact  that 
the  abdottiinal  reflexes  were  absent  in  67  per  eentof  24  cases  of  dis- 
seminate sclerosis ;  while  out  of  185  persons  with  normal  nervous  systems 
they  were  unly  akseut  in  13^  per  cent.  In  Probst's  series  these  reflexes 
wore  not  obutined  in  73  per  cent  of  the  eases. 

Trophic  disturbances.— 'Vlioufiih  sueh  defects  are  not  frequently  met 
with  in  ninltiple  sclerosis,  some  degree  of  vaso-motor  disturbance  is  more 
common  than  is  generally  supposed.  Of  ten  cases  of  erythromelalgia 
recently  recorded  by  Dr.  James  (.'oilier  in  the  Lancet  of  13th  AuRiist  1808. 
no  fewer  than  five  and  possibly  six  of  tlic  patients  were  the  subjeKta  of 
iuate  sclerosis.  Comparatively  early  in  the  course  of  the  disease 
of  the  feet  and  ankles  may  he  met  with,  which  may  persist  to  a 
slight  extent  even  when  the  lijiiba  ate  in  the  horizontal  position ;  or 
they  may  then  disappear  and  only  reappear  after  these  parts  have  been 
dependent  for  a  time.  Swelling  of  joints  may  oceur,  especially  the  small 
joints  of  the  hands  and  feet ;  and  b!e)>-like  blisters  may  oi^nr  in  the 
skin.  There  may  be  abnormal  local  depression  of  aurfane  temperature 
as  of  a  limb,  and  this  may  be  attended  with  sweating.  Trophic  disturb- 
ances of  so  severe  a  character  as  to  lead  to  the  dangei"  of  bedsores  is  only 
a  part  of  the  final  stages  of  a  protracted  cas«  iu  wbich  there  is  usmilly 
loss  of  control  over  the  sphincters ;  a  condition  whiuh  has  played  no  un- 
important part  in  bringing  about  this  state  of  affairs. 

The  nails  may  bet'^me  brittle  and  crack ;  and  the  hair  is  said  to  fall 
out  in  some  coses. 

Muscular  atrophy  is  one  of  the  trophic  defects  met  with  in  this  dis- 
ease; hut  it  is  only  met  with  iu  a  small  group  of  cases.  Sueh  atrophy 
may  involve  many  museles,  but  is  more  eommouly  limited  to  certain 
groups,  especially  the  small  nuificles  of  the  hand. 

Bladder  and  reclal  troubles. — (Jnite  early  in  the  course  of  multiple 
sclerosis  there  may  be  some  difUcuIty  iu  passing  water ;  and,  according  to 
Op{)enheim,  the  majority  of  cases  present  some  slight  degree  of  vesical 
and  rectal  trouble.  Any  marked  interference  with  these  fuuctiaus  is, 
however,  rare  except  late  in  the  eonrse  of  tlie  di.sease,  wlipu  there  may 
be  complete  Joss  of  control  over  one  nr  lioth  sphincters.  When  disorders 
occur  early  thoy  present  a  markedly  remittent  character ;  and  there  may 
be  retention  or  incontinence  of  urine  without  any  alfection  of  the  anal 
aphini'ter. 

Sexiial  ditturhances. — Increased  excitability  of  the  sexnal  functions 
may  be  met  with:  but  some  degree  of  weakness  or  loss  of  sexual  power 
is  more  common,  and  may  occur  eompaintively  early  iu  the  course  of  the 
disease. 


Other  organs. — The  other  organs  of  the  Ixxly  present  no  evideuce  of 
disease  associated  with  the  condition  of  the  uervoua  system ;  but  with, 
patches  of  sclerosis  occurring  m  the  lutidulla  it  is  not  siiqirising  thut 
palpitmion  and  dysptKen.  should  l)C  noticed.  So  t4io  the  urine  sometimes 
contains  Hiigar,  which  disorder  has  also  been  found  associated  with 
patches  of  sclerosis  in  the  medulla. 

Course  and  dunttion. — 1*.  Mai'ie  has  distinguished  four  modes  of  pro- 
gression in  this  disease;  1.  A  chronic  prngreasive  course;  1'.  A  chronic 
course  with  sudden  intercurrent  attacks  of  disturbance  of  vision,  ajw* 
plectiform  seizures,  hemi])1egia,  and  the  like;  3.  A  chronic  remitting 
course;  -I.  Iiicrcasinff  improvement  or  apparent  cure. 

From  what  has  already  been  said  in  describing'  the  manifestations  of 
the  disease,  it  will  be  obvious  that  the  third  of  t)iese  modes  is  the  moat 
common ;  while,  if  we  exclude  tbo  fourth  group,  which  prolwibl^'  does  not 
deserve  consideration  except  as  part  of  the  third,  the  least  comuiou  mode 
is  that  itiuludcd  under  bis  second  gi'oup. 

We  have  seen  how  common  it  is  to  luect  with  periods  of  arrest,  or 
even  of  improveaient  amounting  in  some  ciuies  perha[>s  to  apparent  cure. 
And  we  have  also  scon  how  such  remissions  are  follou'eJ,  after  a  viirlable 
time,  by  relapses;  several  sutb  impruvements  and  relapsea  possibly 
occurring  in  the  course  of  tbo  same  case.  That  no  hard  and  fast  line 
can  bo  drawn  between  such  cases  characteristic  of  Marie's  third  group 
and  his  fourth  is  obvious  in  that  although  he  includes  in  the  fourth  group 
oiUy  the  eases  in  which  there  is  apparent  cure,  we  have  seen  abundaut 
eviilence  that,  after  long  ])eriods  of  arrest,  exacerbations  oecur ;  and 
probably  no  case  of  trur  multiple  sidcrosis  ever  ends  in  reeovei-y.  The 
chronic  progressive  mode  of  Marie's  tirst  gi'oup  is  characteristic  of  the 
classical  type  of  the  disease,  ami  is  next  in  frequency  of  occurrence  to 
the  chronic  remitting  mode,  Charcot  has  descrilied  three  stages  in  the 
course  of  this  chronic  progressive  motle :  the  first  from  the  time  of  onset 
untilt!ies])aalic  paralysis  and  tremors  areestabliahcd  ;  the  aeeondin  which 
the  patient  is  more  or  less  confined  bj  bod,  the  spastic  jwiralysis  h.'Ui  gone 
on  to  rontriurture,  and  all  the  symptoms  of  the  first  st^age  are  further 
advanced; — this  is  a  stage  of  the  disease  which  may  last  for  many  yeare, 
during  which  the  nervous  symptoms  do  not  progress  materially,  and  the 
patient's  nutrition  is  well  maintained;  the  third  stage  is  characterised  by 
general  nutritional  tIisturbances,lossof  appetite,  emiLuiation, and  tendency 
to  detrubitus;  the  psychical  disturbances  are  far  advanced,  the  speech 
defect  is  more  marked,  the  sphincters  are  paralysed,  cystitis  sets  in, 
bedsores  form  in  neglected  cases,  and  death  results  inm\  pycemia. 

Whatever  the  mode  of  the  disease,  this  final  stage  is  common  to  most 
cases  of  disseminate  sclerosis.  Some  intercurrent  affection,  however, 
such  as  pneumonia,  pleurisy,  or  phthisis,  may  prove  fatal ;  in  some  cases, 
again,  death  i^  caused  by  bulbar  jiaralysis  consmpient  on  patches  of 
sclerosis  lo<;at«d  in  this  part. 

Nothing  is  more  difficult  than  to  fix  the  duration  of  the  disease;  the 
diversity  i&  too  great.    All  that  can  be  said  is  that  the  duration  is  to 
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skoiied  by  years ;  and  that,  according  to  Charcot,  whose  statement 
been  eontiimeU  by  subst'f^uent  witters,  patients  iu  whom  "spiiiiU" 
ri^mpl'mis  alono  are  present  may  live  for  twenty  years  or  more  after  the 
'first  muuiftratatiuu:)  uf  the  disease. 

Morbid  anatomy. — The  patches  af  sclerosis  are  irregularly  distributed 
tlirou^huut  the  nervous  system  in  the  must  raiidum  iiianner  possible ; 
there  beinj;  no  part  which  is  not  liable  to  be  so  atferted.  though  some 
parts  appear  to  be  especially  prone  t«  invasion.  That  the  disease  is  a 
general  tme,  at  any  mte  so  far  as  the  contra!  nervous  system  is  concerned, 
there  can  l»e  no  question ;  an<l,  accordingly,  the  view  formerly  held  that 
a  cerebral  as  distinguished  from  the  spinal  form  of  the  affection  can  be 
^iccoj^ised  pathologically  us  well  a^  clitiically  is  no  longer  tenable, 
although  the  clinical  manifestations  of  the  disease  may  point  to  the  brain 
spinal  cord  being  separately  affeeted,  it  is  highly  imyirobable  that  a 
jf q1  examination  of  the  nervous  system  after  death,  itiacroscopically 
and  microscopically,  will  fail  to  reveal  unequivocaJ  evidences  of  aifec- 
tiOR  of  all  parts  of  tiio  central  nervnus  system  at  leiust;  whether  any 
concomitant  affection  of  the  peripheral  nervous  system  be  present  or 
not  As  we  have  already  seen,  of  the  apparently  isolated  affections  of 
a  particular  region  of  the  nervous  system,  the  spinal  form  Is  the  more 
f  frequent ;  it  is  easy  to  understaud  therefore  how  patches  of  sclerosis  iu  tiie 
n-ain,  too  suiall  to  give  rise  \A3  symptums,  niiiy  readily  1*  overlooked  even 
afterdeath,  unless  greatcarebeexei'cised  in  the  examination  of  the  organs. 
On  the  other  hand,  in  rare  instances  where  the  symptoms  point  to  affection 
of  the  brain  alone,  little  difficulty  can  be  experienced  in  detecting  evi- 
dences of  concomitant  affection  of  the  spinal  cord;  that  is,  if  proper 
opportunity  ia  fomid  for  the  study  of  the  morbid  anatomy  of  the  case. 

Ch.arcot,  while  recognising   a   pure   spinal    f<irm  of   the   alfection, 
admitted  that  in  the  cerebral  form  the  possibility  of  areas  of  sclerosis 
fiog  found  also  in  the  spinal  cord  could  not  be  excluded ;  and  Erb 
elioves  that  a  purely  cerebral  or  spinal  form  of  the  disease  is  very 

An  exception  to  the  rule  appears  to  be  forthcoming  in  a  case  of 
disseminate  sclerosis,  recently  published  by  Probst,  in  which,  with  pahihes 
of  sclerosis  In  the  jious  and  medulla,  there  existed  no  siirh  sclerotic  areas 
in  the  si»inal  cord  ;  there  m'os,  however,  a  systemic  deyeneratiou  of  the 
crossed  and  direct  pyramidal  tracts;  the  pyramidal  Hbres,  from  the 
proximal  end  of  the  pons  to  the  lumbar  region  of  the  spinal  cord,  being 
degenerated.  There  was  also  a  less  pronounced  degeueration  of  the 
-ro-intern.al  columns,  extending  from  the  upper  jiart  of  the  thoranio 
igiou  of  the  cord  to  the  terminatiuu  of  the  tracts  In  the  nucleus  of  the 
funiculus  gracilis  on  eaeh  side.  As  I  have  said,  although  in  so  far  as 
th*'  nervous  system  is  concerned  the  disease  is  a  general  one,  It  appears, 
nevertheless,  to  be  more  prone  to  invade  certain  reginnss  than  others.  If,  in 
the  Hrst  place,  it  appears  to  affect  the  central  nervous  system,  as  opposed 
to  the  peripheral,  more  comnionly  and  in  greater  degree,  we  must 


reiremfier  that  <>ven  this  statement,  bnsed,  as  it  is,  nn  past  nhKprvatiims, 
is  (jne  which  may  have  to  be  considerably  luodifiHcl  iu  the  li}j;ht  «jI'  future 
researches;  for  the  peripheral  nervous  system  in  cases  of  ilisfieiuiiia1« 
sclerosis  has  not  been  examined  with  anything  like  the  regularity  and 
can;  that  has  been  bestowed  upon  the  central  nervous  system. 

Most  observers  have  reco^'uise^l  certain  ^cc^i*  of  electiuu  in  the  disease; 
Aceording  to  Sir  William  Guwera,  the  eeiitrum  ovale  of  the  cerebral 
heniispherps  is  a  frequent  seat,  whereas  few  patches  occur  in  ili6 
ceivbellum.  Erb  finds  the  floor  of  the  fonrth  ventricle,  the  pons,  tlie 
walls  of  the  lateral  ventricles,  the  white  substance  of  the  cerebral 
hemispheres,  and  the  white  tracts  of  the  spinal  cord,  to  be  the  parts 
most  commonly  affected.  Striimpell  is  of  opinion  that  the  patches  of 
sclerosis  occur  specially  In  the  white  substance  ot  the  hemis]>hcres,  the 
walls  cf  the  lateral  ventricles,  and  the  corpus  calluiiuin ;  that  they  are 
somewhat  plentiful  in  the  [H>na ;  less  so  in  tlie  medulla ;  but  very  plentiful 
in  the  spinal  cord,  especially  in  its  white  substance.  My  own  ohgerva- 
tions  are  in  harmony  with  those  of  Strilm]jell,  which,  as  may  lie  seen  by 
comparison,  differ  little  from  those  of  Krb.  The  former  observer's 
atatenn'nt,  however,  that  the  medulla  is  usually  less  affec^ted  than  the 
pons  and  spinal  cord,  does  not  accord  witii  what  I  have  found  in 
the  cases  that  1  have  examined.  I  am  In  a  jiosition  to  corroborate 
the  statements  of  those  obsorvcrg,  including  Sir  William  tlowers,  who 
have  found  that,  as  a  rule,  few  patches  occur  m  the  cerebellum ;  but 
my  observations  do  not  accord  with  those  of  Uberstciner,  who  tiuda 
that  patches  of  sclerosis  04;cur  less  commonly  iik  the  lumbar  region  of  the 
spinal  cord  than  at  higher  !evela. 

A  further  ])oint  of  importance,  with  regani  to  the  distribution  o£ 
the  sclerotic  areas,  is  the  degi-eo  in  which  the  white  matter  is 
aifected  as  compared  with  the  gray.  Since  the  time  of  Charcot,  who 
was  of  opinion  that  the  patchen  are  rarely  fouiKl  in  the  cortex  of  the 
brain  or  cerebellum,  most  observers  have  expressed  similar  views — Sir 
William  Gowers  believes  that  the  patches  seldom  invade  the  gray 
matter  of  the  cortex,  ami  that  they  never  apjjear  to  l}egin  in  it  It  is 
very  striking,  sometimes,  to  see  bow  strictly  limited  the  patches  are  to 
the  white  matter,  at  any  rata  as  seen  macrascopically,  Rbutting  on  the 
8urfa<^egray  matter  both  in  the  cerebrum  and  in  the  cerebellum,  without 
actually  Invailing  it;  but  that  in  other  instances  the  gray  matter  of  the 
cortex  is  invaded  there  can  be  no  question.  Dr.  E.  W.  Taylor  finds  no 
justilicatiou  for  the  view  that,  iu  respect  of  the  general  distribution  of 
the  disease,  thei-e  is  any  seat  of  election ;  he  not  only  finds  that  the 
gray  matter  of  the  cortex  of  the  cerebrum  and  cerebellum  does  not 
escape,  but  also  that  the  patches  may  begin  in  the  cortical  gray  matter, 
uid  be  limited  to  it.  This  tatter  point  T  have  not  myself  ha*t  an 
opportunity  of  observing;  and,  while  fully  a^eeing  %vith  Taylor  that 
the  gray  matter  of  the  cerebrutu  and  cerebellum  does  not  escape,  my 
observations  certainly  support  the  views  of  those  who  regard  these  parts 
as  being  less  commonly  atfe«ted  than  the  white  matter.     A  curious  and 
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intrrosHuff  fact,  one  on  whioh  otiiers  have  coinmetiteil  also,  is  that,  in  spite 
of  this  slighter  t<'iiiiern;y  U.>  alFwliou  of  llie  sm-fiice  gray  matter  of  the 

[^erelinU  hemispheres,  the  i(ruy  matter  uf  the  basal  gauglia  appeaia  to  be 

"»  favourite  seat  for  the  ?(clerotie  process. 

There  seems  to  be  no  nile  as  regards  the  frequenoy  of  affection  of 
the  (fmy  and  white  matter  uf  the  ctus,  pons,  ami  mecluila  oblongata; 
anJ  the  view  that  tlie  ventral  aspect  of  the  pons  is  more  communly 
affected  than  the  dorsal  Is  not  supported  by  my  observations.  The 
oases  I  have  examined  show  an  irregular,  ranihnn  diatrihiition  in  the 
crvw,  pons,  and  medulla,  with  no  respect  for  gray  matter  as  opposed  to 
white ;  indeed,  in  so  far  as  these  observations  go,  the  gray  matter  and 
mixed  regions  were  possibly  more  affected  than  the  purely  wliite  matter 
of  the  ventral  aspect  of  these  parta  of  the  central  nervaus  system.  Buch- 
wald  and  others  thought  that  certain  systems  in  the  spimil  eord  are 
Bpeeiaily  prone  to  partidpate ;  and  liourneviUe  and  Ont^rard  noted  a 
prednminanctt  of  the  patches  in  tlie  symmetrical  columns  of  the  cord. 
However  true  these  statements  may  be,  the  fact  remains  that  the  most 
varied  pictures  may  be  seen  in  the  spinal  eord  as  a  result  of  the  distri- 
bution of  Uje  sclerotic  areas.  I  have  seen  a  practieally  complete 
transverse  lesion  produced  bya  patch  of  sclerosis;  an  exceedingly  small 
group  of  myelinated  fibres  aloue  remaining  in  oue  part  of  tliu  periphery 
of  the  transverse  section :  in  other  instances  au  almost  aix-uratE  hemi- 
sectiun  had  been  similarly  produced ;  in  others  but  a  quadrant  of  the 
sectional  area  had  been  involved,  while  in  othera  again  several  patches 
were  scattered  indifferently  through  the  transverse  section.  As  far  then 
as  my  observations  go,  they  certaiidy  accord  with  those  of  others  who  have 
found  tlie  patches  of  sclturosis  most  commonly  affecting  the  white  matter 
of  the  cord;  but  the  gray  matter  by  no  means  escapes,  for  patches  of 
sclervisis  may  be  found  not  only  invading  the  gray  matter,  but,  ia  cer- 
tain regions,  practically  limited  to  it. 

The  degree  to  which  the  peripheral  nervoHs  ayaieni  is  affected  in  dis- 
aeminate  sclerosis  is  a  question  tliat  has  i-eccived  com |ki natively  scant 
atteulion;  so  that,  beyond  certain  facta  in  connection  with  the  cranial 
nerves  and  the  spinal  nerve-rootj?,  we  have  very  little  definite  informa- 
tion to  guide  us.  Nearly  alt  aiuhors  have  noted  affection  of  some  of  the 
cranial  nerves.  Ltournevilte  and  Gu^rard,  while  citing  the  observations 
of  Cruveilhier,  .Skoda,  Vulpian,  Liouville,  and  Ordonstein — who  found 
patches  of  sclerosis  lu  the  hypoglossal,  vagus,  glosso-j^haryngeal,  oi)tic, 
olfactory,  and  oculo-motwr  nerves — believed  that  tlie  cranial  nerves 
generally  escape.  Jolly  also  fniind  the  cranial  nerves  unaffected;  while 
Charcot  was  of  opinion  that  the  optic,  olfactory,  and  fifth  eranial  nerves 
alone  are  affected.  E.  \V.  Taylor  found  participation  of  all  the 
cranial  nerves  (with  the  exception  tif  tlip  olfactory,  which  was  not  ex- 
»inine»i)  in  two  of  his  cases;  either  the  nuclei,  the  central  portion  of  the 
nerve  from  the  uncleiis  to  the  surface  of  the  pons  or  medulla,  or  some 
part  of  its  peripheral  course  being  diseased.  In  a  third  case  he  found 
the  degeneration  not  so  pronounced ;  but  the  roots  or  nuclei  of  most  of 


the  nervea  were  affected.  Claus  found  tlie  thifd.  fumtb,  tifth,  uad 
twelfth  cranial  nerves  most  affeeted ;  the  seventh  and  eighth  hut  slightly 
so,  while  tilt)  olfiu^tury  juid  optic  nerves  were  Uva  fruni  elianjje.  Similar 
escape  of  the  olfactorj'  and  optic  nerves,  whitdi  are  usuiUly  iTgarded  as 
tavoiirito  seats  of  the  morbid  process,  has  been  noted  liy  I'l-obst,  ^vho 
fonad  the  f-M^iid,  va^ua,  Iiypoglossal,  aud  motor  part  ui  the  tiftU  crauial 
nerves  affected. 

Uhthoff,  who  has  made  a  earefi.d  Btndj  of  thft  optic  nerves  in  dia- 
seniiuate  sclerosis,  linds  that  some  of  the  patches  met  with  in  Ihein  are 
iudistinKiiishablo  from  those  of  a  tabetic-  atrophy ;  otherwise  the 
prunesB  is  of  au  intersLillal  neuritiu  eharacter.  In  all  the  cases  ex- 
amined by  K.  W.  Taylor  the  optie  chiasnia  was  the  seat  of  jiatchea  of 
sclerosis ;  and  in  two  of  them  go  pronounc^ed  was  the  change  that 
scarcely  any  myelinated  fibres  were  to  he  seen.  Of  two  well-marked 
cases  of  disseminate  aclerosia,  which  1  have  examined  comparatively 
reeently,  the  ojitie  eiruisuia  of  one,  while  presenLinj,'  palclies  of  .scktrosis, 
had  mu(ih  of  its  .structure  preserved}  yet  the  optic  tracts  behind 
aud  thft  nerves  in  front  were  much  more  extensively  desti-oyed :  in  the 
second  tiaae  the  idiiaama  aud  tracts  were  intact,  and  the  periijhcral 
portion  of  each  nerve  for  a  short  distance  Iwhitid  the  globe  was  affected; 
although  a  portion  of  the  nerve  next  to  the  normal  part  cont,ained  no 
uiyetinatcd  tibres,  a  few  such  fibres  were  to  be  seen  in  the  portion  of 
the  nerve  immediately  behind  the  globe. 

Chari-'ut,  Krb,  K.  W.  Taylor,  Probst,  and  others  have  noticed  that 
tJte  gptHul  iie/Tf-rvw/jf,  both  motor  and  sensory,  may  be  atUieked ;  and 
Taylor  in  his  cases  found  also  an  extensive  rlegeiieration  of  the  nerves 
of  the  Cauda  eqtiina;  but,  so  far  as  1  have  been  able  to  discover,  neither 
this  observer  nor  any  other  has  made  any  systematic  examination  of  the 
peripheral  system  of  spinal  nerves.  My  own  observations  in  this 
direction  have  been  too  few  aud  too  fragmentary  to  be  of  sufficient  value 
for  publication  at  presmit. 

The  appearance  of  the  ifiletJt  of  sclerosis  is  very  characteristic,  and,  it 
appears  to  lue,  quite  unlike  that  of  any  other  morbid  process  met  with 
in  the  nervous  system.  The  patches  are  of  a  warm  gray  colour,  or  of  a 
brownish  or  reddiah  Rray;  they  are  both  darker  and  innre  translucent 
than  the  gray  matter  of  the  cerebral  cortex.  Sometimes  they  have 
quite  a  dielatinona  appearance,  and  are  more  or  less  of  this  consistence 
ou  palpation,  being  distinctly  soft;  in  other  instances  the  palclies, 
though  somewhat  glisteuiug,  arc  firm  in  consistence.  The  sch!rt>tic 
areas  are  irregular  in  outline,  and  U*  the  naked  eye  a])pear  sharply  do- 
limited  from  the  adjacent  healthy  tiervnns  ti.ssno;  tliey  'ai'y  in  size 
from  areas  a  few  nnllimctres  in  diameter  to  others  whose  diameter  may 
be  measured  in  eeutimetres  nither  than  millimetres.  When  seen  on  the 
external  surface  of  some  part  of  the  central  nervous  system,  such  as  the 
pons,  they  may  be  on  a  level  with  the  surrounding  tissues,  or  may  be 
slightly  inore  prominent;  while  as  se*n  on  cut  section  of  some  part  they 
are  usually  on  the  same  level  as  the  immediate  sun-oiuidiug  tissues,  or 


are,  it  may  bo,  slightly  depressed  below  that  levoL  Thoy  are  to  be  seen 
both  on  the  oxterual  eurfiico  uf  the  spLual  cord  and  ou  section,  and  are 
usually  greater  iu  vertical  tlmn  in  tnmyvefsi;  extent. 

77ie  microscopical  extimitutti'm  of  affected  jHtrtit  of  tliR  central  nervous 
system  may  quite  corroborate  tliH  iinprKssion  gained  on  niatTosoopio 
examination  in  regard  to  the  di*iinite  limitation  of  tho  affected  areas 
from  tho  sun-ounding  healthy  tissues.  Charcot  was  of  ot>iuion  that  an 
iuteruediato  zone  of  sliKhter  affection  suparateii  tht;  health}*  from  the 
diseased  parts;  and,  although  this  is  true  in  Urn  case  of  sonic  of  the 
patches,  my  observations  quite  iwconl  with  thnsp  of  K.  W.  Taylor,  wlio 
found,  in  the  case  of  other  patt'hes,  an  abrupt  triutsitioii  from  diseased 
to  healtJiy  tissue,  without  interposition  of  any  zones  of  intermediate 
degrees.  I  have  seen  an  art-ain  wliichalt  llic  fibres  were  deprived  of  their 
myelin  8heat)ia  lying  next  to  an  area  whose  tibres  had  all  their  myelin 
sheaths  preserved;  the  change  from  healthy  to  diseased  tissue  being 
quite  abrupt  In  my  experience,  even  in  the  majority  of  instances 
where  an  intermediate  zone  exists,  tlie  transition  from  normal  to  ab- 
normal, in  the  sense  of  complete  absence  of  myelinated  hbres,  is  very 
rapid.  There  is,  however,  this  difference  to  be  noted,  that  it  is  much 
more  common  to  meet  with  abrupt  delimitation  in  regard  to  the  lateral 
limitA  of  the  patches  when  they  atfect  long  tracts  of  parallel  fibres; 
whereas  there  is,  as  a  rule,  a  much  more  gradual  trausitiun  from  the 
normal  to  profound  alteration  in  so  far  as  the  ends  of  such  areas  of 
sclerosis  arc  concerned.  Thus  in  the  Rptnal  rord  if  a  Icingitiidinal 
section  be  made,  and  an  area  of  sclerosis  found  situated  in  a  tract  of 
rollel  fibres,  the  non-rayelinatcd  Rbrog  at  the  periphery  of  suoh  aa 
may  be  seen  lying  side  by  side  with  normally  myelinated  tibres; 
whereas  the  upper  and  lower  limits  of  the  sclerosed  area  may  show  uo 
such  abrupt  limitation,  the  fibres  showing  various  intermeiliate  stages  of 
degeneration  between  the  point  where  they  are  devoid  of  their  myelin 
ahealhs  :ujd  that  where  their  myelin  sheaths  are  perfectly  intact. 

There  is  one  point  at  least  with  regard  to  the  histological  changes 
met  with  in  disseminate  sclerosis  on  which  there  ia  unanimity  of  opinion 
among  observers:  all  are  agreed  that  the  nerve-fibres  in  the  affected 
areas  are  deprived  of  their  mj/e?m  sheafhs.  It  is  a  striking  fact  that 
while  sections  prepared  by  the  Weigert-Val  method  show  this  complete 
ibsence  of  myelin  sheuth  whic-li,  normally,  t^ikcs  on  the  hematoxylin 
stain,  sections  prepared  by  the  Marchi  method  show  but  little  evidence 
at  the  margins  of  the  affected  areas  of  the  process  of  destruction  going 
on  iu  tho  myelin  sheaths,  such  as  might  reasonably  be  anticipated  if  the 
process  be  progressive,  even,  though  chronic,  So  chronic  and  slow  iu 
progress  is  the  disease  in  some  instances  that  the  absence  of  such  evi- 
dence is  not  surprising;  but  I  have  met  with  one  instance  at  least  in 
which  tho  clinical  manifestations  of  the  disease  had  been  in  existence 
for  a  period  sufficieully  short  to  warrant  the  expectation  that  this  evi- 
dence of  destruction  of  myeliu  would  be  found,  yet  there  was  singularly 
little  (wnfirmation  of  the  conjecture. 


Whfive  transition  stages  of  the  liestructive  process  are  met  with,  the 
nerve-fibres,  instead  of  being  completely  dentuled  of  their  myelin 
sheaths,  pi-esciit  various  degrees  of  alteration  of  the  same;  the  sheath 
may  be  swullen  mure  or  Jess  uuiforinly,  or  iu  au  irregular  tiianiicr; 
knohhy  swelUugs  of  it  luay  aloue  remain  attached  to  the  axis-cyliudera 
in  parts ;  or  there  may  he  no  evidences  oi  acute  destruutiou  of  the 
myelin  sheath,  but  rather  an  atrophy  "f  it,  a  nnrrow  ring  only  of 
myelin  remaining  around  the  axisHT-ylitidpr.  ifere  and  there  granular 
cells  and  corpora  amylacea  may  sotnetimes  be  seen. 

The  degree  of  resistance  which  the  luis-ci/linderii  offer  to  the  destruc- 
tive proeew  is  a  curious  feature  of  the  disease.  This  lias  been  insisted 
on  by  the  different  writers  who  have  dealt  with  the  subject  from  the 
time  of  (.'harrot  to  the  present  day.  Are4i9  in  which  there  is  a  com- 
plete absence  of  myelinated  fibres  may,  nevertheless,  he  orcupied  by 
naked  axis-cylinders,  apparently  unaltered  in  character.  This  does  not 
always  obtain,  however;  for  the  aotis-cylinders,  though  capable  of  re- 
sisting the  destructive  process,  may  in  the  end  succumb  like  the  otlier 
parts  of  the  nerve  elements.  PopolT  has  recently  expressed  the  view, 
and  brought  forward  e\ndence  to  support  his  contention,  that  there  is  not 
iu  reality  this  supposed  escape  of  the  nxis-cyliuders  in  the  destructive 
process  of  the  nerve  elements;  but  that,  having  been  destroyed,  they 
are  capable  of  regeneration,  and  that  it  is  to  this  rapacity  that  the  naked 
axis-t^ylinders  o\ve  their  pi-esfuce.  One  of  the  faints  on  whitrh  Pnpoff 
places  most  reliance  ts  that,  according  to  him,  the  ends  of  many  of  the 
axis-cylindci*s  may  bo  seen  to  i>c  composed  of  a  bunch  of  Hbrlls,  just  as 
is  setn  iu  the  process  of  regeneratiou  of  peripheral  nerves;  but  as  yet 
this  description  stands  unconfirmed  by  other  observers;  there  has  been 
nothing  in  the  appearanoes  in  the  ea-stis  T  have  examined  to  lead  mo 
to  any  such  conclusion.  Weigert,  whose  <diservatii>ns  are  based  on  his 
selective  neiiroglia  st^iin,  concludes  that  Popoff'a  supposed  regenerated 
axis-cylinders  are  neuroglia  fibrils. 

The  preservation  of  the  axis-cylinders,  in  great  degree  at  any  rate, 
in  disseminate  a::leri)sia  leads  na  next  to  consider  what  is  perhaps  the 
most  extraordinary  feature  of  the  disease,  certainly  the  most  difflenlt 
of  explanation;  namely,  that  it  is  exceedingly  rare  to  meet  with  any 
evidences  of  secondary  degeneration  of  the  nerve  elements;  and  that 
when  any  such  evidences  arc  found,  they  are  limit4id,  as  a  rule,  to  a  very 
small  extent  in  the  immediate  neighbourhood  of  a  sclerotic  area.  Ou 
examining,  for  instance,  some  of  the  affected  parts  of  the  spinal  cotd  in 
which  the  morbid  process  has  invatlcd  one  or  other  of  the  long  systemic 
tracts,  it  seems  incredible  that  no  secondary  degeucratiou  of  the  fibres 
of  the  trai-'t  is  to  be  found  in  regions  remote  from  the  sclerosed  area; 
nevertheless,  such  is  the  case.  The  most  reasonable  explanation  that 
has  been  offered  for  this  absence  of  secondary  degeneration  of  the  nerve 
elements  in  dissemluate  sclerosis  is  that  tivst  suggested  by  Schultze,  who 
attributed  it  to  the  preservation  of  the  axis-cylindevs,  supposing  that 
secondary  degeneration  only  results  when  these  are  destroyed.    Ueason- 
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iible  as  ibis  explanation  is,  it  is  not  aIto<;ether  satisfactory;  for  most 
obaerrcrs  are  atereed  tbat  in  the  later  stag(.*s  uf  the  morbid  process 
destructjun  uf  the  axis-cylinders  docti  result;  and  this,  it  m&y  be,  in  uo 
mi^an  proiKirlioii :  yet  even  in  aueh  cases  uu  He<;cmdary  dej^e  no  ration  may 
be  forthcoming.  To  expliiiri  this  distTepiincy,  it  has  been  nrfj;ed  that  tlie 
destruction  of  the  axis-t^yhiuiers  does  not  take  place  in  sntficient  number 
to  allow  of  llie  secondary  degeneration  being  i-ecojinised — an  argumeut 
which,  while  possibly  justified  where  observations  are  based  on  the 
Weigert-Pal  method  of  staining,  cannot  be  rejrarded  as  satisfactory  in 
so  far  as  the  Marchi  raetbod  is  concerned;  for  by  the  latter  method 
isolated  dejrenerated  fibres  can  be  picked  out^  and  the  presence  of  a 
collection  of  them  is  not  re<|uired  for  th^e  detection  of  the  degeneration. 
Poi>off's  hypothesis  with  regard  to  regeneration  of  the  axis-cyliudcrs 
does  not  help  us;  as  licfore  rcgcucratiiig  they  must  he  destn>yed.  mid 
with  their  destruction  we  oii^ht  to  End  evidence  of  secondary  dcgenerai- 
tion,  whether  they  are  subsequently  renewed  or  not.  Yet  there  are  vpry 
few  recorded  cases  in  which  secondar}*  degeneration  has  been  established 
with  certainty.  Among  those  who  have  observed  such  degeneration 
are  Jolly,  Werdning,  liabinsky,  Redlinh,  and  Rossolinio;  but  in  cases 
of  the  kind  the  secondary  degeneration  has  u«nally  been  traced  but  a 
very  short  distance  from  the  sclerosed  area.  Schultze  has  recorded  an 
instance  in  which  a  tract  degeneration  was  established  with  probability 
ill  a  case  complicated  by  paralytic  dementia.  So  Buss,  too,  found  de- 
SDeoding  degeneration  through  the  whole  lumbar  conl,  and  an  aseend- 
ing degeneration  of  Goll's  mlnmn  and  the  direct  cerelwUar  tract  from 
the  love!  of  the  eighth  cervical  nerve-roots  to  the  medulla  oblongata; 
but  such  a  state  of  things  must  he  exceptionally  rare.  The  caae 
recorded  by  Probst,  and  already  referred  t-o,  is  remarkable  in  that, 
with  areas  of  sclerosis  in  the  pons  and  medulla  and  none  in  the  ajnnal 
cord,  there  was  not  only  degeneration  of  the  pyramidal  tracts,  but 
also  of  the  postero-internal  columns  in  the  upper  part  of  the  cord. 
Another  notable  feature  in  the  case  is  that,  in  spite  of  other  tnicls  in 
the  pons  and  medulla  being  as  much  or  even  more  affected  than  the 
pyramids,  these  fibres  alone  showed  signs  of  secondary  degeneration. 
This  case,  however,  seems  open  to  the  interpretation  that  two  inde- 
pfndent  diseases  existed  in  the  same  patient;  though  Probst  rnusiders 
this  not  to  be  the  case,  and  has  adduced  what  he  considei-s  ndequate 
proof  in  support  of  his  contention.  Most  observers  have  found  cither 
no  secondary  degeneration  at  all,  or  degeneraticm  limited  to  a  very  short 
distance  from  the  sclerotic  areas.  I  have  seen  sclerosis  so  sitnaU^d  in 
system  tracts  as  to  be  mistaken  for  a  tract  dcgeueratiou  by  those  not 
sufficiently  familiar  with  such  appearances  to  lie  aide  to  judge  of  their 
real  significance;  so  that  only  the  results  of  exj)erieneed  observers  con 
be  relii'd  on  with  any  dogreo  of  confideuee  in  this  matter. 

Like  the  axis-cyliuder,  that  piortiou  of  the  neurnn  which  comprises 
the  cW(  is  also  unaffected  till  late  in  the  course  of  the  disease.  Most 
authors  state  that  such  late  affection  of  the  giuiglion  cells  does  take 


place;  but  Koppen,  KasRolinio,  and  others  have  found  these  cells 
normal.  It  is  surpi-iaing  how  rnuph  sclerosis  may  be  found  in  the  im- 
mediate neiKhhourhuod  of  such  cells  without  the  cell  itself  showiu>; 
chaiigps;  even  when  examined  by  more  recent  and  delicate  mcthodti, 
Burli  AS  that  introduced  by  Xisal,  and  variously  modified  since.  On  Uio 
other  liami,  that  the  cells  are  destroyed  when  the  sclerosis  is  most  in- 
tense in  the  gray  matter  appears  to  me  beyond  question.  Chareot 
and  Bourneville,  and  Gu^rard,  all  described  a  yellow  degeneration  of 
the  cells  ;  Sir  William  Gowers  speaks  of  theiu  as  undergoing  atrophy  in 
the  neighbourhood  of  sclerotic  tissue;  and  Obersteiucr  considers  that 
all  the  changes  met  with  in  the  cells  in  myelitic  may  be  present  in  this 
condition.  Formann,  Schuster,  and  Bielsuhowsky  llave  also  noted  cell 
changes. 

K.  W.  Taylor,  while  fully  recognising  that  pigmentation  of  cells 
may  have  no  pathological  signiticance,  more  especially  in  old  persons, 
is  of  opinion  that,  taking  into  consideration  the  age  of  his  patients 
and  the  degree  of  pigmentation  met  with  in  two  of  the  most  attvanced 
cases,  the  condition  must  in  them  be  regarded  as  pathological.  But 
for  the  preface  to  Taylors  observations,  one  would  take  any  such 
results  with  considerable  scepticism;  as  pronounced  pigmentation  of 
ganglion  cells  may  be  met  with  where  they  clearly  have  no  pathologi- 
cal siguificaucc.  The  necessity  for  caution  is  further  suggested  by 
the  fact  that  neither  the  axons  nor  dendroid  of  such  cells  showed  any 
evidences  of  degenerative  changes  in  his  cases.  Apaii  from  this  wid^ 
spread  change  in  the  cells,  however,  Taylor  states  that  he  met  with  cells 
without  nuclei  in  various  stages  of  degeneration;  and  that,  while  the 
nerve-cells  of  the  nuclei  of  the  cranial  nerves  were  mostly  fully  pre- 
served, he  established  with  certainty  a  diminution  in  the  umuber  of 
celh  in  the  uculo-motor  nucleus,  especially  o]i  one  side.  lu  one  case  he 
found  that  the  cells  ^vere  preserved  in  areas  of  the  cerebral  cortex  where 
sclerosis  was  present,  bnt  that  where  the  sclerosis  was  very  advanced 
distinct  atrophy  with  diminution  in  the  number  of  cells  appeared.  In 
his  third  case,  in  which  tlie  sclerotic  process  was  not  so  advanced,  no 
distinct  cell  cL-ingcs  were  found,  with  the  exception  of  a  gi-oup  of  ven- 
tral horn  cells  iu  the  cervical  region  of  tho  spinal  cord,  Taylor,  there- 
fore,  concludes  that  degeneration  of  the  ganglion  cells  occurs,  but  only 
in  an  advanced  stage  of  the  process ;  for  a  long  time  they  remain  intact, 
and  for  the  most  part  functioning,  a  fact  that  explains  well  why  in  dis- 
seminate sclerosis  muscular  atrophy  and  the  reaction  of  degeneration  are 
rare  phenomena.  In  Probst's  case  the  cells  of  the  hypoglossal,  vagus, 
facial,  and  trigeminal  nuclei  were  affected  by  sclerotic  patches,  which 
compressed  their  destruction;  while,  in  the  abseiu^e  of  any  sclerotic 
areas  in  the  spinal  cord,  such  changes  as  were  seen  in  the  venti-al  horn 
cells  were  regarded  as  comparable  n'ith  the  changes  which  are  met  with 
in  these  cells  secondarily  to  cerebral  lesions. 

Marked  increase  of  the  interstitial  tissue  has  been  deacnbed  by  nearly 
all  observers  as  forming  part  of  the  anatomical  picture.    A  case  recorded 
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by  Reiiihold  was  *|uite  exceptiunul  in  this  reapcct,  in  that  there  wm 
exteueive  disappearance  of  the  nervE-eheathn  ami  axia-cylindur*  without 
incroawe  of  the  gli.i  ti.<5ue,  except  in  the  rentre  of  the  pittches  whcrB 
there  was  slight  hyper|)lasLi.  As  a  rule  there  is  marked  proliferation 
of  the  intcrsttliul  tiseuo,  the  dense  mass  of  fibrils  being  arranged  luti^^i- 
luilinully  where  the  psitchea  occur  jn  association  with  any  of  the  long 
\A  of  tiie  central  nervous  syiitem  ;  many  small  glia  cella  are  also 
forming  a  feltworU  of  iiiteriaoing  Hbiils  when  some  part  of 
gray  matter  is  affected.  In  the  Utter  ease,  instead  of  iho  fjUrilii 
g  mrratigcd  parallel  to  the  ncrvo-fibres,  they  spread  out  in  all 
tliroctiona  from  a  ventre  where  the  tissue  is  most  dense  ;  and  they  may 
be  seen  insinuating  thonisolvea  between  the  nerve  element*  at  the 
periphery  of  the  [nlclies  where  the  fibrillary  nicshwork  is  less  dense; 
this  change  being  actiomi>anied  by  the  preHcuee  of  innumerable  gliu 
eoUs.  SometiiDBs  patches  of  increase  of  interstitial  tissue  are  to  be  seen 
on  the  aurfaee,  and  the  pia  may  be  adherent  in  such  places  ;  but  there 
is  nothing  in  such  tindingt;  to  i^upport  a  \[^vr,  formerly  held,  that  the 
whole  morbid  process  in  this  disease  originates  in  the  pia.  The  majority 
of  the  putcfaui;  of  sclerosiii  liavo  no  connection  whatever  with  the  pia, 
and  can  in  no  sense  be  regarded  as  depending  on  any  morbid  process 
•Qgendered  in  this  membrane.  Moreover,  the  slight  changes  which 
may  sometimes  l>e  seen  in  the  pia  connected  with  a  patch  nf  stirface 
•clerruiis  are  clearly  Recondary  to  the  change  in  the  cord,  or  other  part  of 
tba  nervous  system  concerned.  AiKirt  from  such  areas,  the  pia  shows 
ao  evidence  of  u[iy  alteration  in  structure.  Some  observers  have 
described  a  round  cell  proliferation  as  the  earliest  stage  of  the  inter- 
stitial hyperpljisia,  such  cells  Iwing  described  as  especially  pleiitifid  in 
the  ncighbonrhotxl  nf  blood-vcwols.  KindHL'iw'h,  liOuhuiMrhor,  TjCydcn, 
ukI  ChvDstek  noted  proHferation  of  the  cells  in  the  neuroglia.  Chvostek 
and  Uibbcrt  held  that  the  leucocytes  wander  nut  of  the  vessels  and  then 
become  changed  into  fixed  cells.  Fiirster  also  held  that  wandering 
leucocytes  might  become  transformed  into  glla  cells ;  so  thnt  originally 
vandering  leucocyte!^  were  supposed  to  become  fixed  cells  of  conciective 
_  tiaaue  ty|»e,  which  subsequently  develop  into  tibrils.  In  the  morbid 
^^Btehes  it  is  ditlicult  to  be  certain  how  far  glia  Hbres  and  glia  cells  are 
mtkied  to  each  other;  in  all  probability,  however,  glia  fibres  spring  from 
the  cells.  The  precise  ap]>eiirances  met  with  depend  on  the  ages  of  the 
patches:  thus  in  early  patches  little  trbrillary  structure  is  to  be  made 
out,  the  verv  fine  fibre  network  being  scarcely  visible,  and  the  chief 
change  being  a  cell  increase ;  in  older  patches  the  glia  cells  arc  more 
Mparntad  from  each  other,  atid  the  network  of  fibres  ii;  better  seen. 
The  oldest  patcho;  may  have  quite  a  homogeneous  appearance  ;  and  In 
sacfa  patches  Probst  found,  in  addition  to  the  small  glia  cells,  larger 
■pider  cells  04  to  30 /i)  with  large  nuclei;  their  procesues  forming  a 
hoAUtiful  mcshwork,  the  inferttpaces  of  u-hich  were  homogeneous,,  with  no 
ground  substance  to  be  seen  ;  this  description  has  been  corroborated  by 
Frommann,  Hiiber,  and  Kedlieh. 
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While  changes  occur  in  connection  with  tfie  blfMl-veasels  m  a  certain 
proportion  of  cases  of  (litmemiriatQ  sclorosia,  such  changes  are  not  met 
with  in\*artably ;  somo  ca«os  show  no  departure  from  the  normal  in 
ihis  respect.  The  vessel  walls  may  bo  tliickcned  to  a  variable  degree; 
in  some  cawis  the  increase  ici  thickness  is  slight,  whik'  in  utticrs  iL 
is  pronounced  ;  hut  nuclear  prolifcnition  ia  usuiilly  alight.  Moreover,  the 
vositela  arc  somoiimen  engorged,  and  a  marked  incrojwe  of  the  nnnibor 
of  the  smaller  vessels  may  bo  seen,  especially  of  the  wtpillaries.  In  such 
cases  vbilo  blood  celld  may  ejicapo  frum  the  vcsscU  into  the  surrounding 
tissues,  or  small  e.xtravasatious  of  blood  are  visible.  The  perivascular 
tjKictis  are  wiiloned  in  many  c;wea  in  which  vascnlar  changoa  are  met  with. 

Iliniirteirtch  first  described  JtlTeiMinn  of  the  vessels  in  disseminate 
sclerosis,  and  a  grciil  many  observers  have  since  met  with  similar 
changes;  but  others,  among  M-hnni  may  ba  nicntiunetl  Tjcydcn,  Jolly, 
Bnchwald,  Hiibor,  and  E.  W.  Taylor,  have  been  unable  to  find  any 
ftlteration  in  the  vessels.  In  a  case  recorded  by  Probsr,  though  thoi-o 
wore  no  changes  in  the  vessel  walls,  there  was  engorgement  of  the  capil- 
laries and  increase  of  them  in  pl;ices,  with  widening  of  the  perlviiscular 
s[>ace — conditions  which  have  also  been  described  by  Leo,  Kelp,  Jluchwald, 
Putxar,  and  others.  Charcot^  Gutrard,  and  Fromnmnn  are  among  those 
who  have  found  vascular  changes  in  disseminate  aclerusLs  ;  and,  in  addition 
to  the  more  commntdy  describeil  changes,  they  met  with  narro«'ing  of  the 
ircssels.  Kibbcrt,  another  author  who  h:i8  de.9cnl)ed  changes  in  the  vessels, 
found  thrombus  formations,  M'Mt  observers  have  described  thickening 
of  rho  veasel  walla,  widening  of  the  perivascular  lymph  bjkico  with  a 
large  nnniher  of  Icucoi^ytes,  and  increase  of  nuclei  of  the  vcsjtcl  walls. 

Patholog"y- — Leaving  out  of  consideration  those  polnt-s  in  the  patho- 
geny of  the  disease  alrejuiy  sufficiently  dctlt  with  in  disctissing  its  causes, 
we  have  still  to  consider  the  origiu  of  the  morbid  process.  Various  views 
have  been  adv.ini:od  on  this  subject,  and  cogent  argumenta  have  been  uae<l 
in  support  of  this  or  that  hypothesis.  The  first  quest iuns  are  whether 
the  morbid  process  is  one  ^vhich  affocis  the  nerve  olcmeiita  primarily,  or 
whether  the  interstitial  tissue  sutTers  first  1  The  cx]jlanalion  commonly 
accepted  is  that  the  process  is  primarily  interstitial,  consisting  in  a  chronic 
inflammation ;  and  that  the  myelin  sheaths  of  the  neurons  sufier  Pccondarily 
— a  view  that  has  been  supported  by  Charcot,  Erb,  Liowera,  Leyden, 
Wernicke,  and  others.  Leyden  has  gone  even  fari.lier  in  this  direction, 
and  h,iB  determined  that  a  multiple  sclerosis  may  be  evolved  from  an 
acute  myelitis;  moreover,  in  their  article  in  Xolhnagel'ri  S>/stfm  of  MftUchu, 
this  observer  and  Goldscheider  have  treated  disseminate  sclerosis  as  a 
form  of  chronic  myelitiit.     Bikeles  also  classes  this  disease  as  a  niyelttis. 

The  opposite  view,  which  regards  the  disease  as  a  primary  affection 
of  the  myelin  sheaths  of  iho  neurons  with  secondary  hyperplasia  of  the 
interstitial  tisaues,  owes  its  origin  to  Adarahiewicz,  whose  conclusions 
w«re  baifed  on  the  results  of  a  safranin  stain  which  i*  supposed  to  have 
a  specific  colour  reaction  for  healthy  and  diseased  myelin;  but  as  the 
niotbnd  is  untrustworthy,  the  arguments  based  upon  it  are  frail.     A 


cue,  recorded  by  Kcmhold,  and  already  cited,  may  be  interpreted  on 
the  lines  of  Adaiukiewicz's  view.  The  anatornical  changes  vera  quite 
unustml ;  as  hiLs  already  been  said,  in  the  presence  of  extensive  die- 
appearance  of  the  myelin  she.iths  and  axia-cylitiders  there  was  little  or 
no  iiicrcaiie  of  the  gliu  tissue  ;  and  lU'irdiuld  regaidctl  t]io  case  as  an  early 
one  of  jin  i«cha.'iuic  or  toxic  degeneration,  with  min.-li  less  of  an  iiiHamnm- 
viry  eharacler.  Hiiber  aiipporU  tho  view  that  the  nerve  eU-incms  BulTer 
priiiuirily,  and  that  the  sclerosis  ia  secondary  to  the  atTec-cion  of  I  be 
parenchyma.  He  considers  that  there  is  a  simple  degenerative  dcstruc- 
tion  of  the  myelin  sheath  or  of  the  whole  nerve-fibre,  and  that  the 
proee^  is  not  inHaramatory  as  we  are  accustometl  to  see  inHammatlon  iti 
acute  myelitis.  Kodlieh  holds  similar  view*.  Both  of  these  observers 
could  deloct  fresh  patches  where  there  wm  d is uppe-i ranee  of  the  norve- 
fibres  in  great  maitiieii  without  change  anywhere  in  neighbouring  inter- 
stitiai  tissue.  Hiiber's  view  has  much  to  recommend  it ;  moreover,  a 
point  which  has  oftentimes  been  siiggeeted  to  me  by  a  study  of  the 
morbid  anatomy  of  this  disejise  has  not  escajje^l  his  attention  also  ; 
namely,  that  an  interstitial  proliferation,  originated  by  a  |>uren- 
chymatous  degeneration,  may  spread  beyond  the  limits  of  the 
ucrve  elemontB  primarily  diseased,  and  may  thus  tuad  to  secondary 
destruction  of  the  nerve  elements  of  contiguous  parts.  In  this  way  the 
f«ct  may  possiMy  be  explained  that  in  the  outlying  districts  nf  a  |mTeh 
of  sclerosis  the  interstitial  tissue  cimnge  is  often  obviously  in  advance  of 
the  dcsiructivo  procow  in  the  nerve  elements.  This  may  be  ficen  more 
especially  where  the  gray  matttr  is  invaded  in  any  region  ;  for  under 
such  circumstances,  as  has  already  been  said,  tbe  intorstiiial  tii^sue  may 
bQ  seen  insinuating  itself  between  nerve-cells  wherein  hitherto  there  had 
bocTi  no  evidence  of  any  deleterious  effects  on  these  jiarts  of  the  neurons. 
The  importance  of  giving  due  consideration  to  this  possibility  will  be 
obvious  when  it  is  remembered  that  this  very  fa<!t,  that  in  the  peripheral 
zones  of  sclerotic  areas  the  iiit«rstitia]  process  may  oEientimes  be  seen 
much  in  advance  of  any  destruction  of  the  nerve  elements,  has  been 
adduced  as  strong  evidence  that  the  whole  morbid  process  is  primarily 
interstitial ;  whereas,  in  reality,  thts  i)rocess  may  be  primarily  parenchy- 
matous, giving  rise  to  proliferation  of  the  intorRtitial  tissue  secondarily, 
while  the  hyperplasia  thus  started  may  in  its  turn  lead  to  deatruction 
of  other  nerve  elements.  According  to  this  view,  sume  of  the  nerve 
elements  sufl'er  primarily,  while  others  sniTor  secondarily  to  an  inter- 
stitial tissue  proliferation  originated  by  the  primary  degenerative  eliangcs 
in  I  be  one  set  of  nerve  elements. 

The  view  that  the  morbid  process  is  primarily  parenchymatous 
accortU  well  with  the  growing  belief  that  the  disease  is  toxic  in  origin  ; 
for  the  effects  of  toxins  on  the  nervous  system  arc  as  a  rule  first  mani- 
fested on  some  part  of  the  neuron  itself,  whose  destruction  leads  to 
secondary  proliferation  changes  in  the  interstitial  tiitsues. 

Another  view  held  by  some  is  that  the  process  is  primaiily  viuculttr, 
ftud  that  the  vessel  changes  lead  secondarily  to  the  other  morbid  con- 


(licioiis.  This  interpretation  of  thG  morbid  picture  wiw  that  adopted 
by  Rindrteisch  aa  long  ago  as  I8IJ3;  and  it  has  since  found  favour 
with  dillcront  obscivcrs,  including  Kibbcrt,  Uuss,  WilhjLinsoti,  Fiirsuicr. 
Goldiichcider,  P,  Marie,  Hcsti,  and  Burlsch.  An  argument  which  baa 
h«en  aJ\-aiiced  in  support  of  this  hypotliesis — namely,  that  n  vessel  with 
alt^ii'Oil  walls,  and  it  may  he  even  otiUterated  lumen,  may  he  seen  in  the 
foritro  of  the  sclerotic  patL-he!> — floe$  not  bold  good  in  many  ca^es,  for 
pfitchos  may  uftuu  bo  seen  which  aro  iti  tio  way  rclaled  to  vessels. 
Further  than  this,  while  vessel  changes  are  met  with  iii  a  considerible 
proportion  of  caaos  of  disseminau^  sclcroRJit  there  arc  cases  of  the  distuKO 
on  record,  othci  wise  typical,  in  which  the  vessels  have  shown  no  morbid 
change.  Moreover,  whch  vossel  changes  are  present  the  most  pi-o- 
nuunced  altera:ion;t  may  he  Heun  in  [Miriii  of  tlm  central  nervous  system 
quite  free  from  any  other  morbid  change,  while  well-markerl  degenerated 
areis  may  be  hi  nu  way  rehited  to  vessols.  There  is  much  then  to  suggest 
tJiat  the,  ve«3eh  may  bo  alfcctcd  by,  uiy,  some  toxin  to  which  the  other 
morbiil  changcit  met  ^vith  in  the  dttica$e  are  duo  ;  but  that  the  vascular 
change  can  in  no  sense  be  regarded  as  the  starling-point  of  all  the  anatom- 
ical ebirigoi,  though  of  some  of  them  it  may  be. 

A  further  hyiJotheais  to  bo  cousidercil  is  that  of  Striimpell,  who, 
AS  a  result  of  two  oljservations  in  which  he  met  with  a  combination 
of  hydromyelia,  central  gliosis,  and  multiple  sclerosis,  suggests  that 
possibly  disseminate  sclerosis  is  not  a  disease  of  exogenous  origin  at  all, 
but  one  truly  endogenuua ;  and  again,  that  it  is  a  multiple  gliosis 
depending  on  congenital  influenced,  such  as  are  operative  in  the  caee  of 
muUipIo  neui-omn.  tibroma.  lipoma,  and  the  like.  In  support  of  his 
contcMlioti  he  points  to  the  fact  that  nciuly  all  nervous  diseases  of 
exogenous  origin  are  characterised  by  early  alTectioti  of  the  nerve-cella 
and  axls-cylindern,  multiple  sclerosiR  being  the  only  exception.  He 
further  points  out  that  if  the  disease  begins  in  theglia,  without  primary 
Mtrection  of  the  neurons,  it  is  easier  to  understand  why  the  inyuUn  sheath 
BuHers  alone,  and  why  the  aiis-cylindar  may  tie  so  long  preserved. 
Then  again,  the  fact  that  the  disoaio  UBiially  manifests  itself  in  young 
persons,  and  that  its  first  manifeslations  may  be  traced  even  to  child- 
hood, is  regarded  aa  aigniticant  in  this  connection.  Striiinpell  also  points 
out  that  a  disease  may  be  thun  eudogenouts,  and  yet  the  impetus  tn  the 
disturbance  may  be  the  result  of  some  exogenous  inHiience ;  such  as  an 
acute  disease  or  a  trauma. 

A  cai-efid  review  of  the  subject  makes  it  clear  that  in  the  pr&*ont 
stale  of  our  knowledge  the  origin  of  the  disease  cannot  be  definitely 
decided.  The  most  prominent  feature  in  the  morbid  picture  appears 
in  most  eases  to  bo  the  neuroglia  proliferutioii ;  but  whether  this  be 
primary,  or  secondary  to  a  parenchymatous  degeneration  of  the  nerve 
elements,  must  necessarily  l>e  largidy  a  matter  of  snrmiRe  until  a  greater 
nt^m^le^  of  cases  have  been  studied  histolngically  in  the  earliest  stages  of 
iho  ilitcasc.  With  regard  to  the  vessels,  however,  the  occasional  chungc!>  in 
them  can  only  be  regarded,  at  most,  as  conttugeut  elements  tn  the  disease. 
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Dla^rnosis. — Easy  as  is  tho  diagnosis  of  disseminate  sclerosis  vrben 
its  tltnioil  [QAnifesliilions  arc  those  which  charactcri^d  the  graphic  picture 
of  the  disease  drau-n  bv  Charcot  in  his  clussical  account  uf  it,  nevertheless 
the  Uiagnwia  is  a  matter  of  extreme  <liflicu]ty  tii  many  al)crnint  cases 
of  the  .iffectiiin,  a  various  group  whiih,  as  we  have  already  seen,  \r  even 
larger  than  that  of  the  80-cal]ed  typical  cases. 

Hvftrrtn.- — Of  all  conditions  of  the  nervous  syslora  none  is  more 
likely  to  be  confounded  with  disseminate  sclerosis  than  hysteria.  Dr. 
Ru7jutrd'n  .stntvment — that  disseminate  sclerosis  in  iti;  curlier  stages  is  of 
tttl  nrpHiic  diseases  that  most  commonly  mistaken  for  hysteria — has  every 
jiutifiaiiiuii.  The  cumhinaUoii  of  synijitoins  unconnected  with  any  one 
svftcni  and  independent  of  anatomical  distriltution.  in  cunjnrtclion  with 
the  rapid  variations  and  changes  of  the  nianifestntiona  of  the  disease, 
make  it  easy  for  tho  two  conditions  to  be  confused.  Both  are  met  with 
most  commonly  in  early  adult  life,  and  both  may  appear  to  def>end  on 
fume  mental  shock,  either  alone  or  combined  with  some  physical  Injury,  jjcr* 
haps  of  the  nn(st  trivial  character.  .Scanning  speech  and  intentiem  tremor 
may  both  be  met  with  in  hysteria  ;  and  it<  \v.\h  been  ^Jtid  that  ny^^tJl^r[l^3 
aIso  may  occur  in  this  affiK!tion.  The  latter  statement  is,  however, 
probably  erroneous  ;  for  in  an  extensive  infiuiry  into  the  disiinjiiiiMhing 
featnres  which  clunTLCterise  these  two  rliseases,  SoiKjues  never  found  this 
symptom  present  in  hysteria.  To  a  form  of  jeiky  unsteadiness  of  the 
globes,  commonly  associated  with  blinking  of  the  lids  whieli  la-Ay  occur 
in  hysteria,  I  have  alrwidy  alluded. 

Oiir  difficultio*  in  diagnosis  are  intensified,  as  we  have  seen,  by  the 
frequency  with  which  hysterical  manifL-i>tatiotis  supurveDO  upon  the  organic 
basis  ;  in  such  amount,  it  may  be,  as  effectually  to  obscure  the  underlying 
simctural  defect  and  make  errors  in  diagitosis  of  etmimon  orcurrRnre. 

On  %vhat  p*>ints  then  are  we  to  rely  for  a  diagnosis  between  two 
conditions  84)  wusily  confounded?  Of  prim;iiy  importance,  if  present,  ts 
the  detection  on  ophthalinoi^copic  exaniinatiun  of  chiiuges  in  the  optic 
nerves,  or,  failing  this,  of  a  certain  character  of  defect  of  vision.  In 
both  diseases  distiurbances  of  vision  occur,  but  in  hysleriji  no  structural 
changes  exist  in  the  optic  nerves.  Next  in  order  of  importance  is  the 
detection  of  <]istinct  nystagniiis,  which,  as  wo  have  already  seen,  probably 
never  occnni  in  hysteria;  and,  when  present  in  <li«»eminate  sclerosis,  is 
a  symptom  of  great  diagiiostic  value  r^ossof  conrrnl  over  the  sjihincters 
may  occur  early,  and  thus  aid  our  diagnosis  ;  thotish  more  commonly  they 
are  afl'ectcd  late  in  the  course  nf  iho  di.seasc,  after  other  8ympt(mis  clmiac- 
teristic  of  the  organic  aflection  have  maTiifested  ibeniselves,  ami  diagnosis 
b  no  longer  in  doubt.  Another  phcnonicnon  wliicli  may  occur  early,  and 
thus  help  U3  in  diag;no8iiig  the  organic  affection,  is  thi?  abolition  of  one  or 
both  knee-jcrkfi. — a  fita(«  of  thiiiL's  which  is.  however,  cornpanitivelv  raie. 

The  well  known  stigmata  of  hy.'iteria,  when  present,  though  leaving 
DO  roiMD  for  doubt  that  there  is  tbi^  functional  element  in  the  case, 
nnhuppily  do  not  aid  us  iti  detenuining  whether  the  fiuictioiial  nianifesta- 
lions  have  an  organic  substratum.     Similarly,  the  inllueuce  of  suggestion 


in  modifying  or  clejiring  up  the  sjinptonu  does  not  materially  alter  the 
posiiioii  of  doubt-  in  which  we  muy  find  oiinsolvea. 

Prinmrtf  iatrral  sclerosis.  —  As  the  earliest  m;inifes  tat  ions  of  dis- 
scminalo  sclerosis  nmy  he  a  spastic  pamplegia,  without  uny  evideiico 
of  ufTectioii  of  the  superior  extremities  or  territories  pitjaidod  over  by  the 
cranial  ncrve«,  it  is  obviovi8  thitt  in  any  case  of  the  kind  it  may  he  quite 
impossible  to  say  at  the  out«et  whether  the  pjiraple^ia  ia  the  initial 
symptoui  of  a  di&seiuinato  disease ;  whether  it  u  due  lo  n  primary 
ficlei'osis  of  the  pyramidal  tracts,  or  to  some  myelitic  process  limited  to 
the  spinal  cord.  It  is  only  by  carefully  watching  the  progress  of  such 
cases  that  a  correct  opinion  can  be  formed,  and  it  is  all-important  in  this 
connection  to  keep  a  careful  watch  on  the  optic  nen'cs.  Little  less 
im|K>rtant  is  the  detection  uf  centnti  scotomn,  peripheral  CMjutniction  o£ 
the  visual  tieldd,  distinct  nystagmus,  or  intention  tremor  ;  all  of  which 
nniuralty  point  to  disseminate  sclerosis.  A  word  of  warning,  is,  however, 
necessary  in  regard  to  nystagmus  and  intention  tremor.  I  have  had 
HQvenil  opportunities  of  seeing  cases  of  spastic  paraplegia,  presumably 
the  re«ult  of  myelitis  limited  to  some  part  of  the  caudal  half  of  the 
sjjinal  cord,  sevcrrtl  years  after  they  first  came  under  my  uhscrvation,  in 
which  slight  nystagmoid  movements,  slight  intention  tremor,  and 
increased  iiciivity  of  the  arm-jerks  were  detected,  symptoms  which 
were  not  present  when  the  patients  were  first  seen.  Opportunities 
of  verifying  the  dingniwis  in  these  cases  have  not  occurred,  but  a  careful 
examination  of  the  cHnicJil  facts  appear  to  me  to  justify  the  aasumplion 
ili;it  they  are  not  instances  of  disseminate  sclerosis.  Why  such  late 
symptoms  should  urise  in  connection  ivHth  a  lesion  of  the  caudal  half  of  the 
cord  cannot  be  discussed  here;  but  such  slight  tendent:ics  to  nystagmoid 
movements  und  intention  tremui*s  occur  in  debilitiitcd  conditions;  and  in 
some  instances,  in  which  I  have  observed  these  late  symptoms,  the 
patients  had  itecn  attacked  by  influenza  after  the  occurrence  of  the 
paraplegia. 

Atoxk  Jiff  rap! fy ill. — In  this  group  may  be  included  the  combined 
degenerations  of  the  spinal  coixl  whic]i  occur  in  association  with  anemia, 
marasmus,  and  the  like ;  and  much  of  what  has  lieen  said  in  ronnoction  with 
spastic  pfiraplegia  is  obviously  no  le$8  applicable  to  these  affections,  in 
which  also  a  proWsional  diagnosis  is  all  that  eari  bo  made  in  the  early 
stages.  In  some  of  those  exceptional  ca-ses  of  disseminate  scleiosis,  in 
which  thTDUghout  the  clinical  conrsn  the  manifost,itions  are  those  of  a 
spinal  affection  without  any  evidence  of  invasion  of  the  brain,  the  symptoms 
may  so  closely  resemble  those  of  ataxic  piuaplegia  as  to  make  a  diiignosis 
imjKJSsibte.  The  tendency  in  some  of  these  eases  to  improve  fnra  time,  and 
then  to  relapse,  niny  increase  iho  difficulty  of  diagnosis  ;  but  these  araeiiora- 
[ions  do  not  occur  so  frequently,  nor  are  they,  as  a  rule,  nearly  so  great 
as  in  the  case  of  disseminate  sclerosis.  An  instance  in  which  a  jieculiar 
form  of  paraplegia  associated  with  anipmia,  and  stipposed  to  be  due  to  the 
cord  changes  met  with  in  this  affrctinn,  has  recently  come  under  my  ohserva- 
lion,  where  cxaiuinatiou  of  the  spinal  cord  rcvoidud  unmistukablo  evideuco 
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of  disseminate  sclerosis.  In  this  cuau  up  to  the  ciul  tliiTe  was  noue  uf 
the  cbtLmcteristic  fymptoms  nf  the  (liBscniinate  dinteaitfl  to  aid  di:i<;iutsis. 

J/fifdittirif  titaj-iit, — InaKmiich  as  we  have  seen  th-'it  miiitijile  PcK-ntsis 
may  occur  in  quit*  yoxin^  chiMren,  it  is  sometimes  difficult  to  distinguish 
lictwccn  this  cunditiun  and  Friedreich's  ataxy.  A  few  I'nstamcs  have 
been  rcconlcrl  in  which  more  than  one  recmbcr  of  the  same  family  has 
been  the  xultjuct  of  diMi^minate  AcleroniK  ;  but  thiri  nlTcction  ratiiioL  be  kiu\ 
to  )>e  A  family  dtpcase,  so  that  the  occurrence  of  Bymptoms  in  more  than 
one  meml^er  of  the  sime  fuuiily  is  a  diiij^ncwtie  lanut  of  iniyinrtaiuc.  Of 
further  v&hie  in  diiignosia  is  the  absence  of  knee-jerks  and  the  detuctioii 
of  any  bodily  deformity  such  as  lateral  curvature,  pea  cams,  and  the  Hke. 

Exen  more  diHictdt  to  discriminate  may  bo  the  form  of  ccrebelhir 
beredo-ataxia,  which  begiua  between  the  ujres^f  twenty  and  thirty  yeiL-s. 
lu  Imlh  ulTectiouH  there  may  )>e  mental  dcficiuiicy,  opiie  atiophy,  failure 
of  pupil  reaction,  jxira lysis  of  ocular  muscles,  nystagmus,  intention  tremors 
of  the  superior  extremities,  a  titubating  gnit^  and  increase  of  myotaiic 
irritability.  As  in  Friedreich's  ataxy,  chief  reliance  has  to  be  p]ace«l  on 
the  discovery  of  evidence  of  affoctioti  of  other  mcmticni  of  the  family  as 
an  aid  to  the  diagnosis  uf  the  herectitjiry  aflectiotu  It  must  not  be  sup- 
posed, however,  that  tlie  occnrrence  of  the  affection  only  in  nno  member 
of  a  family  necessarily  negatives  the  diat^nosia  of  the  hereditary  affection, 
u  other  children  may  became  af!ecbcd  Aiibitcquently.  Wo  ought  e^jiecialty 
to  be  on  oar  guard  if  the  eldeet  child  of  a  family  happen  to  be  the  one 
affoclecL 

Pxudo-^lrrosia. — AVestphal  described  two  cases  in  which  there  waa 
the  clinical  piotnre  of  diMeminate  8i?l<^roHLK  (hiring  life,  but  no  changes 
were  found  after  death  to  account  for  the  condition.  Leydcn  and 
Langer  have  also  met  with  tins  condition  of  thin^  The  exact  nature 
of  these  casea  is  doubtful,  and  they  are  far  too  rare  to  bo  of  much 
impariaiice.  They  may  depend  on  some  form  of  intoxication  acting  on 
the  neurons  with  sufficient  intensity  to  derange  fiinction  without  leading 
to  sti-uctuml  change.  On  the  other  hand,  it  may  be  that  M'ith  cruder 
methods  of  examination  stnictund  changes  were  overlooked  which  would 
have  been  dotcetcd  by  morleni  methodfi  of  examination.  For  this  Bubject 
the  reader  is  referred  to  a  subsection  on  p.  92. 

Talfts. — The  class  of  case  of  this  affection  likely  to  bo  confounded  with 
disseminate  scIenMsiH  is  that  in  which  motor  weakness  preponderates  and 
ataxy  is  slight.  Failure  of  the  pupil  to  respond  to  light  is  rare  in 
disseminate  sclerosis,  and,  if  present,  wnuld  bf  pru)>ably  a.wociated  wilh 
other  enderices  of  implication  of  the  brain  by  the  disease;  whereas  in 
labea  it  may  I>e  the  only  indication  of  the  kind.  Moreover,  cases  of 
disBeminate  sclerosis  in  which  the  knee-jerks  are  abolished  are  not 
eommon,  and,  when  mot  with,  muscular  atrf»phy  in  the  inferior  oxtrrmitiea 
is  not  as  a  rule  long  dclaye<l,  as  the  sclerotic  jKitch  in  the  Inmliar  cord 
occAstons  deatniction  of  the  anterior  horn  celln.  BcKiden  this,  the  knee- 
jerks  may  be  al»sent  for  a  time  and  then  return  ;  while  in  tabes,  after 
being  really  abolished,  they  do  not  return  eiiccpt  where  degeneration  of 


the  pyramiJiil  tract  has  subsequently  occurre*!,  as  in  a  case  recorded  by 
Drs.  Hu^iiiliiigs  Jiickaori  atirl  JjiniKH  T.'ivlnr. 

Amt/iitmjihk  UtnM  idrfosu. — W'hether  the  manifestutinns  be  b'mit^d 
to  the  bpinal  coi^.  or  iiivolvu  the  bulb,  tho  question  uf  (iiat-iiosis  from 
dissotniiiuto  sclerosis  in  which  atrophy  of  uiusclcs  xn  pri«5eiit  may  arise. 
The  distinguishing  feature  ib  that  in  ib'sscminate  sclerosis  |umlysis  precedes 
muscular  atrophy,  while  in  amyotrophic  latorai  Bclerusis  atrojihy  precedes 
paralysis,  ftui]  the  hitter  is  p["oportionaI  to  the  dej^ree  of  atrophy. 

S'lrinimuijdiit. — The  class  of  case  of  ilLsseiiiirjato  nclenisis  last  con- 
siOereJ  may  simihirly  sugj^ost  syringomyelia,  the  more  so  as  nysUgmua 
may  exist  in  both  disoo^ios ;  hut  tho  trophic  distiirbanees  of  the  skin,  and 
perhaps  of  the  joints,  preservation  of  Uictile  sensibiHty  with  abolition  of  the 
power  of  |)crecptii)ii  of  piinful  and  therma!  iiopreasions,  lo^'uther  with  the 
presence  uf  l.-itcral  curvature,  do  not,  as  a  rule,  leave  the  diagnosis  long 
ill  tlonbt. 

(irneml  pirnli/sis  of  the  twanf  and  disseminatfi  sclerosis  may  resemble 
each  other  closely  in  some  cases.  Mental  changes  may  occur  in  both ; 
but  deuioiitia  is  present  only  in  advanced  stages  of  disseminate  sclcruaia, 
and  is  never  so  marked  a^  in  gencnil  piiralyi^is ;  and  though  there  may 
be  a  condition  of  bonhomie,  there  is  never  anything  tuiiotmting  to  the 
grandiose  state  mot  with  in  a  goo<]  many  subjects  of  general  jmralyait 
The  resemblance  of  the  siwech  defect  is  unperficial,  and  on  careful 
examination  thd  diflerences  are  easy  to  distinguish.  Thf  painly tic  speech 
is  tremulous,  but  not  scamung ;  and  paraphasia  Uteralis  docs  not  occur  in 
disseminate  sclci'osis. 

Althoiifih  ill  general  paralj'sis  there  may  be  intention  tremor,  which 
may  bo  very  difficult  to  distinguish  from  that  of  multiple  scleitjiiis,  as  a 
I'uto  there  is  no  such  ditliculty,  as  it  is  more  of  a  librillary  tremor, 
atrccting  especially  the  facial  muscles  and  tongue  ;  and  even  when  of 
gi-cater  range  of  oscillation  tho  vibiutions  can  be  distinguished  by  thcur 
constant  presence,  irrespective  of  voluntary  movement. 

Ill  spitti  of  ihc  attempt  of' Moncorvo  and  others  to  establish  a  con- 
nection between  syphiJis  and  disseminate  Bclerosis,  an  antecedent 
history  of  tho  former  disease  would  lend  weight  in  the  npinion  that 
tho  disorder  of  tho  ner\'0U8  system  was  genend  paralysis  rather  than 
disseminate  sclerosis. 

CcrffmhxpiiHif  sjipliilis. — Cerebro-spinal  syphilis  may  give  riee  to  very 
similar  symptoms ;  especially  to  optic  nerve  change*,  sjmstic  paralysis, 
and  apoplectic  attacks.  But  nysUigrous,  tremor,  and  sciinning  speech  are 
wanting;  while  in  disseminate  sclerosis  the  sensory  pheiiouicna  arc  in 
the  biickgiYvund,  and  there  are  usually  no  ineningilic  Hvmptoins  :  dementia 
is  less  common,  as  are  alt^o  paralysis  of  crunial  nervcii  aiKJ  hemiplegia.  In 
some  cases  it  may  Ihj  impossible  to  distinguish  between  the  two  diseases 
in  any  other  way  than  by  testing  the  etfoct  of  antiayphilitic  treatment, 

Cn-fhml  tuntmiT, — Mistakes  in  diagnosis  may  bo  m.'ule  in  the  class  of 
casfs  of  multijde  sclerosis  in  which  hemiplegja  occuis;  it  iimy  be  mth 
headache,  uptic  nuuiilis,  and  other  symptoms  of  appareut  cea-btul  origin. 
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Or  the  niistaku  nuiy  ari^c  through  igiinnmco  of  tl:o  fact  timt  ii  tninoiir, 
e^lieirUItj  if  nituaUHl  in  tbti  jwins  or  criis,  may  give  rise  to  an  incoonlinatinn 
of  movement  closely  resembling  that  seen  in  disseminate  sclerofiia,  and 
occurring  only  vn  voluntary  movuuieiit ;  nnd  tliat  iiydtu^iiius  Hiid  in- 
cuuitliuatiou  may  be  indications  of  a  lumuiir  scitLcd  in  the  ccrebeUiim.  On 
the  uLher  iL-ind,  it  niu^it  Iw  boriiu  in  luiiul  chiit  n  Rcluratio  jutttjli  involving 
the  e^roWlIum,  or  one  of  its  pu'diincies,  may  give  rise  l«  symptoma 
resembling  those  of  tumour ;  aUhough  optic  aemitis  umi  pressure 
symptoms  would  of  course  be  alMtenti. 

Although  optic  neuritis  may  occur  rarely  in  disseminate  sclerofiis, 
it  never  assumes  the  form  of  choked  disc  ;  nnd  there  is  an  abftencc  of 
evidence  of  incrwiaed  intracranial  ijressuic  iw  evidenced  by  slow  pulse, vomit- 
ing, ttnd  so  MM.  Where  it  is  not  jioasiblu  lu  atrivu  at  a  diagnoi^i!),  spinal 
puncture  has  lieen  suggeatpd  as  an  aid,  since  increase  of  cerebru'Spiual 
fluid  would  not  be  expected  in  diftseminate  sclerosis ;  but  it  is  only 
vhere  the  symptoms  suggest  a  tumour  so  situated  us  to  be  accessible 
to  Buqp'cal  juterifcrencu  that  Kuch  a  method  uf  diagnosis  seems  jusiiiicd. 

jffMtfilrj^u. — As  apijpltictiform  attacks  sometimes  occur  in  multiple 
sclerosis  it  liccomcs  nect-ssury  to  distinguish  such  attacks  from  thu  results 
,of  the  rupture  of  a  cerebral  vessel  or  iu  ctCL-lusion.  Such  attacks  in 
'diaseiuinate  sclerosis  are  always  transiiory,  and  no  evidences  of  ilesetjuling 
degeneration  appear.  Further,  the  premnnitory  symptoms  of  tiiie  apoplexy 
aro  wanting,  and  there  is  an  absoucc  of  the  initial  fall  of  tcmpcmturo  which 
accompanies  the  commeucctment  of  the  attack. 

Birtii  palsifj.- — Afiectiotis  of  this  kind,  in  xvhich  the  motor  cortex  of 
both  cerebral  hemispbci  es  are  involved,  may  be  rcBpon*.iblo  for  in- 
coordination of  movenicnlfi  of  both  iinus  and  legs  indislingiiibhuble  from 
Ihe  jerky  movemeiita  of  multiple  selcrosia ;  furthermore  there  may 
be  a  closely  similar  defect  of  speech.  The  history  as  a  rule  suffices 
to  distinguish  these  cases  ;  but  when  it  cannot  be  obtained  satisfactorily 
I  ■nmc  unccrtJiinty  nuiy  exist  for  a  time,  llie  progress  of  the  two  ulTeclions 
'i«  so  totally  diffennt  that  it  cannot  l>e  nccessaty  to  extend  the  obsen'flp 
ttions  over  any  long  period  nf  time  bffnre  arriving  nt  a  definitf>  diagno-sia. 

T'fXk  iirinors. — There  is  little  likc-lihooLl  of  any  real  dilTiculty  of 
diagnosis  arising  in  this  connection.  Jn  some  cases  of  chroiiii:  aleaholism, 
in  addition  ~U>  tremor  there  may  be  nystagmus-like  twitehings  of  the  eye- 
bolls.  The  tremor  is  tine  and  rapid,  and  affects  the  tongue  as  well  as  the 
bands ;  moreover,  it  may  be  aggravated  by  cutting  olf  stinnilants,  and 
diminished  by  their  udministrution. 

MeiTurial  tremor  jKirsists  ajjart  from  voluntary  movement ;  and  in 
cases  where  it  (K-curs  the  [witient  is  alrejuly  in  »n  iwlvancetl  stjite  of 
cachexia  which  cannot  bo  mistaken.  In  addition  tu  thii!,  both  in  aleoholii>ra 
and  in  mercurial  (loisoning,  other  symptoms  which  chnracterise  the  exist- 
ence of  Hissemlniite  sclerosis  are  absent,. 

/Vii-.j/w.*ix  a>ptitnit..- — So  totally  different  are  the  pictures  of  the  two 
diseases,  that  in  Kpite  of  trcrtior  being  eonntinn  to  both,  it  is  ditficult  to 
suppose  thui  any  real  dithculty  iji  diagnosis  could  arise ;   oeverthelcss 


most  auiIioi'B  npfitiAr  to  consider  il  necessary  to  call  Attention  to  the  point« 
n-liicU  (ItsLJri^iiisL  the  twu  iliseuses.  Piiralysis  Hgit:].tia  occurs  in  nmcli 
older  su^ijecLu  ;  the  tietnnr  ia  cuiistant ;  ami,  even  when  extensive  in  rangCL, 
is  alw.'iys  regular.  Addtd  tn  this  the  maflk-Iike  fiu'**,  fixpd  attitiido  Jiiid 
rigidity  without  increa^^od  activity  of  the  tendon  i-eHexes,  make  it  im- 
po&bihlu  to  confuse  ihc  twu  disua^i*.^. 

Prognosis. — Aa  soon  aa  we  have  estahlished  our  diagnosis  a  fatal 
prognosia  becomes  equiilly  certain  ;  but  in  few  disenseB  is  it  more  difficult 
to  fix  the  probable  durutiun  of  life  with  approximate  ceriJtinty.  Wo 
have  noted  the  great  IcndLmcy  in  this  discaie  to  upjMirent  recovery,  or 
considerable  araclioraiiun  fur  long  periods.  It  is  obviou!*,  therefort", 
how  hazardous  it  would  be  to  express  too  confident  a  prognosis  when  we 
are  ahle  lo  recognise  the  disease  early.  If  the  case  is  seen  after  one  or 
two  periods  of  apparent  ai-rest  or  iinproveuicnt,  life  is  likely  to  be  spared, 
longer  than  in  the  case  of  a  more  or  less  steady  pro^ires!*  without  raateritd 
remission.  Aa  a  general  rule  life  is  not  usually  prolonged  beyond  two  or 
tlirec  yftars  after  the  clinical  picture  h  suttiricntly  charac'tpristic  to  leave 
no  doubt  aa  to  diagnosis  ;  but  there  are  many  notable  exceptions  to 
this  nile  ;  and,  aa  ulrejidy  quoted,  Charcot  considered  that  patient«  in 
whom  "spinal "  symptoms  only  are  present  may  live  for  twenty  years 
or  mure.  Symptoms  indicating  impliciitiou  of  stnicturcs  iu  the  medulla 
are  of  gravo  imjMJi-t,  and  may  be  taken  to  mean  that  a  fatid  issue  may 
be  expected  much  earlier  than  when  such  symptoms  an;  not  pn-senL 

So  too  the  degree  of  care  and  attention  thiit  can  be  ohiaired  in  the 
way  of  good  nursing  materially  aflx-cta  ihu  prognosis  as  reganls  the 
probalilo  duration  of  lift; ;  more  Rspecially  M'here  there  ia  a  tendency  to 
trophic  disturbance  of  the  skin,  loss  of  control  over  the  aphincters,  or  re- 
tention of  urine  reijuinng  the  use  of  the  catheter. 

Irrespective  uf  the^  care  that  can  ha  given  in  the  nursing  of  the  patient^ 
the  early  occurrence  of  bladder  iroublea  is  an  indication  that  the  duration 
of  life  will  }>c  shorter  than  other  man! fesUt ions  of  the  disease  would  justify 
us  in  supposing  ;  for  in  spite  of  nil  care  that  may  be  exercised  in  the  nursing 
of  such  eases  tho  risks  of  cystitis  and  !iccan<Jarv  pyonephrosis  are  great. 

TreatmenL — The  therapeutic  prospects  in  disseminate  aclenisis  are 
gloomy  in  the  oxtrt'me  ;  no  meilicinal  agent  has  the  slighiest  effect  in 
oiTesting  the  disease,  or  of  retarding  iU  progress.  Various  remedial 
agents  have  from  time  to  time  been  vaunted,  some  no  doubt  in  con- 
sequcnco  of  erroneous  diagnosis  in  the  first  instance,  and  others  in 
ignorance  of  the  remissions  which  are  common  in  the  course  of  this 
mysterious  disease. 

The  drugs  to  which  we  arc  justified  in  giving  a  fair  trial  arc  silver 
and  arsenic.  The  former  drug  may  He  given  with  advantage,  cither  as 
the  nitrate  or  in  the  form  of  the  chloride,  in  incresisirtg  doses  by 
subcutaneous  injerlion.  Kulenbiurg  has  recommended  that  arsenic  also 
should  bo  similarly  administered  ;  but  it  is  dotibiful  whether  this  mode 
of  giving  the  latter  dj-ug  baa  any  atlvantages  over  its  administration  by 
the  stomach. 
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Arconling  to  Gnuuet,  solanirid  iimirii^i^ho-s  the  fl.mouiit  (jf  trcmpr,  but 
il  h&^  \ns:n  BUj^gtxtod  by  Collins  that  where  this  (lru^ha8api>em'H]  to  do 
good  the  (liAgnosie  wos  »t  fault,  the  cases  tn  reality  having  been  hysteria. 

No  tc98  disappointing  arc  the  results  of  hydrupulliic  iiitd  uWctrical 
trvatmeat,  hulh  of  which  h»vo  Iwvii  i-cc'ommc tided  mure  especially  by 
German  mithorities,  but  h.ive  failed  to  give  saiittfactory  reisult^^  in  the 
hmids  of  cuiiipeteiit  physiciaiia.  These  measures  »liuutd,  huwcver,  have 
a  fair  triiil  in  the  earlier  stnges  uf  ihii^  ufTcclion  ;  and  niasKigB,  with 
pa&iivo  niovonients  at  the  various  joints,  is  of  undoubted  value  in  lesson- 
ing the  tendency  to  permaneut  contracture  and  to  sixisniodic  rigiility. 

But,  althnngh  we  can  do  so  little  to  influence  the  morbid  pro- 
cess directly,  we  can  do  much  indirectly  to  roUinl  the  prugresh  of  the 
dweaae,  and  to  make  the  time  that  remains  tu  the  juttieiLt  a  great 
dsAl  more  endurable  than  it  would  he  without  skilled  medi«;l  aid 
aud  careful  nursing.  In  the  first  place,  ir.  luis  been  found  that  theso 
paticnt.s,  in  tlie  northern  ports  of  the  globe,  arc  less  comfortable  in  winter 
than  in  summer ;  ko  that,  where  it  is  }>08siblu,  they  ahouki  l>e  sent  to 
spend  the  winter  months  in  warm  climates.  All  depressing  influences 
must  be  removed  as  far  as  possible ;  rLfst  must  be  secured  ;  and  every 
meaiw  Ltken  to  maintain  the  general  health  at  a^  high  a  stanilard  as 
possible  by  open-air  carriage  or  wheelchair  exercise,  the  ailministrittion 
of  nutritious  food,  the  exhibition  of  cod-liver  oil,  malt,  medicinal  tonics, 
and  the  like. 

In  the  case  of  female  patients  prcgnanry  is  especially  to  be  avoided  ; 
for  during  the  latter  half  of  pregnancy,  and  it  may  be  after  deli\"ery, 
the  disease  Is  more  likely  to  ndvaiieo  rapidly. 

Fatigue  of  all  kind,  both  physical  and  mental,  must  be  avoided ;  as 
must  indulgence  in  wine  and  voiicry. 

l*he  occurrence  of  iKwlwres,  cystitis,  and  similar  complications  call  for 
the  genontUy  recognised  means  for  their  alleviation  which  will  be  found 
deaeribed  in  other  imrls  of  this  work  (r.y.  vol.  i.  p.  432).  Intercurrent 
afTections  must  be  treated  ou  general  lines  if  they  occur  in  the  course  of 
Uie  disease. 

The  time  has  not  yet  arrived  when  we  can  speak  with  any  degree  of 
inty  or  confidence  with  regard  to  preventive  treatment  in  this 
but  many  facts  in  the  etiulugy  at  any  rate  warrant  our  insisting 
Ofi  certain  points  in  this  respect,  and  in  our  expressing  the  hopfv  that  a 
not  very  distant  future  may  bring  us  face  to  face  with  a  rational  and 
more  hopeful  means  of  dealing  M'ith  so  intractable  a  disease. 

The  infectious  fevers  appear  to  play  so  imporLmt  a  part  in  the 
eauaation  of  disseminate  sclerosis,  that  it  is  incumbent  on  us  to  enjoin  n 
sufficiently  long  periud  uf  rest  and  uthcr  means  of  recuperation  after  such 
illnesses  ;  more  esjKcially  when  symptoms  indicating  derangement  of  the 
nervous  system,  no  matter  how  slight  in  degree,  have  been  observed 
during  or  after  the  acute  disoise. 

SimiLtrly,  means  shoulrl  liciulopted  to  re*lucc  toamintmum  the  chances 
(^  iDtoxication  in  the  various  trades  where  metallic  poisons  are  used. 


A 11- important:  in  it  t.hHt  we  ahoiilti  wiim  those  who  have  had  inittal 
manifestJitioiiR  of  what  nisiy  prove  to  ho  (iisseminate  sclcroBiR,  to  take 
every  «iro  vi  thoinselvos  ;  to  raftiiitAiti  thtiir  nutrition  at  a  lii^h  stnTulard  ; 
antl  Lspocialiy  to  avuid  depressitig  uicntiil  and  physiwil  i;inm.'nce»,  injury, 
oxposiire  to  wot  ami  colil,  and  exccMea  tif  all  kimU.  I  have  said  that 
women  suffering  from  the  disawe  fshould  ho  I'specially  warned  againBt 
pregnancy. 

PsKUDO- Sclerosis. — In  18S:j  ■\Vfl8ti>hal  puhliBhod  two  cases  in 
which  the  symptom  poup  of  disseminate  sclerosis  vriis  prcfient  during 
hfc,  but  tn  which  nu  corrt3|K>udijig  changes  were  found  after  death. 
One  of  the  cases  wna  that  of  a  y<})iug  man,  wIiusl>  ilhicss  began  at  the 
age  of  eighteen  years  with  weaknej?a  of  the  upper  and  lower  extremities, 
and  double  vision  ;  death  reiuU.ed  nine  years  later,  hoforo  which  time 
t!ie  following  BVDiptoms  Uecame  manifest ; — weaknc!>3  of  intellect;  speech 
thai  was  natml  without  heitjg  »|uitt:  scanning,  and  ivhich  finally  became 
quite  unintelligible  ;  tromur  of  the  head,  lower  jaw,  ninscles  about  the 
month  anrl  toiiguo ;  slowness  of  all  movements;  m^irkcd  tremor  of  the 
anus  on  movement ;  anil  stitfuesa  and  uncertainty  in  the  legs.  The  tendon 
jerks  were  active,  sensibility  W7W  iinrrnal,  as  were  the  sphincters  also; 
and  the  act  of  swallowing  remained  good  up  to  the  la.st..  On  necropsy, 
the  hjjiin.  beside-^  being  ana'mic,  was  very  hard,  especially  In  its  posterior 
pni'ts  ,  otherwise  ni'>thiiig  ahnuruml  u'as  foniiil  cither  oti  ntacroticopic  or 
microscopic  examination.     No  sclerotic  ]>ntches  and  no  Inict  affection. 

The  second  case  was  also  in  a  male  subject.  At  the  age  of  thirty 
years,  soon  after  aci  attack  of  enlt^rie  fever,  he  became  weak  In  his  legs, 
and  had  a  dead  feeling  in  Ins  hands.  The  progress  was  slow,  but  in  time 
dLStuu't  phvfiical  disturlmtice  became  evident :  speech  lieciime  difficult  and 
altered,  often  scanning  ;  there  was  marked  tremnr  of  the  arms  and  legs, 
with  Htiffnesa  of  the  latter  and  a  siwislic  giLii.  The  tendon  jerks  were 
increased,  and  there  was  marked  paradoxical  contraction.  Apfiplcctiforra 
attacks  with  homiplegic  phenomena  occurred,  and  in  tho  course  of  tho 
atFection  there  were  impi-ovcments  and  retapses.  At  times  p«in  was  com- 
plained of  iti  the  ex  t  re  in  i  tie  Si,  and  thcie  mms  slight  diwtnr}ianee  of  aciisibilily. 
There  wa.s  no  markcrl  bladder  trouble.  Oeath  occuiTed  after  an  illness 
of  ton  years.  Nothing  was  found  at  the  necropsy  to  account  for  the 
clinicid  inanifestalions,  and  su>>Be4nent  microscopic  exAmination  prcjved 
equally  negative. 

Wcstphal  regarded  as  characteristic  of  the  condition,  for  which  he 
'propose*!  the  nnrae  "pseudo-selcrosis,"  the  speech  defect  ;  the  slowness  of 
mnvements  In  thn  eye  and  face  ninsclcii,  combined  with  a  peculiar  fixed 
oxprt«si<m  ;  the  jihysieal  distnrlwinres ;  the  aiMiplcctiform  atticka;  tho 
marke*!  tremor  in  the  extremnies  and  the  sjijistie  phenthmona,  m)tal»ly  the 
increased  tendon  jerks  ;  the  paradoxical  contraction  ;  tho  motor  weakness  ,• 
the  Bligh.tiicss  of  the  disturbance  of  sensibility,  and  the  normal  stAte  of 
the  sphincters. 

Stnimpell  has  quite  recently  recorded  two  cases  which  closely  resemble 
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those  published  by  Weatphal.  In  the  first  of  ih«s<;,  during  llie  whole  of 
tlie  uniti  tiutc  the  patient  wiis  under  ohsorvation,  the  iltagnosis  could  never 
he  quite  certain.  It  seemed  clear,  however,  that  some  severe  organic 
oiTccUDti  mutit  be  present  to  iiccount  f>>r  the  mutiifeslutioiis,  the  tuofi 
hkely  conHitJrin  a|ipfaretl  to  be  dissfiuiimte  st-lerosis,  as  there  ivero 
TTurkitil  rtcjiruiiiig  »i[HUU'h,  great  inti'iitioii  trttiiior  of  the  ariiiit,  and  njvif^tic 
pbenometm  iu  the  le^n.  This  <litignosi3  secmwi  the  more  prolwible 
nben,  lulur  in  the  course  of  the  jltness,  apopleetifurni  iiiid  c|)iIepLiform 
attaclu  tK,-cmTed.  Yet  Striimpell  Mas  iievor  quite  satiBfiwl  with  the 
tlio^ctsis  of  diiisomiiiate  sclerfisia,  and  ronsulcrs  that  the  following  points 
uiilinited  (lyMiiist  it  r— the  manifesLatioiis  of  ihe  disease  began  as  early 

the  a;;c  of  Iwulvc  yeai-s,  ivbertas,  acconling  to  him,  nearly  all  the 
uf  suppfL-ietl  disneiiiinate  sclerosis  in  diildren'  Hre  u^him  to  t|iicfti()n. 
Thw  char-uter  of  the  disturbance  of  movement  of  the  arms  was  not  that 
usuMJIy  seen  with  the  intention  tremor  of  c[isi>eminato  sclei-osis;  and  in 
the  le^  the  8p<i^tic  phenomena  uere  not  associated  with  ataxy,  as  is 
oWrreiJ  at  any  rate  in  most  cases  of  disseniiiuilc  sclerosis.  On  tiocrop:^* 
all  that  wn.8  founil  was  slij;ht  dcgenenitiini  of  llie  crossicd  pyniniidal  tracts 
in  the  cervical  region  of  the  cunl,  ami  a  sniidl  KVinitn-irical  patch  of  de- 
gv'ticrntion  on  the  two  aides  in  the  upper  ci^rvjcal  curd  in  the  region  of 
(idwers's  tnict,  which  aro-w  of  degcnenition   rnuld  \ip  i  raced  to  the  lower 

of  iho  medulla  obIon;^t.i.     Not  a  single  sclerotic  pJitch  was  found  to 

lort  the  diftj^nosis  timt  seemed  prf>Uidilc. 

The  clinical  manifestations  met  with  in  Striimpcll's  second  cjise  also 
nude  it  pmbedile  that  <liseen»in.ite  sclrtrasis  was  tlie  underlying  j^wjthologi- 
cal  condition  ;  but  at  the  autopsy  nothing  iilmormal  was  found,  except 
that  tho  whit«  matter  of  the  biain  was  abnurmally  firm,  ospcci^dly  in  the 
DDTtpital  region  wheie  it  was  quite  leathery  in  consist^jct;.  On  subseciutnt 
microscopic  examination  a  wry  h]i(;ht  degree  of  rlcgeneralion  of  the 
cnMscd  pymmidat  tracts  in  the  upper  part  of  the  cord  was  met  with,  as 
in  hii  other  cjtse.  Microsci>pic  cxtunination  of  the  apjiarently  sclerotic 
pftTt  of  tho  brain  proved  that  the  nerve-fibres  weie  I'ntsict,  and  that  there 
«ras  no  increase  of  interstitial  tissue. 

Mnric  has  regarded  Weslphal's  cases  as  insUnces  of  hysteria;  but  in 
this  iipiniitn  he  receives  no  support  either  from  (Ippenheim  or  Striinipcll, 
and  the  latter  observer,  who  is,  of  course,  iptite  familiar  with  those  cases  of 
hysteria  which  resemble  diascniinatc  sclerosis  in  their  manifestjitions,  could 
find  nothing  in  the  description  of  Weslphal's  c-ises,  or  in  his  own,  to  justify 
the  usuraplion  th:il  hystirria  was  in  any  way  concerned  irt  the  cai»cs. 

A  consideration  of  Wcsrphal's  eases  alone  makes  it  seem  possible  that 
tfccy  depended  on  some  form  of  intoxication  acting  on  tho  nerves  with 
luffirient  intensity  to  dei-angc  function  withuul  leading  to  slructm'al 
change  ;  or  that  cruder  methods  of  examination  iwrmitted  atructunil 
rbanges  to  escape  notice,  which  by  moilern  nuahods  of  exanunation  would 
have  been  dctecced. 

The  slight  degenerative  changes  met  with  in  the  crossed  jnrtiniidal 
timcte   in   the  cervical    region  of  the  spinal  cord  in  Slrumpeirs  casus 
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certainly  c.innot  1)0  rfganJeil  as  acleqimte  tn  account  for  such  fievore  dis- 
lurt>fineos  of  nerve  function  as  were  present  in  Iioth  cases  during  life. 

Suiim  jin|K)rtaiit  light  bus  been  ihrown  uii  the  piissibic  imture  and 
etiology  of  this  ck^s  of  case  by  the  findings  in  a  third  case  which 
Striimiiiftl]  has  inc]uihid  in  his  papi-r.  In  ihia,  aa  in  the  other  two  outcs, 
the  most  pmbjiblo  dingnasin  seemed  to  be  dt'iwtninatc  srli-rosiB,  while  at 
the  same  time  there  was  a  great  resemblance  between  the  case  and  those 
of  p;3«udo- sclerosis,  both  in  regard  to  the  ctlnical  nmnifestaliuna  and  the 
suhsequont  anatomical  findings.  There  waa  a  complete  absence  of  any 
distinct  selerotie  [latehes  such  as  are  found  in  (JiRseminate  sclerosis;  in- 
stead of  this  the  greater  part  of  the  brain  was  uniformly  firm  and 
lejithcry  in  eonsi^tunctj,  just  as  was  met  with  in  mare  circnmscriVM'd  area 
in  two  (nher  c;i8e3  of  jweudo-sclerosis.  No  increase  of  interstitial  tissue 
could  be  founil  to  acc-oiuit  for  the  increase  of  conRistence.  In  the  spinal 
cord  alight  but  distinct  degeneration  of  the  crossed  pyramidal  tracts 
could  be  traced  down  lo  the  lumbar  region. 

This  brings  the  cases  of  pseudo-sclerosis  more  into  line  with  the 
diflfuse  cerebral  sclerosis  of  which  in  children,  according  to  the  investiga- 
tions of  Giinghofner,  hereditary  syphilis  is  probtiV'ly  a  cause.  Striim])cII 
thinks  that  this  is  very  likely,  and  sees  no  reason  why  acquired 
syphilis  should  not  be  operative  in  the  cases  of  diffuse  cerebral 
scler«.»jis  that  occur  later  in  life.  This  would  explain  why  so  niuny  of 
the  man i testations  of  the  condition  resemble  tlioso  of  general  pandysis  uf 
the  insane.  Moreover,  according  to  StnimpcU,  it  is  possible  that  other 
noxious  influcnees,  such  as  alcohol  for  instance,  may  bo  equally  effective. 

hnportiuit  as  ai-e  these  cases  of  pseiulo- sclerosis,  they  have  not  been 
met  with  often  enough  to  form  a  serious  obstacle  in  the  diagnosis  of 
disseminate  sclerosis.-  j    g   ^^^^^^  ^xi^^^u. 
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TABES    DORSALIS 

Synonyms. — Locomotor  ataxy.  Posterior  sclerosis  of  the  coni. 

Historical. — Early  in  the  present  century  certain  German  physicians  had 
constructed  a  rough  accoiuit  of  this  disease,  and  Romberg  in  his  Text- 
liitok  of  Nervous  Diseases  (1846)  gives  an  authoritative  description  of  it. 
In  this  country  observations  had  been  made  by  Stanley,  Todd,  and  Gull, 
and  in  Franco  by  OlHvicr  and  Cruveilhier ;  but  out  of  Germany  the 
diseiise  had  not  been  recognised  as  a  uniform  group  of  symptoms.  Hence, 
when  Ducheime's  masterly  clinical  sketch  appeared  (1858)  it  wjis 
generally  accepted  as  the  description  of  a  new  disease.  Duchenno, 
emphasising  a  fact  on  which  Romberg  had  laid  little  stress,  showed  that, 
while  muscular  power  may  be  retjiined,  the  orderly  performance  of 
movements  is  increasingly  imijaired,  and  he  therefore  proposed  the  well- 
known  name,  "  progressive  locomotor  atiixy."  His  writings,  backed  by 
the  authority  of  Trousse;m,  obtained  for  the  disease  a  wide  recognition, 
and  both  clinical  and  pathologicjd  records  became  more  general.  Thus 
important  observations  were  made  by  Charcot,  Vulpian,  Bouchard,  and 
others  ;  monographs  upon  it  appeared  also,  such  as  that  by  Topinard  in 
France  and  Loyden  in  Germany.  Among  English  physicians  Dr.  Hughlings 
Jackson  wrote  particularly  on  the  optic  atrophy,  and  Lockhart  Clarke  on 
the  morbid  aiuitomy.  On  this  latter  subject  Pierret  began  a  series  of 
papers  in  1870,  pointing  out  a  special  part  of  the  posterior  columns  as 
the  stjirting-point  of  the  spinal  lesion.  A  few  years  later  came  Charcot's 
famous  lecture-s,  which  awoke  much  interest  both  in  this  discivse  and  in 
the  subject  of  nervous  disoiises  generally.  In  these  ho  dwelt  particularly 
on  cortiiin  less  known  symptoms,  such  as  the  joint  disease  (which  had 
been  previously  described  by  him),  the  visceral  crises,  and  so  on. 
Accounts  of  the  joint  symptoms  were  also  published  by  Clifford  Allbutt 
(1869)  and  by  Buzzard.  In  1876-78  Erb  published  his  well-known 
article  in  von  Ziomssen's  System  of  Medicine,  ably  setting  forth  the  whole 
subject  of  tabes. 

The  phenomena  of  tendon  reflexes,  simultaneously  broached  by  West- 
phal  and  by  Erb  in  1875,  gave  a  fresh  im|)ulse  to  the  study  of  this  disease  ; 
since  by  Westphal's  sign  (loss  of  knee-jerk),  and  by  Argyll- Robertson's 
sign  (loss  of  the  pupillary  reflex  under  the  stimulus  of  light),  we 
are  enabled  to  diagnose  its  early  stages  with  far  greater  precision.  From 
that  time  an  ever-growing  number  of  observations  has  appeared,  among 
which  I  may  specially  mention  divers  interesting  clinical  histories  by 
Buzzard ;   statistics  on  the  relations  of  syphilis  to  tabes  by  Fournier, 


Erl^  and  otheri ;  abaenrations  on  poriphcml  nerve  degeneration  in  trua 
tnhn  by  Pitres  *nd  VaillHnl,  ami  l»y  Oppeiiheim  ;  the  aimtilaiion  of  tabes 
by  peripheral  neuritis  (pseudo-tabes)  by  DL-jerine  ;  iho  article  upon  Tabes 
in  tho  Tdi-iiH'k  \>J  Acrcoui  Dtsnaes  by  Gowcrs,  and  tlio  lectures  upon 
this  subject  by  Murtc. 

Etiology. — The  etiology  of  lal»e8  is  not  fully  untlorstcwid  ;  poMibJy  it 
is  complex,  and  not  alwuys  uniform.  Suitistics  by  luoat  competent 
obMrren  show  that  sitphUtx  is  an  ButeccdL-iit  so  common  thut  wo  can 
banUy  avoid  tncluding  it  in  the  cau&ation.  liut  the  history  of  such 
syphilis  i«  mually  remote,  and  ofw-n  it  has  been  seemingly  alight — a 
chancre  without  coustitutionul  symptoms;  nnd  as  tabes,  generally  speak- 
ing, is  not  amenablo  to  anti-syphiUtic  treatment,  it  may  bo  asked,  not 
Uiuuklurslly,  what  [>DS8iblo  connection  there  C'^.n  be  bctwi:en  thu  two 
diwascB.  No  one,  certainly,  would  allege  that  tahes  is  piLthologically 
identical  with  syphilis — that  it  is  a  giinimatous  disease  of  tho  nerve- 
centres  such  as  could  be  removed  by  mercury  or  iodide ;  it  is  alleged  rather 
thjit  syphilis  in  some  way  lavs  the  foundation  fur  iL  If  we  ask  in  what 
w»y,  some  authors  urge  tho  analogy  of  post-febrile  and  toxic  jBralysis. 
As  diphtheria  causes  a  poison  to  be  elaburated  which,  acting  on  the 
nervous  system,  produces  post-diphtheritic  paralysis,  and  as  certain 
poisons,  such  as  ergot  or  latbyrui^,  have  a  selective  action  on  variniia 
■tmnda  of  the  spinal  cord  [vol.  ii.  p.  799  and  p.  805],  so  (it  is  thought) 
may  tho  nervous  system  and  the  posterior  colmntis  in  particular  bo 
poisoned  and  degenemto  as  the  result  iif  bygone  syphilis.  Other  authora 
raaintAin  that  the  degcnemtion  is  secondary  to  mme  well-recognised 
syphilitic  lesion,  such  as  an  arteritis,  or  to  a  spinal  meningitis.  However 
this  may  be,  tho  statistical  facts  remain  that  must,  though  not  all,  of  tho 
palienta  who  havo  tabes  have  also  had  syphilis. 

Another  great  factor  in  the  etiology  is  »fT.  Men  suffer  in  a  far 
larger  proportion  than  women.  Tho  reason  of  this  fact  we  do  not  knuw, 
nor  how  to  rc{.-*)ncile  it  with  a  purely  syphilitic  ctiologj-.  As  to  a;/e,  tho 
diacajK  commonly  manifests  it^sclf  first  in  the  fourth  or  fifth  decade  of 
life,  though  there  may  he  ext^f-ptions  to  this,  and  a  close  inquiry  into 
early  symptoms  may  carry  its  origin  farther  biu-k  ihitn  was  suspected. 
In  childrt^n  true  tabes  is  almost  unknown.  The  few  recorded  cases 
(nbont  U'u  in  nunitwr  after  escluding  ca.^'s  of  FHcilrcieh's  discjLsc)  do  not 
qaito  tally  with  the  typical  ilisease  as  seen  in  adults.  As  to  heredity,  a 
"  genend  nervous  herediiy  "  is  oft^n  recoi-f3«l ;  that  is  to  say,  nervous 
diMoaes  of  various  kimls  may  figure  largely  in  the  patient's  family  history  ; 
bat  the  disease  itavlf  is  not  tmnsmi&sifjlc,  unless  it  be  in  certain  very  rare 
iiiatancfis,  nor  is  it  in  any  sense  a  "family"  disease.  Some  cuilous 
instances  may  bo  here  noticed,  in  which  a  husbimd  and  wife  have  suH'rrcd 
fmm  tabes.  Tho  disease  is  sutlicicntly  uncommon  in  wumcn  to  make  it 
unbkcly  thiit  this  was  a  pure  coiticidoncc,  and  there  has  been  in  such 
caaca  a  history  of  syphilis  atieding  the  (lair,  which  in  all  probability  gives 
the  clue  to  the  origin  of  the  tabes. 

Turning  from   general  and   remoter   influences   to  proximate  and 
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determining  causes,  we  find  the  following  enumerated  :  exposure  to  cold ; 
over-exertion,  especially  when  combined  (as  in  military  campaigns)  with 
exposure  and  privation  \  sexual  excess ;  traumatism.  Sometimes  the 
history  reveals  none  of  these  things,  sometimes  one  of  them  assumes  such 
prominence  as  to  convince  the  patient  at  any  rate  of  its  importance.  Their 
proper  estimation  is  difficult,  and  necessitates  careful  inquiry  into  the 
circumstances  of  each  case,  for  early  symptoms,  forgotten  or  disregarded, 
may  have  preceded  the  action  of  the  supposed  cause,  which  may 
have  merely  aggravated  but  not  initiated  the  disease.  *  This  lemark, 
I  think,  applies  particularly  to  histories  of  injurp  causing  either  a  general 
shock  or  a  shock  to  the  spine ;  such  as  blows,  falls,  railway  collisions,  and 
the  like.  A  patient  may  become  ataxic  after  such  an  injury,  but  we 
must  not  assume  that  his  disease  originated  in  that  way  till  we  have 
learned  that  there  is  no  previous  history  of  lightning  pains,  squint,  or 
other  early  symptom  of  tiibes.  But  there  may  be  another  sequence  of 
events.  An  injury  to  a  limb  is  followed  by  lightning  pains,  which  begin 
at  the  seat  of  injury  and  subsequently  become  generalised ;  the  other 
phenomena  of  tabes  appearing  in  due  course.  The  relation  of  cause  and 
effect  seems  at  first  sight  clear ;  and  the  explanation  generally  given  is 
that  a  neuritis  was  set  up  which  spread  upwards  by  the  posterior  roots  into 
the  cord.  However,  the  possibility  of  such  an  extension  seems  rather 
doubtful ;  and  Hitzig,  from  an  analysis  of  such  cases,  concludes  that  there 
are  very  few  which,  even  from  the  clinical  side,  are  above  criticism. 
On  senial  excess  a  traditional  stress  has  been  laid ;  among  modem  and  in- 
dependent writers  Erb  ranks  it  as  a  factor  in  the  etiology  of  tabes.  It  is 
obviously  a  difficult  subject  for  inquiry,  and  the  more  so  as  abnormal  sexual 
excitement  has  been  reckoned  among  the  early  symptoms  of  the  disease. 
I  incline  to  the  view  that  there  is  in  all  cases  some  remoter  influence^ 
which  is  generally  past  syphilis,  or  in  some  few  cases  other  factors  as  yet 
unknown ;  and  that  upon  this  may  follow  the  nerve  degeneration,  either 
without  definite  proximate  cause,  or  determined  by  some  of  the  proximate 
causes  we  have  just  enumerated 
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Pathologry- — Tabes  is  a  primary  progressive  degeneration  of  the  first 
afferent  (sensory)  projection  systems  of  neurons,  by  which  peripheral 
sensations  are  cut  off  from  various  parts  of  the  central  nervous  system ; 
the  commonest  and  most  obvious  anatomical  change  being  degeneration 
of  the  posterior  spinal  roots  and  the  posterior  columns  of  the  spinal  cord. 
The  clinical  phenomena  characteristic  of  this  disease  depend  upon  the 
systems  of  neurons  which  are  undergoing  degeneration,  and  on  the  extent  as 
well  as  on  the  rapidity  of  the  process.  Stanley,  Steinthal,  a  pupil  of  Rom- 
berg, and  Cruveilhier  had  all  described  sclerosis  of  the  posterior  columns 
of  the  cord  in  cases  of  so-called  paraplegia:  but  it  was  Todd  (1847)  who 
first  discovered  the  pathology  of  tabes ;  for  he  correctly  explained  the 
paralysis  of  the  lower  extremities,  and  associated  it  with  the  loss  of  the 
guiding  sensation  coming  from  the  lower  extremities.     In  the  Cyclopadia 


<^  Anatomy  and  Ph^sioUuty  Todd  explained  thiia  the  incooi-di nation  of 
movameul  by  tho  stilemftis  of  the  [mulcrior  columns,  fully  jiititifying  Sir 
William  Cowers  in  claiming  for  him  the  discovery  of  this  disciisc. 

"Two  kiiiilji  of  jinralyitis  of  inntinn  may  be  nnticixl  in  tlic  luwcr  extrvmitJeH, 
the  ODe  consisting  BJinpiy  in  tin;  im[mirtn»nl  or  Xiwm  of  the  voluntary  niution, 
the  otlicr  dif^tiQKuii'hed  \>y  a  (iiinimilion  or  tola)  lo»a  of  tlie  power  of  co-ontl- 
natin^f  luuvuiuents.  In  tliu  Utter  form,  vJixU  corifiderabU  voluntary  powrr  remainf^ 
the  jiatieiit  HmU  great  difficulty  in  walking,  mid  liia  f^itit  is  so  tutlering  and 
Uiic«rtain  tbat  h'u  contre  uf  gravity  is  fjuily  difiplaveil."  He  alati^  tiie  cnKe^  nre 
chronic,  and  in  two  exanip)f.><  of  this  variety  of  paralycis  (B«n^ory)  he  prL-iiicLcd 
diMsuK  of  the  poatcriur  voluiuus,  and  such  wu  found  tu  exist  on  poift-mortem 
eumuiation." 

Turck  and  Lockhart  Clarke  were  the  firafc  to  investigate  the  disease  in 
tha  spiriiil  cord  niicroscnpicatly,  and  to  desmho  thit  waiting  of  the  lihrcs. 

■orbid  anatomy. — After  opening  the  spinal  (.amtl  and  slitting  up  the 
dura  mater,  it  will  be  observed  that  the  ]jiu  unuhiioid  is  thickened  uvor 
the  posterior  surface  uf  the  cord,  which  in  iinltcued,  and  presents  a  grayisli 
or  grayish  red  aspect;  moreover,  the  posterior  roots  ai'c  thin,  flattened, 
and  atrophied,  although  the  degree  of  wasting  is  not  necessarily  uniform  ; 
they  alao  present  a  gray  appeaninco  like  the  jioxterior  surface  of  the  conl. 
On  removing  the  conl,  and  cutting  it  transversely,  the  degeneration  is 
found  to  bo  limited  to  tho  postenor  coluinns,  which  are  consideniMy 
ahnmkcn,  aiul  of  a  grayish  or  grayish  rL'd  colour,  t:oiitrasting  Htrniigly 
with  the  white  antero-latoral  columns.  Thi«  degeneration  is  UHUally  nnich 
more  obWous  and  advanced  in  the  posterior  cuhmins  of  the  lumbu-sncral 
region ;  likewise  the  posteiior  roots  entering  into  the  formation  of  the 
Cauda  equina  are,  as  a  rule,  atrophied  to  a  greater  degree  than  elsewhere. 
Normally  the  |>osterior  roots  are  two  or  thn^e  ti?ni'!!t  as  large  as  the 
anterior;  hut  in  advanced  ca.ses  of  talics  they  ni.-iy,  in  the  process  of 
deguncration,  waste  to  such  a  degree  iis  even  to  be  smaller. 

The  degenerailve  process  is  not  limited,  however,  to  the  aflerent  spinal 
projection  systems;  various  craoial  nerves  may  bo  ati-ophied,  and  the 
peripheral  nen-ftg  in  many  cases  may  exhibit  degenerative  changes.  The 
gray  atrophy  of  the  optic  nerve  in  obvious  to  the  naked  eye;  but  niicio- 
Bcopind  examination,  aided  by  the  various  Btileelive  methods  of  stjiining, 
has  enabled  us  to  associate  most  of  tho  symptoms  of  tabes  with  ijefinita 
aiiatomicAl  changes  in  the  peripheral  and  central  norvons  Rystenis.  Tlie 
Wyigert,  W'eigert  ■  Tal,  Marebi  and  Marchi  I'al  methods  show  that  tho 
dcgenemtion  of  tho  iHvsterlor  c-olunin^i  of  the  sjiinal  cord  is  a  system 
degi'neralion  of  exogenous  ori[zin  j>recise]y  similar  in  anatomical  distri- 
bution to  that  produced  by  Kcelion  of  the  pOKtoriur  roots  ;  or,  in  the  case 
of  Uie  lumbo-saeral  region,  to  that  prtnUiced  by  a  tumour  cjf  tlie  roots  <»f 
tlie  cjiuda  oipiina.  Flechsig,  by  the  cmliryolugiral  methiHl,  dcmonstnited 
that  the  fihrea  of  the  posterior  columns  are  derived  from  two  sources: 
(i.)  exogenous  central  jirojections  of  the  T- shaped  processes  of  tho 
nerve-cells  u£  the  posterior  spiiuil  gangUa ;   (ii.)  endogenous  projections 
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from  cells  of  the  gray  matter  of  the  cord :  the  former  are  degenerated  in 
tabes,  the  latter  are  not ;  and  this  is  the  reason  why,  in  the  lower  lumbar 
region  of  the  cord,  a  small  oval  area  of  undegenerated  fibres  may  be 
«een,  even  in  advanced  tabes,  occupying  the  median  portion  of  the 
posterior  column.  This  undegenerated  area  consists  of  fibres  derived  from 
«ells  of  the  gray  matter  of  the  cord,  and  is  named  the  oval  area  of 
Flechsig ;  it  develops  at  a  different  period  of  time  from  the  exogenous 
fibres.  Leydcn  was  the  first  to  point  out  that  tabes  is  a  systemic 
degeneration  and  an  extension  of  the  lesion  of  the  roots.  Now,  it  is 
impossible  to  conceive  that  vascular  changes,  or  impaired  nutrition  by  an 
insufficient  supply  of  blood,  could  produce  in  such  a  small  area  as  the 
posterior  columns  of  the  spinal  cord  a  degeneration  of  the  fibres  of  exo- 
genous origin,  sparing  those  of  endogenous  origin  and  the  adjacent  fibres 
of  the  lateral  column.  Neither  can  we  believe  that  the  overgrowth  of 
neuroglia  tissue  at  the  expense  of  the  noble  elements  is  anything  more 
than  secondary,  and  proportional  to  the  parenchymatous  degeneration. 
The  old  view  was  that  it  is  a  primary  sclerosis  of  the  posterior  columns 
of  the  spinal  cord,  by  which  the  nerve-fibres  are  gradually  strangled.  If 
this  be  so,  why  does  not  the  neuroglia  interfere  with  the  nutrition  of  the 
endogenous  fibres  1  Has  it  a  selective  action  for  one  system  ?  It  is  much 
easier  to  assume  that  it  is  a  trophic  change  in  the  posterior  spinal 
ganglion  neurons.  These  are  really  complex  cells  with  T-shaped  pro- 
cesses ;  one  branch  of  the  T  becomes  a  peripheral  sensory  nerve  that 
terminates  in  a  sensory  end-organ  or  arborisation ;  the  other  passes  by 
the  posterior  root  to  the  cord,  when  it  may  immediately  break  up  into  a 
terminal  arborisation  in  the  gray  matter ;  or  it  may  run  a  variable 
distance  in  the  posterior  column  before  breaking  up  into  its  terminal 
arborisation  {mlt  Fig.  1). 

The  dictum  of  Virchow,  "  A  cell  nourishes  itself  and  is  not  nourished," 
may  bo  applied  to  the  ])athology  of  tabes.  A  poison  long  present  in  the 
system  can  so  lower  the  vitality  of  the  cells  of  the  body  as  to  induce  pre- 
mature decay  It  was  shown  first  by  Foumier,  and  subsequently  by  Erb, 
Gowers  and  many  other  eminent  authors,  that  in  a  majority  of  the  cases 
of  tabes  there  is  a  history  of  syphilis.  The  clinical  phenomena  depend, 
as  I  have  already  remarked,  upon  the  system  of  neurons  affected,  and 
the  extent  and  rapidity  of  the  process.  There  can  be  no  doubt  that, 
pathologically  speaking,  tabes  and  general  paralysis  are  of  the  same 
nature ;  namely,  a  parenchymatous  degeneration  with  secondary  over- 
growth of  neuroglia  due  to  atrophy  of  the  noble  elements.  I  have  met 
with  cases  which  began  with  tabetic  symptoms  and  ended  in  general 
paralysis ;  general  paralysis  of  the  tabetic  type  is  a  far  less  rare 
c:)ndition.  In  the  former  the  afferent  projection  system  of  neurons  was 
affected  primarily,  and  the  neurons  of  association  later ;  whilst  in  the 
latter  the  two  were  affected  simultaneously.  The  symptoms  entirely 
depend  upon  the  anatomical  distribution  of  the  degenerative  process. 
The  thickening  of  the  pia  arachnoid,  the  hyaline  thickening  of  the  vessel 
walls,  and   the  overgrowth  of   glia  tissue  met  with  in  both  diseases, 
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may  bo  explained  by  the  irritation  of  the  products  of  degeneration, 
inducing  formutive  proliferation  of  the  neuroglia  elements,  which  receive 
an  increased  supply  of  nutriment,  as  the  blood-supply  can  no  longer  be 
utilised  by  the  dying  nervous  elements.  It  must  be  remembered,  more- 
over, that  the  nerve-cell  is  a  perpetual  element — it  is  incapable  of 
regeneration ;  unlike  the  cell  of  a  gland,  its  restoration  is  impossible. 
Consequently,  a  poison  like  syphilis  may  lower  the  vitality  and  diminish 
the  durability  of  certain  systems  of  neurons,  and  given  stress,  injury,  cold, 
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obitervnl  tliat  thcrR  an;  (Jirer  iifMyriiiM  clrclm.  In  voliiiitiLry  itJovpiiii'iiU  liiipulMcn  are  tnvrlling 
mlnii);  all  tliew>  syvteiiiH.  Tii  tabes  there  is  ilei^em-rnlioii  and  interruption  of  the  ulTcKiit  {nth  in 
■piiial,  i-eirtK-ilar,  and  cenibml  nyiitKnti  ;  coustHiut-nilv  iiicni>r'linnti<>n  of  volnut.iry  nicivr-iiifnta. 
Disjnuinnuitically  the  posterior  (pLuAl  gaii({tioa  in  represented  an  tfiviujj  off  Uircc  proccitaeji  j  more 
probably  it  ouly  ^\tr*  olToos. 


or  sexual  excesses  as  immediate  factors,  the  balance  of  repair  and  waste  is 
overturned,  and  the  neurons  die  gradually  and  prematurely.  In  erifotism 
and  ptUagra  very  simihir  systemic  degenerations  have  been  described 
{vol.  ii.  pp.  793  and  800);  but,  as  neither  experimental  annemia  nor  even 
starvation  produces  any  appreciable  wasting  of  the  nervous  system,  it  is 
probable  that  systemic  degenerations  are  due  to  a  progressive  defective 
metabolism  in  'the  neuron  itself.  The  body  of  the  nerve-cell  is  the 
principal  trophic  centre  of  the  neuron  ;  the  more  remote  iwirts  of  the 
neuron  will  therefore  suffer  first,  namely,  the  collaterals  and  terminal 
Arborisations,  and  this  decay  gradually  spreads  back  towards  the  body  of 


the  coll,  causing  atrophy  of  the  flhres  in  the  posterior  columns  and  poa- 
tcrior  roots.  The  peripheral  j>tirtioi»  of  tho  T-shapod  process  also  may 
under^^o  degeiiii'mUon  (W'estphal,  Dejerine,  Pitres  and  Vaillaj-d).  Oppcu- 
heim  Jiiid  Siemerling  have  dcsiiribed  dej^noration  of  the  pdripheml  imrvea, 
espt'iMally  of  the  ciit.-ineoua  sensory  nerves. 

Il  is  vmy  dilhcult  to  cxiiiuiii<:  the  end-orgatis,  but  Batten  and  other 
obsorvera  have  described  changes  in  the  muscle  spindlt's.  I)r.  Gold- 
schei<ler  states  that  the  degoncnktion  of  the  nerves  is  more  marked  at 
the  periphery,  and  diminishes  as  the  ganglion  is  approaolied.  Still  It  is 
undoubted  that  the  most  marked  change  i.-;  in  the  central  process  of  tho 
neuron,  and  degeneration  of  the  p<jriphei'iil  nerves  is  nut  disi.H)verablc  in 
every  case.  It  may  therefore  be  aakcd  why,  if  it  is  a  trophic  disturbanco 
of  the  neuron,  shoidd  the  degenerative  process  affect  its  central  projection 
principally,  and  in  some  cases  only  t  Why  should  so  many  careful 
observers  fail  to  find  any  noteworthy  changes  in  tho  cells  of  the  posterior 
spinal  ganglion  ?  I  luive  found  that  examination  of  tho  spinal  ganglion 
by  Nissl's  metho<!  after  section  of  the  posterior  roots  failrd  lo  show  any 
clianges  in  the  cells,  whoreaa  soclinn  of  the  mixed  nerve  produces  chronio- 
lytic  changes  in  the  cells  of  the  posterior  spinal  ganglion  as  well  as 
those  of  the  anterior  horn.  Van  Gchuchten  asserts  thiit  after  section  of 
the  mixed  nerve  the  spinal  ganglion  cells  undergo  a  degenerative  atrophy, 
wher»ias  the  anterior  horn  ce!la  recover  completely  in  time.  These  facts 
appear  to  me  of  some  importjince  in  explaining  those  before  mentioned 
relative  to  tho  morhid  change  in  the  spinal  neuron  in  tribes ;  and  also 
the  probability  that  the  peripheral  portion  of  the  T-shaj>etl  pi-occsa  repre- 
sents the  axon.  In  section  of  the  posterior  roots  tho  ganglion  cells  are 
not  cut  ofT  from  peripheral  impulses  ;  in  section  of  tho  mixed  nerve  they 
arc.  It  is  possible,  therefore,  to  suppose  that  whilo  the  peripheral  sensory 
nen'es  are  intact  (and  wo  have  seen  thiit  they  degenerate  at  a  later  period 
fuid  u>  a  less  degree  than  the  posterior  roow),  the  ganglion  of  which  they 
are  projections  will  not  undergo  atrophic  changes.  It  may  also  be  that 
the  peripheral  end-4irgans  of  nerves  exercise  a  trophic  influence ;  for  it  is 
asserted  by  Mackenzie  that  regeneration  of  a  divided  nerve  may  take 
pbico  from  tho  prriphory. 

We  shall  now  consider  in  detail  the  changes  which  have  been  found 
in  the  nervous  system  by  microscupicul  cxamiiuition.  The  changes  in  the 
spinal  cord  are  due  to  degeneration  of  the  posterior  root  fibres.  If  a 
posterior  root  is  cut — for  example,  the  first  sacral  in  the  monkey — and  the 
cord  be  examined  at  difl'crent  levels,  it  will  be  found  that  there  are  four 
acts  of  fibres  of  diflfei-ciit  lengths  ;  namely,  two  sets  of  fabrca  which  almost 
iramodiately  end  as  a  Imishwork  of  fibrils  in  the  gray  matter : — these  are 
(i.)  very  fine  fibres  which  form  the  cjtp  lo  the  posterior  honi  called  Lissiuior's 
tract ;  (ii.)  another  set  of  short,  tonrae  fibres  which  pjiaa  forwards  to  the 
middle  of  the  posterior  horn  and  then  run  into  the  gray  matter,  terminat- 
ing in  an  arlMirisation  around  the  cells  of  the  anterior  horn.  The«e  two 
short  sets  of  fibres  are  conc-emerl  with  spinii!  conduction  :  the  fine  fibres  of 
Lissauor's  tract,  from  analogy  of  position  with  the  eo-callod  ascending  root 


I 


TABES  DORSAUS 


103 


of  iho  fiftli,  are  possibly  purely  sensory  ;  the  coarse  fibres  are  connected 

with  the  spinal  refiex  arc,  and  are  instnimentjil  in  the  iiuiintenance  of 

mtwcuUr  tonus  and  the  spinftl  reflexes.     At  first  all  the  degenerated 

ibre«are  in  the  postoro-extcrnal  column,  but  as  each  successive  healthy 

iriiol  comes  in,  the  dcgencmted  Bbres  whtcb  have  not  entered  the  posterior 

'horn  are  pushed  forwiirda  and  towards  the  iniddlo  lino  ;  as  ttoon,  however, 
as  the  posterior  vesicular  column  of  C'htrke  liegins  to  appear  at  the  level  of 
the  first  or  second  lumbar,  a  tiuiuher  of  degenerated  fibres  run  forwards, 
terminating  around  the  cells  of  this  column.  These  fibres,  therefore,  carry 
impulses  to  the  cerebellum ;  and  since  the  entry  of  the  first  sacml  root  ia 
Bome  di>!t.inco  from  the  first  hunlxir  scgniicnt,  it  proves  the  probability 

ith:it  every  spinal  root  contains    fibres  which   transmit  impulses  to  tho 

[cerebellum  (b'ig.  1).    Theac  cerobcUar  alTcroiit  fibrus  are  of  medium  length, 
as  BOOn  aa  ihey  liave  disappeared  only  one  set  of  fibres  is  left ;   these 

''take  a  direction  backwards  and  upwards,  forming  a  triangular  arc^a  at  tho 
hinder  part  of  the  posterior  median  fissiu-e — the  colunui  of  Goll :  this 
tract  can  be  tracod  up  to  the  nucleus  of  the  funiculu)^  gnifilis.  Golfs  column 
forms  the  first  segment  of  the  direct  sensory  piith  to  tho  op|>osito  cerebral 
cortex,  I  have  found,  in  studying  the  dcKcueration  resulting  from  section 
of  the  first  sacral  posterior  root,  that  this  is  by  far  the  most  imporCanb 
not  entering  into  the  formation  of  tho  column  of  Goll ;  and  this  fact 
is  of  interest  when  taken  in  conjunction  with  another,  namely,  that  it 
is  tho  root  which  espou-ially  supplies  tho  solo  of  tho  foot.  Section 
of  roots  in  the  upiKjr  lumluir  and  dorsal  regions  produces  very  trifling 
degftnoratinn  in  Goll's  cohinwi ;  most  of  the  root  fibres  from  these  nigions 
ivey,  therefore,  either  spinal  or  cerebellar  impulses,  not  eortit'o- 
srebrai.  Mario  distinguishca  three  varieties  of  tabes  according  to  the 
itomical  lesion :  (i.)  ordinary  tabes ;  (ii.)  superior  or  cervical,  in  which 
the  kneo-jorka  may  rpniain  intact;  (iii.)  Mirobro-bulbar ;  but  hanlly  any 
two  cases  are  precisely  alike  in  their  symptoms  or  in  the  anatomical  dis- 
tribution of  the  dejjenerative  process.  Ccrtuiia  tracU  in  the  posterior 
column  degenerate  oarlitjr  than  others.  Charcot  and  Pierrot  showed  that 
in  tho  external  third  nf  Burrlach's  column  there  is  very  early  an  area  of 
degeneration  which  thoy  termed  the  lumdelett^.  Marie  suites  that  in 
early  cases  and  in  certain  varieties  of  taboa  the  degeneration  in  Goll's 

^column  may  be  little  marked.     Other  cases,  on  tho  contrary,  show  extreme 
legenemtion.    It  has  been  already  point^id  out  that  the  tiltres  entering  (Joll's 
)lumn  come  especially  from  the  fifth  bimliar  and  first  and  swontl  sacral 

'toots,  so  that  if  these  roots  were  not  much  affected  there  would  not  bs 
much  sclerosis  in  Goll's  column. 

The  zones  of  Lissauer — the  fine  fibres  which  form  a  cJip  to  tha 
ctromity  of  the  posterior  horn,  extending  a  short  distance  along  the 
external  and  intenial  bnnlers  of  it — degcncrat-e  and  disappear  in  the  early 
Btogfis  of  tabes  {yidr.  Figs.  '_\  .'i,  4).  It  is  the  lesion  of  the  extc-rnal 
portion  of  these  zones  which   has  been  incorrectly  described   by  certiiin 

^Authors  as  sclerosis  of  the  latoral  column.     Another  situation  in  which 
irly  dcgeuoration  is  said  to  occur  is  the  terminal  arborisation  of  tho 
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Twot  fibres  nrounrj  tho  cells  of  Tlarlt's  cnliimn  (Fig.  7).  Certain  groups 
of  fibres  enjoy  a  particular  iinnmnity,  snd  cim  be  seen  intact  when  all 
the  rest  oE  the  posterior  column  is  wlcroaed  :  (ti)  the  median  oval  area 
of  Flech«ig  ;  (A)  comii  commissural  binnlle-xone  of  Wesipbal  {ri'h  Fig.  2) ; 
(r)  the  iKWtero-PXternal  anrjle  of  the  posterior  column  :  hut  this  proiip 
does  not  otfer  the  t«ime  rcsisuuico  a.-5  the  oihcr  two,  which  are  certainly  of 
oiiiIoi;etiuns  origin. 

The  changes  in  the  cord  are  iisnally  more  or  less  symmetrical  j  bat 
the  posterior  roots  are  not  always  equally  affected,  and,  of  course, 
the  flite  and  extent  of  th^  spinal  degeneration  will  vary  accorciingly. 
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ITlO.  2,— riiototiikrotmipli  o(»»rUantjfth»«jimal  cord  >Lt>in  level  ofUieftUi  lumbar  H|m«ot,(hm  a  i 

CMr  ofntiv^ii'^etl  likbrs.      Tlivrv  ta  It  ■>^tilt>li>t«  •l(>t;r|l('nti«n  it  Ibn  riOKcliiiiii  llbrM  Of  Um  |<aiit«r)e_ 

ooliimui.  Iti  \\\\'  tiiiiMl*  lin<!  t*r<i»ti»I  urinu  can  txt  ■mn  which  Btilt  contain  undegimtinbM  Dbmof 
Mirl<  1^1  noil*  i>rli,'in.  Tlic  tii>ic  nitrvii  riiUriu^  Uis  pu&lurluT  lioro  arr  entirrlf  dealro)r«d,  AlJn  tiM 
paitonor  Twoi*  arc  completely  wlcroiid. 


K%  a  ndo  the  liimliar  mots  are  first  nffnctnd  ;  hut  in  rare  cases  the 
mischief  may  begin  in  the  eorvicjil  region  (Figs.  4  and  5),  and  leave 
the  legs  intact.  I  hnve  such  a  case  of  ccrviful  taU-s  under  my  caro 
At  present.  Sometimes,  but  rarely,  cervical  and  dorsal  regions  may  I>o 
uffotited  aitnulittiieousiy.  In  tho  brain,  the  cerebral  nerves  and  their 
ganglia  may  be  degenerated.  It  is  addom  that  the  nlfactorj'  nerve  is 
affected  ;  T'lerret  has  <leacribe<l  atrophy  of  the  nervd  in  a  rase  of  tabes 
in  which  there  had  been  anosmia.  Visual  defects  and  blindness  are  not  at 
all  uncommon,  and  the«o  are  due  to  a  gray  degeneration  of  tho  optic  nerve. 
The  ganglion  cell  layer  of  the  retina  ctirruspouda  to  the  nerve-cells  of  the 
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•final  ganglia ;  firat  the  nervfvfibres  of  itie  nptic  nerve  are  afTectcd,  and 
s(M)tier  or  Inter  the  cells  of  the  rctinu  aUo  (Mobliiij).  1'ho  proci-ns  also 
Bpri-uds  cpiitrulwards  towards  ttio  corpora  quadrigcmina  and  iiili?riia) 
gt-niculuU;  Ixxliffi.  The  permanent  ocular  palsies  are  occasiuniMl  by  a 
df^t-ncraiiun  of  the  oculo-niotor  iiorvo  niifbd.  Tho  fine  fibres  between 
the  cells  in  the  nuclei  are  atrophied;  the  cells  themselves  are  shrunken 
and  pigmented  and  partly  destroyed.  With  tho  degeneration  of  tho 
nuclei  we  find  degeneration  of  the  root  fibres  and  of  the  pi;ripher.-i1  nerves 
of  the  eye  muscles.  In  some  cases  these  are  afl'ectcd  alone,  the  nuulei 
being  unchanged. 


Plo,  ».— rbn<w«itcn>B:™pli  o(a»»cUoB(rftho»i4tu»1  »iitl  Bt  UiBliMrpI  of  thdWthri '.  ■.  [-uo  of 

toWU"  oBiMntl  panlj*"!*-    TUnra  ta«ih*nc>0  >rkro«lR<if  III*  pMt^rlor  coliiiiii  -  mitil'uiti- 

nkmral DbrM  of  WMtptiftl,  Hii]ai{«nousUianj[lii,w»m)ilo  Wuii<li^uKrut»<i. 

Tho  ascending  root  of  the  fifth,  the  fibres  of  which  spring  from  the 
Gaaaonan  ganglion,  has  licen  found  sclerosK'd  in  a  case  in  which  there  were 
siToptoras  during  life  pointing  to  affccition  of  the  fifth  (OpjMiinbtjini).  hike- 
wis«  the  solitary  bnruiie  which  enusists  of  afferent  vagus  and  glosso- 
pharyngeal fibres  was  found  sclcnjscd.  I  have  found  partial  scleroais  of 
this  bundle  in  a  case  of  cerobrD-biilbar  ta^jcs  in  which  during  life  there 
was  loss  of  ta*te.  Deafness  obsor\-ed  during  lifn  has  bfli^n  found  after 
daatb  to  be  duo  to  atrophy  of  the  auditnry  nerve,  ilesides  the  oculo- 
motor nuclei,  another  purolv  motDr  group  uf  ncrvo-cells  may  be  atrophied, 
n.»moIy,the  hypoglossid;  and  hemiatropbia  IJngtu-e  has  been  found  asii  result 
of  atrophy  of  the  hypoglos-sal  rmcleus  of  the  wime  side.  Slight  changes 
in  tbe  cerebral  cortex  have  boon  described,  whicli  coiTesjwtid  to  thoso  of 
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general  paralysis,  but  are  less  in  degree.  I  have  seen  several  sucli  case* 
iu  wliich  the  dementia  had  been  only  slight,  and  the  Uibetic  fiymptoms 
very  pronounced.  Uhungca  in  the  peripheral  nerves  arc  very  often 
present  in  tho  cutanuuiis  nerves,  and  in  lung-s Landing  cii-scii  a  portion  of 
the  muscular  nerves  are  seleroaed.  In  hone  disease  the  nerves  supplying 
the  ]K)ne  have  hcen  fofind  degenerated  ;  and  in  the  neig]il>ourhoo<]  of  a 
perforating  ulcer  and  such  like  trophic  disturbances  extensive  degeneration 
of  the  ncrvca  has  been  observed.  The  degeneration  of  the  nerves  is  more 
marked  at  the  periphery,  and  the  nearer,  centrally,  the  nerve  is  examined 
the  fewer  degenerated  fibros  are  thore  iound.     Although  degenerated 
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Fwk  *.— IVlAlCAl  Uli'-.-aR'T  Murini-wn.  Spi-tinn  at  Uit-  Iivrl  iif  tint*  3nl  prn  Ir^l  ront.  TTic  Ir^on  \» 
inytiiiUPIiii'Bl,  wlillst  im  Uic  Ird  ihrm  is  onty  Bscrndiii!;  Iiilwlir  Ar^mrr»\\nv.  (jn  Ui*  TiKhl  <}i»ip  !■ 
il«i  Inral  il.-;:«iomii.in,  Tfb*  middle  nuliciiiRr  iiMie  coniaiim  r«w?[  Qlitp*  Uiod  on  \\\*n\f\n»\\^  niJ* 
Tli«  ih^Iticx  iiivilUii  roliiiiiti*  Bi«  intact.  a>  tliit^  ennitlRt  of  tba  bmlUiy  aaoro-luiubv  ftDd  doTul 
luut  Ubni*  wUk'Ueutnr  ittlu  Lbs  ronuuLlitiu  uCGuU'a  culamn. 


fibres  exist  in  the  nerves  entering  muncle,  yet  the  anterior  roots  ara 
normal  ;  this  fact,  however,  can  be  accounted  for,  as  Prof.  Shernngion 
haa  shmw-n  that  after  section  of  all  anterior  spinal  roots  entering  into  tho 
supply  of  a  muscle  a  number  of  fibres  proceeding  to  the  nuiscle  still 
remained  normal ;  these  are  connected  with  the  muscle  spindles,  and 
are  the  afferent  sensory  fibres  of  niiisclo.  It  is,  therefore,  in  all  probability 
these  fibrea  which  are  degcnoiatcd.  This  does  not,  however,  explain  tho 
degenerated  fibres  in  the  oculo-motor  nerve,  because  he  baa  shown  that 
these  contain  no  mti)«clc  spindles,  and  they  degenerate  completely  when 
tho  nerve  to  the  muscle  is  divided. 

A  consideration  of  tho  anat^amical  distribution  of  tho  degeneration 
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dlinn'A  th.it  it  is  especially  an  afi"ection  of  the  afferent  projection  eyst^m 
hy  which  ihe  central  norvous  system,  si>iiial  core],  ccrcbrtini,  .'inil  ci.'rel«"-nuiii, 
are  gnidmilly  and  pro^res'sivcly  dfprivwl  of  nornud  perijihend  slinndi. 

The  nature  or  the  deg'eneration. — Microscopical  examitiiUion  of  tha 
ipiiuil  cord  shon'A  the  myelin  Hheath  of  the  nt-rvc-fibrcs  diminiflhetl  or 
destroyed  ;  the  axis-cylinder  process  may  be  swollen  in  one  place,  attenu- 
«(«d  in  another,  and  gcncmlly  in-cgular  in  thicknci>s  or  corop1ut4:ly 
atrophied  ;  the  neuroglia  is  increase<I  at  the  expense  of  the  parenchyma, 
and  a  Urge  nunilier  of  Deiter's  cells  are  visihle.  Nmiriy  the  wholo 
of  the  posterior  columns  in  the  lumbo-sacral  region  may  be  destroyed, 
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leaving  only  the  comu  commispund  and  oval  areas  of  end  ■■  ;i  i-  flliita. 
The  vessels  are  oft«n  thickened  in  the  scleroaed  area,  and  n  it.  Ll-Lwhcre  ; 
this  change  is  seromlary  to  the  degeneration,  not  causal.  The  walls  of 
the  arteries  are  olivn  thickened,  and  there  is  hyaline  degeneration  of 
the  media ;  sometimes  the  vessels  arc  so  milch  ihtckeiicd  hy  this 
degenerative  pri>ce«s  as  to  l>cc(ime  almost  ohliterated,  es|)eclally  when  the 
sclerosis  is  advance*!.  Tlio  pia  ai  achnuid  mf  nihrano  ts  also  tlii'.keiicd,  and 
often  presents  the  appearances  uf  chronic  itiflammatian.  Thai,  tabes  is  a 
widespread  process  of  degeneration,  primary  in  origin,  and  not  secondary 
to  vaacular  change,  is  shown  by  the  fact  that  the  vessels  of  the  retina  are 
unaltered,  even  in  advanced  gray  atrophy. 

Atrophy  and  degenerative  changes  in  the  cells  of  the  spinal  ganglion 
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Lave  Ijeeii  described  by  Stroebe,  Wollenberg,  and  others.  I  have  myself 
examined — by  Nissl,  Stroebe,  and  Pal  methods — four  cases  of  tabes,  two 
of  which  were  general  paralytics,  in  which  there  was  very  advanced 
posterior  root  degeneration  (Fig.  6),  as  well  as  almost  complete 
sclerosis  of  the  posterior  columns  (Fig.  2).  In  two  cases  all  I 
could  find  were  increase  of  pigment  in  the  ganglion  cells,  nuclear 
proliferation  in  the  capsule  and  interstitial  tissue,  and  sometimes 
vascular  congestion ;  generally  speaking,  there  was  inflammation  of  the 
loose  connective  tissue  surrounding  the  ganglion.  In  another  case,  one 
of  advanced  tabes,  I  found,  by  Nissl's  method,  as  well  as  the  changes 
above  mentioned,  some  apparent  atrophy  of  the  cells  in  the  4th  and  5th 
lumbar  spinal  ganglia.  Some  of  the  sections  showed  a  few  groups  of 
cells  in  a  state  of  advanced  degeneration  ;  the  capsule  either  empty  or 
containing  only  a  little  mass  of  pigment.  In  a  case  of  sclerosis  of  the 
posterior  columns,  combined  with  lateral  sclerosis  in  a  syphilitic  patient, 
a  number  of  the  cells  stained  intensely  purple  by  Pal  and  red  by  Stroebe 
method  {vide  Plate).  These  cells  had  undergone  fatty  degeneration,  and 
the  nucleus  was  no  longer  visible.  I  have  seen  similar  appearances  in  the 
ganglia  of  a  case  of  tabes,  but  not  so  marked.  It  is  therefore  probable 
that  the  ganglion  cell  is  the  last  portion  of  the  neuron  to  die,  and  that 
the  process  begins  in  the  terminal  twigs  and  spreads  backwards  to 
the  body  of  the  cell,  but  with  greater  rapidity  in  the  central  projection 
than  the  peripheral.  Babes  and  Kremnitzer  have  described  an  atrophy  of 
the  plexus  of  fine  fibrils  which  form  a  network  around  the  capsule. 
These  fibres,  they  state,  come  from  cells  in  the  spinal  cord.  Dehler  has 
shown  the  existence  of  cells  with  a  T-shaped  process  in  the  sympathetic 
ganglia ;  those  may  form  the  white  ramus  which  connects  the  posterior 
spinal  ganglion  with  the  sympathetic  ganglion ;  but  I  am  not  aware  that 
any  defiTiite  changes  have  been  described  in  the  sympathetic,  or  in  this 
ramus  ;  however,  degeneration  of  the  sympathetic  is  extremely  difficult  to 
recognise  by  any  methods  at  present  in  use. 

Can  wo  apply  our  knowledge  of  the  before  -  mentioned  systemic 
degenerations  in  the  spinal  cord  to  the  explanation  of  some  of  the 
important  clinica,l  phenomena  of  tabes?  Keference  to  the  diagram 
(Fig.  1)  will  help  to  explain  some  of  the  phenomena  of  tabes  ;  namely,  the 
diminution  of  tonus  in  the  muscles,  the  incoordination,  the  absence  of 
the  knee-jerk,  the  ataxic  gait,  Komberg's  symptom,  and  the  various  dis- 
turbances of  sensation. 

The  afferent  system  of  the  neurons  of  the  spinal  ganglion  convey 
sensiitions  from  the  skin,  the  muscles,  and  the  tendons  and  joints,  and  these 
sensations  travel  by  three  sets  of  fibres;  (i.)  Short,  forming  the  spinal 
reflex  arc;  (ii.)  Medium  length  fibres  which  break  up  into  a  brushwork 
around  the  cells  of  Clarke's  column,  the  axis-cylinder  processes  of  which 
form  the  direct  cerebellar  tract ;  (iii.)  Lontf  fibres,  which  form  GoU's  column 
and  break  up  into  a  terminal  arborisation  around  the  cells  of  the  nucleus 
gracilis.  These  fibres  convey  kinresthetic  impulses  to  the  sensori-motor 
region  of  the  cortex  by  the  fillet  and  the  thalamus  opticus,  and  are  brought 
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into  rrlation  with  tho  efferent  prramiHal  pjstom.  There  are  thus  ih'u 
B^mmi  rxtrifs — spinal  reHex,  cerohellar,  and  cercbml.  'ITic  tnic  motor 
neitron  which  conlruls  the  muscle  is  sJtiuitorl  in  the  anterior  horn  ;  we 
know  ihiil  iu  tttlK-s  this  is  uiuilTectetl — therefore  the  muacle  doug  not 
waste  ;  nor  is  there,  except  in  tho  Utc  auiges,  Any  pamlyitis  or  Ioaa  of 
strength  of  voluntary  movement,  only  incoordin-ition.  Jendntssik, 
Fninket  and  others  have  ehown  that  there  is  a  marked  loss  of  touua. 
Whence  cornea  this  loss  of  tonus  I  It  is  due,  like  the  luaa  of  myotatic  irrita- 
bility and  the  consequent  absence  of  the  knee-jerk,  to  the  break  in  the 
reBex  spinal  arc  occjisiorietl  by  the  degeneration  of  the  spinal  roots,  and 


(3ri  luinlMr>frnin  n  «*■  of 

auMll  durk  nnaoil  Uiuidlo  nf  llt'i   -  iryttirfitnl  aiiirilur  rom.  lli* 

Iftrc*  •clpniwd  not  b  the  puaitrior.      Sectloti   fttAitinl  "bj  V^uitjci^l  inrtbud.    HaguiOeatloti,  S(t 

of  thoae  fibres  which  run  forward  through  the  mot  and  the  base  of  the 
posterior  honi,  terminating  in  an  aiborisatitm  aruunr!  the  anterior  horn 
coUl  By  thi;*  degenenitiun  the  motor  neurons  in  tabes  ai-e  deprived  of 
the  normal  stimuli  which  »ierve  to  maintain  the  rellcx  ttjniu  and  rayotatic 
irritability  UiiU  artii'Io  "Tendon  Ueflexes,"  vol.  vi.  p.  521)). 

Tlie  influence  that  sensations  coming  from  the  periphery  have  m 
maintaining  muscular  toniiit  was  strikingly  shown  by  the  cxpcrimLnita 
which  E>r.  Shcninpton  ami  I  maile  on  monkeys.  We  found  that 
immediately  after  ilividing  tho  posterior  roots  enpplyincj  the  limb  there 
occurrffd  a  groat  diminution  in  tonus  in  the  muscles  of  the  limbs ;  wo 
also  observed  in  two  animals  shortly  after  the  operation,  and  for  some 


coiisiddniMe  time  iifter wards,  a.  marked  iricoortlination  closely  resembling 
tebcdc  3iicoon!in.'ition  in  nmn.  Tf  ihc  limb  was  rendece*!  quite  "apies- 
thct*''  by  dividing  all  the  sensory  roots  supplying  it,  the  animal  was 
imabte  to  iise  its  hand  for  volitional  movements ;  thae  nvu:  a  scnsvrg 
paralt/m,  althnugh  associated  movements  al  the  ellHiw  and  shoulder  were 
freffticntly  (>lw«rvi*<3.  This  loss  of  volitional  po\vi;r  nvor  the  hand  \r;is 
not  due  to  injury  of  the  efferent  tract,  as  was  proved  by  the  fact  that 
Htimulaliim  of  the  coitcx  evokwl  all  the  movcuii'iits  even  itmrc  remlily 
than  on  the  sound  side.  The  movemetitx  obtained  by  stiniuUtiun  seemed 
to  me  in  some  instances  to  have  a  greater  excursion  than  normal.  This, 
I  believe,  is  due  to  the  loss  of  tonus  in  the  muscles  opposing  the  action ; 
for  example,  extension  Qf  the  wrist  seemed  to  be  greater  and  more  sudden 
than  iiurmiil  owing  to  the  luss  of  tonus  in  the  flexors.  By  reference  to 
Fig.  1  it  will  be  al»ser\-ed  that  the  limb  of  such  an  animal  is  practically 
cut  otr  from  the  central  nf^vvnus  syswmi.  Kxcept  by  vision  the  animal 
is  uneonseious  of  the  existence  of  its  limb,  and  without  a  knowledge  of  the 
sense  of  position  it  is  unable  to  ideate  a  inovemenl  or  lo  iippi-eciale  the 
successive  changes  which  occur  in  the  parts  moved  ;  consequently  there 
is  u  paralysis  of  voluritiiry  movcnieril.  It  is  only  i[i  advanced  singes  of 
tabes  that  there  is  actual  paralysis  ;  and  an  examination  of  the  spinal  cord 
in  iho  jKiralytic  stage  shows  complete  dentruction  of  the  exogenous  fibres 
of  the  posterior  columns. 

The  experiments  of  Vicrordt  and  Hcyd  show  the  importance  of  the 
cutaneous  sensations  coming  from  the  soles  of  the  feet ;  these  abservera 
found  that  by  aniesthetising  the  sohw  of  the  feel  instability  and  oscillation 
occur  on  closing  the  eyes.  Tabetics,  who  did  not  show  Komberg's 
symptoui,  uxhibilod  it  if  iho  aua-stlie»ia  of  the  soles  of  the  feet  hud  been 
produced  artificially.  CHfToril  AUbutt,  Leyden,  Charcot,  Vuiptan,  and 
others  have  explained  Komberg's  symptom  by  the  falling  away  of  cmaneous 
sensibility  in  the  soles  of  the  feet.  There  is  no  doulit  that  this  increases 
the  instability,  but  many  tabetic  patienta  exhibit  this  phenomenon  when 
the  onlinary  methods  of  testing  show  pei-fect  cutaneous  sensibility  in  ihe 
fret.  It  is  a  curious  fact  that  somtitimcs  an  ataxic  patipnt  ran  stand  with 
ojuique  glass  in  front  of  his  eytus,  whereas  he  will  immefUately  sway  to  and 
fro  on  chjsing  his  eyes.  I  have  seen  sevcml  cases  of  tabes,  beginning  with 
optic  atrophy  and  ending  iti  complelo  blindness,  remain  fur  a  long  time  in 
the  pre-ataxic  stage,  although  they  hjul  lightning  pains  and  alisent  knee- 
jerks.  These  fjicts  are  very  hard  to  explain,  and  they  support  in  a  mo-asuro 
Ivaymoiid,  Jendrassik,  and  Kriitikel's  view  that  the  incoonlination  of  tabes 
is  due  to  psychical  disturbances.  Kaynudid  argues  that  if  co-urdinailou 
is  a  cerebnd  function,  then  the  incoordination  of  taljics  is  a  cerebral 
disturbance.  Rcfcrenco  to  Fig.  1  shows  that  in  tabes  the  direct  sensory 
path  to  the  opposite  cortex  is  interrupted  by  the  degeneration  of  GoU's 
column.  This,  how«ver,  is  only  one  caus<;  of  itvcoiirdination.  It  would 
certainly  lead  lo  defective  consciousness  of  the  changes  occurring  tn  the 
tension  of  tendons  ami  uuisclcs  and  skin,  and  in  the  pressure  on  joints 
during  movement  of  the  limbs,  and  volitional  impulses  would  be  impaired 


E»y  this  dofoct  of  consciousness  ;  but  tliis  cannot  be  the  whole  explanation, 
for  in  general  puralysis  we  have  a  progressive  destruction  of  the  ccrcbi-al 
cortex ;  yet  unless  the  posterior  columns  of  the  spin:i]  cortl  are  afi"ect«d 
there  is  ntit  conrse  ataxic  incoditlination.  Pieitet  has  also  recorded  two 
^casm  of  sclerosis  of  (ioH's  column  withont  ataxy.  For  the  iiwixiteiiiincL-  of 
lily  equilibrium  in  the  erect  ]>osLure,  while  stJinding  or  during  the 
leeeesive  changes  that  occur  in  the  trunk  and  linilis  in  prngrcnsion,  a 
^proper  adjustment  in  the  contnuri ion  of  conelative  antagonistic  muscles  is 
Deceaar^.  In  standing  erect,  the  joints  arc  fixed  by  the  tonic  contraction 
of  the  ontagomstic  musclea  of  the  lower  liiuhs.  The  motor  neurons  of  the 
Anterior  horn  which  preside  over  the  musi-Ies  are.  exoiit^d  by  intpnkc9 
fnjni  the  periphery.  Uuequn.]  and  imperfect  trAnsniission  of  sensory 
'Impulses  will  lead  to  uuef|ual  and  impL-ifcct  excitation  of  these  motor 
ueurons,  and  to  a  corruiipondiiig  unequal  and  imperfect  innervation  of  the 
miuclcs  whereby  their  normal  equable  tonic  contraction  is  disturbed  and 
lowered.  Seoiiig  that  in  tabes  there  is  a  progressive  degeneration  of  the 
afTercnt  spinal  neurons,  we  can  cjisily  understand  that  ihci'e  will  be  a 
ipnjgressively  loweri^i  and  unctpial  toriua  in  the  muscIeH. 

AgJiin,  the  degeneration  of  the  Hne  plexus  around  the  cells  of  Clarke's 

column    (ntie    Fig.     7),    met    with    early   in    the    disease,    is    sufficient 

explain  the  loss  of  power  of  Iwlancing  the  body  when  the  bsisis  of 

ipport  ifi  narrowed  hy  placing  the  feet  together  or  sUnding  on  otic  foot, 

lc\-en  though  there  be  no  [jarwsthesia  of  the  soles  of  the  feet.     Kefercuco 

to  Fig.  1  Bhows  that  atrophy  of  this  fine  plexus  k-ade  to  interruption  of 

'the  sensory  alTercnt  impulses   to   the   eercbtllum,   jind  puis  this  organ, 

which  is  concerned  with  unconscious  CO  nrditiaiinn  and   tonie  contraction 

of  the  muscles  engaged  in  maintaining  bodily  eiiuililirinm  in  the  erx-cl 

posLurc,  at  a  gi-cat  disadvantage.      On  closing  the  eye»  another  guiding 

LWnaation  is  removed  and   the  instability   Is  increased,   there  rvniainftig 

ly  the  senaaliona  coming  frnni   the  Jiemicircular  canals.      Sonic  cxpori- 

Fsnents  recently  pei'formed  by  liitkel  upon  duga  show  that  tins  animal  after 

section  of  the  posterior  roots  exhibits  alJixy  f^tr  u  tihort  period  of  time  after 

being  phiccd  in  a  dark  niom  ;  but  compensation  soon  occurs.      Uite^r  the 

fiomicircular  canals  were  destroyed,  and  then  the  animal  when  placed  in  a 

dark  room  exhibited  ataxic  gail',  which  was  pennanent.     The  power  of 

cnmixnisation  in  man  is  necesAaiily  imperfect,  iK'cimse  of  his  erect  posture 

and  of  the  readiness,  lht:refore,  of  the  line  of  the  centre  of  gravity  to  fall 

outxifle  the  Itaso. 

In  walking,  the  co-ordination  of  the  correlative  tonic  contractions  of 
the  antugonistic  muscles  in  the  resting  leg  is  imperfect  fur  the  same  reasons 
I  altove  mentioned  for  standing  ;  but  the  dtsturlmnce  of  equilibrium  is 
roater,  because  the  weight  of  tbo  bi>dy  is  resting  on  a  narrower  biise. 
The  a<lvancing  leg  is  raised  from  the  ground  and  movctl  foi-ward  by 
volitional  impulses  from  the  cortex  cerebri — contrartion  of  certain  groups 
of  mu.vlfs  with  stretching  of  the  antagonists  takes  plitce.  If  carried 
out  perfectly,  this  neccssiinlcs  the  association  of  consciousness  and 
voHtiou ;  but  consciousness  of  lbs  sense  of  position  of  the  limbs  in  the 
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euccesaivc  changes  tbut  occur  during  tbc  movements  dcpemk  upon  the 
continuous  and  unintomiptt'd  pa&tage  to  tho  cortex  o£  impulses  ftx^m  l-be 
skin,  joints,  tcnfJons  and  niuscli'S  of  tlio  part*  engaged,  inipi-essiona  which, 
taken  together,  make  up  the  kinKsthetic  sense.  A  break  in  this  path  ifi, 
however,  only  one  factor  in  tho  production  of  incoordination  ;  for  if  there 
wej-e  not  the  loss  of  spinal  reflex  tonus,  and  inten-uptiou  to  the  cerebellar 
jKith,  there  would  not  ho  nmrlied  incoordination.  VoUtional  impulses 
produce  au  increased  coniitictiou  of  one  group  of  muscles  acting  upon  a 


Pig  :.— Pb'it'^tnlrmftnipliof  ClKrks'BColTiinn  it  lti«  Invol  of  tbn  Irt  InnlMr  sntmrnt  fnm  a  «u)»  of 
uij>-..  Tlwra  IH  roin)>lrt^  nlrojiliy  u4  tti«  nbrc  a\  tlii  ;NMti»n>'«UFrDal  column,  winch  brvAk  np 
iiilfl  H  bni»h  wiirlc  ttmiinil  ihu  vuirulnr  i-nlU.  Tin*  c-lln  :liMit»i.Un»  ars  uuchaugvil,  only  t)i«  Wt 
wurk  uf  nvrvr  lllirlln  wliifli  iiirriiurtii-  llirin  \<i  aliu|fFilmt,  litiiifJiMii  ftoiu  Ui«  )MrlpliFr)r  ■/«  UiiM 
cat  nir  rrrun  tin-  cftri'lMilligm.  T)ii)«xU-c>'liiiilRr  pturoutMof  ln>e>«  ctllafunu  Die  verabe liar  tacL 
lUgDincailoii,  axi  ilUiuewi-*. 

joint,  and  stretching  of  the  correlative  nnUgoniBtd  ;  hut  if  there  is 
dimininion  and  inequality  of  reflex  Rpinal  tonus  in  the  reustlcs  there  muat 
neoeswirily  be  nnpitiml  and  impoi'fecl  action  of  tho  antagoniatie  muscles. 
This  will  of  itself  cause  irregular,  jerky,  and  incoordinate  movements; 
hut  beside-s  this,  the  mii»cle.s  being  in  a  etJite  of  unptiual  tension,  false 
impreseions  will  travel  up  to  tho  cortex  with  each  sutcesaivo  change  of 
position.     The  ataxic  tries  to  eomponsuto  this  by  \i&ioti. 

The  lightning  pains  may  be  oxplainiid  by  the  degeneration  of  the  root 
fibres;  but  their  piroxysnial  character  is  difticult  to  understand.  Th» 
partial  anffisihesia  may  be  accounted  for  by  the  jiurtial  degeneration  of  the 
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nx)ta.  Professor  Sherrington  Iiiis  tthowit  tlnii  iit  least  three  rootA  ovRr]ap 
one  another  in  a  ?kin  area,  and  that  in  order  to  prothice  cotnpleLe  loiw  of 
sensation  in  a  part  all  three  roots  must  be  divided.  If  tlinro  be  pro- 
nounced anatgosiu  or  aoiesthesia  the  peripheml  nerves  are  probably  nlTcct^d. 
With  regard  to  the  visceml  crisea  aothing  is  known.  It  was  suggested 
by  Hoas  that  the«ie  phenomena  might  be  atMociatcd  with  the  degeneration 
of  \ixt  nerve  network  around  the  cells  of  Clarke's  column.  No  doubt  in 
the  dorsal  region  sensory  Cbrt's  come  from  the  visca-a  by  the  posterior 
roots.  Dehler'f  observation  alraidy  referred  to  suggests  the  pt)MibiIity 
that  in  tatties  sensory  fibres  passing  from  thi^  synipathfttic  ganglia  to  the 
posLerior  spinal  giuiglia  may  be  found  degenerated  ;  certainly  the  matter 
is  worthy  of  invent igation. 

Tbe  Argil- U-Kobertson  pupil  is  the  must  frequent  objeeLive  symptom 
of  tabes,  u  it  is  of  general  paralysis.  In  the  former  disease  the  reHex 
rigidity  of  the  pupil  to  light  is  generally  assnciat-ed  ^vith  contraction — 
in  the  IatJ«r  with  dilatation.  No  very  dciinilc  ani»lomical  facts  have 
bosQ  brought  forwanl  to  explain  thib  remarkable  phenomenon  ;  it  ia 
asserted  tliat  it  is  due  to  a  break  in  the  synaiwe  between  the  terminal 
arborisiition  of  optic  uorve  fibres  in  the  cor])Oi-a  fjuiuli-igeminu  and  ibo 
daudriteH  of  the  sphincter  iridis  nucleus.  Tbe  pathology  of  tabes  has 
been  more  clearly  intelligible  with  the  modern  conception  of  the  ncui-on 
w  an  independent  complex  cell  unit ;  and  although  there  are  a  great  many 
problems  yet  to  solve  before  we  can  Ratisfactorily  explain  many  of  the 
clinical  phenomena,  yet  the  fundamental  principle  of  tbe  neuron  has 
revolutionised  our  ideatt  of  the  pathology  of  this  disease.  Sclerosis 
dne  to  overgrowth  of  the  gtia  tissue  is  secondary  and  proportional  to 
decay  and  atrophy  of  the  neiu-oos. 

F.  W.  MOTT. 

Symptoms. — An  ordinary  case  of  tabes  falls  naturally  into  three 
stages,  aecording  to  the  degree  of  intensity  in  the  principal  symptom — 
inco6rdi nation.  In  the  first,  somulimes  culled  the  pru-ataxic  stage,  there 
is  no  incoordination  ;  the  patient  can  stand  and  walk  normally.  In  the 
second  stage  standing  and  walking  are  rendered  more  or  less  ditHcult.  In 
the  third  the  patient  cannot  bland  or  walk  »lonc. 

Probably  the  earliest  symptom  to  attract  the  [wticnt's  attention  will 
be  paiu.  Of  this  there  may  be  varioii-s  kinds,  but  the  most  chanicteristto 
are  the  so-called  lightning  pains.  These  are  sharp  and  shooting  in 
irncter,  sudden  in  onset,  momentary  in  dunition  ;  they  occur  in  bouts 
lich  last  a  variable  time,  which  are  piiroxyf*mal  (leaving  intervals,  it 
^ay  he  hmg  intervals,  of  free<loni),  or  which  may  be  |M:riodic.  The 
genuml  character,  then,  of  the  pains  is  neuralgic;  but  they  are  not,  like 
neuralgia,  necessarily  limited  to  special  nerve  districts ;  they  may 
haunt  one  spot,  may  be  widely  distribut^xl,  or  may  shift  their  seat 
rapidly.  Usually  tbe  earliest  [uiiis  are  in  the  lower  limbs ;  hut  this  is 
not  invariable,  they  may  begin  in  the  face  or  head.  Thoy  are  generally 
aggravated  by  damp  or  by  cold  winds,  so  that  the  patient  calk  them 
vui-  vn  I 


**rheunuitic8."  Thay  may  leave  a  transient  cutaneous  hypicra»tbABi&. 
Somotimos  in  connection  with  lightning  juiiis.  and  RometimeB  without 
them,  a  sndclGn  giving  way  of  the  legs  h.-w  been  noticed.  There  may  be 
pain,  too,  that  is  not  lancinating,  hut  has  u  ibill  iLchiiig  or  boring  character, 
and  is  sitiuittd  in  tho  back,  trunk,  head,  ur  limbs.  Many  iltc  the  com* 
pamona  made  by  the  unfunnnate  patiotita  in  whom  the  ]>ains  arc  severe : 
"h'ke  knives,  needles,  electricity  " ;  "like  gimlets,  corkscrews,  orhotirom 
thrust  into  the  tlcah  "  ;  "  like  M'ild  Iwasta  gnawing,"  and  so  on. 

A  history  uf  causBless  piroxysnial  shouting  ptiins  should  of  itself 
direct  our  thoughts  tonmnls  tabos ;  but  other  complaints  may  bo  made. 
Tho«o,  as  we  ghidl  rop^  mny  be  very  variable,  but  some  are  particularly 
common :  for  instance,  diplopia,  squint^  or  ptosis,  depending  ou  some 
tmnuient  octdoniutor  {taUy  ;  or  ditlicultics  of  micturition,  so  that  the 
patient  either  cannot  pass  water  readily,  or  (which  is  perhaps  more  fre- 
quent) <!annot  retain  it  properly  ;  the  urine  cBcapwi  fi-ora  him  involuntarily, 
or  he  h)W  to  hurry  when  once  ho  has  felt  the  desire  tfl  micturate.  There 
may  al&o  bo  troubles  in  the  ^eiiita]  sphere  ;  or  in  M'alking  the  patient  may 
experience  a  sense  of  fati^ie  (luit-e  disprupurtiunate  to  the  exercise. 

Luckily  the  diagnontic  iinportjince  of  such  complaints  can  l>o  teat«d 
by  physiad  examination,  and  for  this  we  turu  to  the  stfite  of  the  knee- 
jerks  anil  the  state  of  the  pupils. 

I  need  not  now  dwell  on  the  method  of  investigating  the  kntf-jerk 
[vide  art.  ''Tendon  Uefloxes,"  vol.  vi.J  and  of  the  general  inferences  to  be 
drawn  from  it.  Sufljce  it  to  say  tliat  in  tabes,  even  at  an  early  stage,  the 
kneo-jork  is  corainonly  absent,  while  the  poiver,  nutrition,  and  electrical 
reactions  of  the  extensor  muscles  of  the  knee  remain  normal.  This  dis- 
appearance of  the  knee-jerk  in  tabes  has  been  called  Weatphal's  sign.  The 
date  of  its  disappearance  we  CJinnot  usually  fix  ;  in  some  few  cases  the  knee- 
jerk  rajiy  duiapprar  under  observation,  becoming  feeble,  unequal  on  the 
two  sides,  and  tinally  absent ;  in  some  few  it  may  remain  present  for  years  ; 
in  some  an  early  stage  of  exaggeration  hu»  been  reported;  but  as  a  rule, 
when  the  patient  first  presents  himself  it  is  goTje. 

The  symptom  darivable  from  the  jmpil  consists  essentially  in  thia-^ 
that  the  pupil  doea  not  contnwt  (as  normally  it  should  do)  when  li^ht  is 
suddenly  thrown  upon  the  eye  ;  but  the  normal  conti'action  still  takes 
place  when  the  patient  fixoH  a  nejir  object  (tluit  is,  aceoinmmljitcs  or 
converges).  This  is  known  as  reflex  iridoplagia,  or  as  Argjdl- Robertson's 
sign.  Oimraonly  the  ]>upils  are  small—sometimes  so  small  aa  to  deaor\*o 
the  name  of  "  pin-point  pupils,"  and  symmetrical  with  ejieh  other,  both 
in  size  and  in  mode  of  action.  I[ie<iuality  in  size,  however,  la  not  very 
uncommon,  though  uniocular  reflex  iridoplegia  iadecidwlly  rare.  It  is  said, 
too,  that  such  pu])iLs  do  not  dilate  under  the  stinnilus  of  puin.  Varieties 
of  action  occur ;  thus  a  pupil  may  contract  to  light,  and  then  re-expand 
though  the  illnmimition  bfl  still  maintained;  probably  this  marks  an 
early  stage  of  reflex  iridoplegia.  Not  infrequently,  also,  the  pupils 
react  nekht-r  to  light  nor  Ui  accommodation.  The  dutc  of  the  appearance 
of  the  pupil  sign  Js  as  difTicuIt  to  fix  as  that  of  Westphal's  sigtL      In  some 


caMst  it  m:iy  not  appear  at  all,  the  pupilkry  reactions  remaining  normal ; 
biit  on  ihe  whole  it  i«  a  vnry  iHiiform,  IruHtwurtliy  and  early  Bymptom. 

The  combination  of  tho80  three  symptoms — lightning  p;iins,  loss  of 
knee-jerk  and  reHcx  iridoplegiit — ^warnuita  a  diiijijnosis  of  early  tabes; 
and  this  is  all  the  more  certain  if  there  be  added  the  history  or  presence 
of  ocithir  paralysis,  dif!iciiltieB  of  mi'i-turltion,  or  some  of  the  anomalous 
symptoms  nliieh  I  shall  presetitl}*  describe. 

The  seC'-'iui  skvje  of  tjibos  is  chunicteriacd  by  the  appearance  and  the 
progressive  increase  of  ataxy,  generally  ali-o  by  defects  of  sensatiun.  By 
%taxy  or  incoordination  we  understand  a  want  of  harmony  or  co-operation 
in  mwscnlar  contractions  (as  distinct  from  loss  of  power  to  coittract), 
whether  they  be  employed  to  proiluce  movement  (motor  ataxia)  or  to 
maintain  a  fixed  fiohitioii  (static  atJkxia) ;  so  that  from  the  ill- combined 
muscular  contractions  actions  rasiilt  which  are  disorderly  and  in- 
appropriato  to  their  purpose.  Incoordination,  as  (iistingnished  from 
pandysist  has  been  rccoj^njsed  ever  since  Todd's  and  Ducheiine"s  writings 
a«  a  special  mark  of  tabes  ;  still,  we  must  remember  Ibat  a  ccrta.in  amount 
of  loss  of  power  often  coexists  with  it.  Incoordination  first-  reveids  itself 
io  waUcing  and  standing,  actions  which  rcijuiro  tho  co-operiition  of  many 
muscles  both  of  ihe  tniiik  and  lower  limbs.  It  begins  as  a  mere  un- 
steadiness in  walking,  n'hich  i^(  most  noticeable  when  tbo  {latient  risca 
to  walk,  or  when  he  turns;  or  it  may  be  brought  out  by  making  him 
march,  halt^  or  tani  to  command,  walk  along  a  given  line,  walk  back- 
irards,  walk  up  and  down  stairs,  and  so  forth.  Above  all,  it  is  worse 
when  he  clusps  his  eyes;  and  often  be  will  volunteer  the  sL-itement  that 
he  cannot  walk  in  the  dark.  At  first  the  gait  suggesrs  a  mere  loss  of 
equilibrium,  such  as  might  be  due  to  nti  affection  of  the  tnitik  rniisclcs  ;  but 
in  time  the  movements  of  the  legs  themselves  become  peculiar,  the  patient 
gets  the  feet  crossed  as  he  turns,  and  he  plants  them  widely  apart  and 
oncertiiinly,  looking  to  see  where  they  are  going.  Finally,  ho  manifests 
the  typical  "ataxic  gait";  ho  rises  from  his  seat  and  starts  carefully, 
prT>hably  invoking  the  support  of  sticks  or  of  a  friend  ;  he  bends  forward 
at  the  hips,  looking  at  his  feet;  he  lifts  the  advancing  foot  too  high, 
throws  it  outward  with  a  jt-rky  niovetneiil,  and  brings  It  down  again 
vrilh  a  stamp.  The  action  of  the  lower  limbs  has  been  compared  to  tho 
walk  of  a  cock,  or  the  movement  of  thu  legs  of  a  marionette.  Even  when 
Bitting  he  is  unable  well  to  direct  the  movements  of  his  legs  if  he  be  told 
to  descrilw  a  circle  with  hLs  toe.  touch  one  knee  with  the  fippowte  heel, 
and  so  on.  In  standing,  as  in  walking,  he  needs  a  wide  Imsisfor  support, 
hence  he  is  imstcaily  when  his  feet  are  put  close  together ;  or  even 
supposing  ho  can  stand  so,  yet  on  closing  his  eyes  he  begins  t.o  sway  and 
stagger.  This  staggering  when  the  eyes  «ro  shut  is  known  as  Komberg'a 
^-mptom,  and  is  usually  considered  an  early  indication  of  ataxy.  Later 
Uie  patient  finds  dithcidty  in  standing  at  all  without  support.  The  in- 
coor<iination  sprea<ls  in  time  to  the  upper  limbs.  Hero  it  causes  an 
awkwardness  and  want  of  ptecisioii  in  the  movement*  of  the  hands,  so 
that  there  is  dilCculty  in  writing,  iu  buttoning  the  clothes,  in  playing  a 
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musical  instrument,  in  carrying  out  the  finer  manipulations  of  trade,  and 
so  on.  If  the  patient  be  told  to  pick  up  a  pin  from  the  table,  the  hand 
wavers,  and  hovers  over  it  before  arriving  at  it,  and  the  fingers  fumble 
before  grasping  it  In  the  upper,  as  in  the  lower  limbs,  the  maldirection 
of  movement  is  much  increased  when  the  aid  of  sight  is  denied.  Thus  a 
favourite  test  is  to  tell  the  patient  to  touch  the  tip  of  bis  nose  quickly 
with  one  fore-finger,  first  with  the  eyes  open  (which  he  will  do  unless 
the  ataxy  is  pronounced),  next  with  the  eyes  closed  (when  the  finger  will 
probably  go  wrong). 

Defects  of  sensation  are  usually  found  by  the  time  that  incoordination 
is  well  established.  The  commonest  and  most  obvious  of  these  begin  in 
the  lower  limbs.  The  patient  has  sensations  of  tingling,  pins  and  needles, 
numbness  and  deadness,  and  when  walking  may  experience  a  peculiar 
feeling  as  if  he  were  treading  on  cotton-wool  or  on  a  thick  carpet.  In 
the  trunk,  too,  the  well-known  "girdle  ptain"  may  appear — that  is,  the 
sensation  of  a  cord  tied  tightly  round  the  body.  Kxamination  may  then 
show  ana:sthesia  of  various  degrees,  of  various  distribution,  and  affecting 
variously  the  several  forms  of  sensation  (touch,  pain,  temperature,  etc) 
To  these  points  we  shall  recur  presently,  but  it  may  bo  stated  here  that 
analgesia  (readily  tested  by  the  prick  of  a  pin)  and  delay  in  the  trans- 
mission of  such  sensation  of  pain  is  particularly  common.  Sometimes 
the  sense  of  posture  is  lost,  so  that  the  patient  cannot  tell  how  his  legs 
are  placed  without  looking  at  them,  nor  imitate  the  position  of  one  limb 
with  the  other  when  his  eyes  are  closed.  Sometimes  he  is  unable  to 
discriminate  the  difference  of  weights  placed  in  his  hands. 

The  general  tendency  of  the  ataxy  is  to  get  slowly  worse,  and  to 
spread  upwards  to  the  hands  and  arras.  The  same  may,  perhaps,  be  said 
of  the  more  definite  forms  of  sensory  defect  The  lightning  pains  in 
some  cases  disappear  as  the  disease  advances ',  the  pnpil  sign  and  the 
absence  of  knee-jerk  remain,  as  a  rule,  unaltered. 

The  third  stage  is  but  an  aggravation  of  the  second,  in  which  the 
increase  and  spread  of  the  ataxy  has  rendered  the  patient  quite  helpless. 
But  there  may,  indeed,  be  a  genuine  paraplegia,  and  there  is  likely  to  be 
more  definite  paralysis  of  the  bladder  than  before,  and  sexual  impotency, 
if  this  have  not  existed  from  an  earlier  stage.  Confined,  as  he  is  now,  to 
bed  or  to  a  chair,  emaciated  and  feeble,  the  patient's  life  is  obnoxious  to 
peri!  from  bedsores,  cystitis,  or  intercurrent  disease. 

Having  now  described  what  is  usually  considered  the  standard  form 
of  tabes,  I  will  next  consider  in  more  detail  the  motor,  sensory,  and 
reflex  abnormalities  which  occur  in  this  disease ;  and  particularly  those 
affections  of  the  special  senses,  of  the  viscera,  and  of  the  joints,  which  often 
form  such  striking  and  dominant  features  of  it  as  to  throw  the  classical 
locomotor  ataxia  quite  into  the  shade. 

Motor  affections. — I  have  already  alhidcd  to  two  motor  affections  other 
than  ataxia :  firat,  a  disproportionate  fatigue  after  exercise,  which  is  an 
early  symptom  in  some  cases,  and  which,  according  to  Pitres,  may  occur 
in  paroxysms  just  like  the  pains  ;  secondly,  a  true  muscular  weakness  of 
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c  legs,  appearing  alongsirlo  of  the  inroiinlination.  Such  weakness  is 
in  most  casus  a  subsidiary  alfection,  requiring  examination  to  detect  it. 
For  when  paralrsis  and  iiicouriiiuatioii  of  the  limbs  arc  at  all  proper- 
tii>n:it«  toejich  other  the  case  will  probably  be  runlied  as  ataxic  paruplcgia 
fftthcr  than  tahes,  though  the  line  between  the  two  diseases  may  be 
ditlicult  to  dmw.  But  it  is  more  import-int  to  notice  the  many  forms  of 
gi-nuine  motor  paralysis  which  may  present  themselves ;  and  those,  from 
their  very  variety,  it  is  difticult  to  classify  in  an  exjict  and  useful  luatiticr. 
First,  let  me  say  that  some  of  them  may  occur  early  in  the  disease, 
8ro  Umitod  in  their  area,  and  transient  in  nature.  Such  is  nsnally  the 
character  of  the  very  common  ocular  paralyses  ;  thus,  in  quite  the  early 
stages  of  tabes  one  thirtl  nerve  or  a  branch  of  it,  one  sixth,  or  one  superior 
olili<LUe:,  may  be  paralysed  partially  or  totall^^  and  may  recover  again  in 
a  few  months,  weeks,  or  even  days.  Rut  even  those  ocular  jjalsies  may 
■be  bilateral ;  thus  doable  ptosis  has  been  frequently  noted,  and  paralysis 
of  both  sixths  sometimi'B ;  nor  do  they  invai-iably  recover.  Less  com- 
monly the  early  paralysis  takes  the  form  of  an  hemiplegia  or  a  paraplegia, 
so  thill  a  [lalient  may  suddenly  lose  power  in  both  logs,  or  in  the  limbs 
of  one  side,  and  recover ;  Imt  the  recovery  is  followed  by  the  symptoms  of 
tabe«.  Such  early  transient  palsies  are  alleged  by  some  authors  to  be 
goiuiinoly  syphilitic,  and,  indeed,  gummata  and  arterial  disease  have  somet- 
tiines  been  found  after  de«tb ;  still  it  must  bo  remembered  that  similar 
paUios  occur  in  the  early  stages  of  dii^semiuatcd  selemsis,  a  disease 
with  which  syphilis  has  nothing  to  do.  While  spcitking  of  hemiplegia 
we  mjiy  note  two  other  facts:  firet,  that  tahcs  may  be  heralded  or 
accomj-Kinied  by  sundry  other  cerebral  phenoitiena,  such  as  fits,  cither 
epileptic  or  epileptiform,  or  attacks  of  vertigo  or  coma,  recalling  the  much 

lore  common  occurrences  of  this  kind  in  the  allied  disease  general  paralysis 

of  the  insane ;  secondly,  that,  apart  from  the  early  and  recoverable  hemi- 

plegia,  hemiplegia  of  a  more  iwraiaticnt  character,  and  depending  probably 

ordinary  vascular  lesions,  miiy  occur  in  any  stage  of  Uibcs-      But  to 

cur  to  pjdsios  limited  to  the  distribution  of  nerve-tninks.  These  may 
occur,  though  less  commonly,  in  other  district*  than  the  ocular  ;  par- 
ticularly in  that  of  the  peroneal  norve,  or  in  that  of  the  ulnar,  radial,  or 
epioal  accoBsory.  Those  nerve-palslca  may  lie  cither  single  or  bilateral. 
Bilatetral  laryngeal  paralysis  I  shall  discuss  later.  Paralysis  in  the 
district  of  the  hypoglossal  is  marked  hy  atrophy  of  one-half  of  the  tongue  ; 
the  atToct*d  lateral  half  of  this  organ  is  flubby,  furrowed  longitiulinally, 
and  iv:isU:d  ;  when  protruded  the  tip  points  to  the  pamlysed  side,  and 
the  paralytied  muscle  cannot  be  felt  to  contract ;  nevertheless,  the  juLticnt 
finds  singularly  little  inconvenience  either  in  speaking  or  swallowing.  It 
would  seem  tliat  such  lingual  hemiatrophy  is  due  to  disease  sometimes  of 
the  nerve,  sometimes  nf  the  nucleus.  The  mention  of  iiuolejir  disease 
brings  us  to  yet  another  cEnss  of  palsies  of  a  more  generalimtd  and 
progressive  nature  than  those  we  h;ivo  been  considering,  clinically 
resembling  progressive  muscular  atrophy,  and  like  it  caused  cither  by 
multiple  neuritis  or  by  disease  of  spinal  and  bulbar  nuclei.     Such  pro- 


grefisive  diftease  may  begin  with  wasting  of  tte  intrinsic  iniiscles  of  the 
hands,  and  spread  thonce  to  the  ehouldcr  and  othor  musolcs ;  or  in  tho 
lower  linilis;  or  it  may  Ix'gin  in  tbo  tuaigiie  and  lips  taking  ilie  form  of 
a  progressive  bulbar  piiralyaja ;  or  in  the  musdea  of  the  eyel^aH  as  a  pro- 
grcssivo  oplithaltnoplegia.  This  combination  (if  tJibes  with  progr«ywive 
muscular  atrophy  is  not,  however,  common  [vide  "  Bulbar  Palsies," 
p.  219]. 

Stjusmi  affidimis. — Only  a  few  authors  have  made  systematic  and  exact 
obsftfvfltimift  upon  the  sensory  defects  of  tabos.  It  has  been  reeonlly 
stJLtdd  that  a  diminution  of  sensibility  in  the  trunk  is  a  common  and 
early  symptom,  ao  that  the  patient,  though  not  really  anesthetic,  cumiol 
fool  light  touchos  here.  This  dulling  of  sensation,  "  hypiesthesia"  as  it  has 
been  called,  affects  (it  is  s-iid)  a  znnfl  corresponding  to  tho  middle  and  lower 
dorsal  nerves;  but  it  may  sprcy»d  ihcnro  and  roach  the  linilis.  At  tho 
edges  of  the  zone  there  may  be  hyjx'ralgcsia,  especially  when  the  stimulus 
of  cold  is  applied.  In  the  limlw,  un  the  other  hand,  particularly  the  lower 
limbs,  there  may  be  more  definite  anaMthesia.  This  too  may  sometimes 
be  found  in  the  face  and  head,  even  where  there  is  none  in  the  limits. 
All  modes  of  sensibility — tactile,  painful,  thermal,  etc. — may  be  alHittshod 
together,  or  there  may  be  "dissociation"  as  it  is  called,  that  is  lo  say, 
the  several  moilcs  may  be  very  unei^ually  atfected.  Where  there  is  such 
dissociation  sensibility  to  pain  is  jMiriicuIarly  apt  to  bo  lost ;  but  a  sjiccial 
thermal  atitpathesla  is  far  less  common  in  tabes  than  in  syringomyelia. 
The  analgesia  may  affect  not  nrdy  the  skin,  but  also  deeper  i>art«,  such  as 
the  muscles  and  bones  ;  analgesia  ujion  pressure  of  the  testicles  has  been 
specially  nuliccil.  According  to  Oulinunt,  tracts  of  cul.-uicous  ana'i^thcsia 
are  symmetrica!  when  they  affect  the  limbs,  but  may  be  unilateral  when 
they  affect  the  face  anti  hea<l ;  and  they  have  certain  favourite  sites,  snch 
as  the  toes,  plantar  surface  of  feet,  ankles,  knees,  certain  points  about  the 
tnink  or  lingers ;  later  authors,  however,  doubt  this  latter  statement,  and 
probably  we  cannot  yet  speak  very  definitely  about  their  distribution. 
Ill  the  upper  limbs  anaesthesia  is  said  to  begin  in  the  ulnar  fingers  and 
ulnar  side  of  tho  hands  and  arms.  Analgesia  of  the  ulnar  nerve  has  been 
particularly  noticed.  A  healthy  man,  when  his  uhiar  nerve  is  forcibly 
comiircs.sed  against  tho  bone  just  aI>ovc  the  iinicr  condyle  nf  tho  humerus, 
feels  numbness  and  tingling  in  the  little  finger — the  oidinary  "  huniy- 
bone  "  sensation — and  pain  at  the  point  of  compression  ;  but  a  patient 
with  tabes  (it  is  said)  feels  the  peripheral  tingling,  but  not  the  local  pain. 
T.:i8tly,  short  uf  downright  aniestliesia,  and  sometimes  as  the  precursor  of 
it,  perversions  and  im(Kiinnents  of  .sensibility,  of  very  various  kinds,  often 
occur.  Thiift  sensory  impressions  (and  particularly,  as  I  have  said, 
painful  impressions)  may  bo  delnyed  in  transmission,  so  that  the  patient 
does  not  cry  out  till  some  seconds  after  he  is  pricked  or  pinched  ;  or  he 
may  feel  the  contact  of  the  pin-point  at  once,  but  the  pain  of  the  prick 
only  after  a  distinct  intcr^-al.  Or  a  touch  may  bo  felt,  but  wrongly 
localised.  Or  he  may  feel  that  he  is  touched,  but  be  unable  to  say  with 
what  sort  of  thing  he  is  touched.     Or  ho  may  bo  insensitive  to  slight 
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stimuli,  but  unduly  scnaitive  to  moderate  stimuli  of  the  same  nature ; 
And  NO  forth. 

J^tflumx  of  Tf^ez  actions. — The  cutancoiis  reflexes  arc  compnro lively 
unimportant  in  tabes ;  it.  would  appear  that  tboy  correnpotid  generally 
Titb  the  tactilu  sensibility  of  the  skin,  being  absent  when  the  skin  area 
from  vhich  they  are  pcocliiccd  is  anu'slhetic,  and  present  when  it  is  noL 
It  is  wiid  that  the  cremasteric  reflex  is  absent  when  the  patient  is 
un|K>tcnU  Of  the  orgauie  leflexea,  difficulties  of  mieiurllion,  such  as 
aiuvmeM  and  struining,  ur  iinjierfeet  control  over  the  bladder,  are  (as  I 
htkVB  said)  fre^juent  in  the  early  stages ;  paralysis  of  the  bladder  may 
cccor  liilor,  but  is  not  perhaps  so  frefjuent  as  might  have  l>cei)  niitici[)Atc(L 
The  function  of  defteaition  is  less  frequently  afTeclod.  ITie  sexual 
function  in  the  man  is  prune  at  first  to  abnurmal  imLatlon  ;  Truui^scau 
nmarks  that  a  |>utieiit  with  early  tabes  may  be  capable  of  repejtting  the 
MXual  act  sevend  times  in  a  single  night  Impotcneo  with  aluiencc  of 
desire  supervenes  sooner  or  later.  Women  who  are  the  subject  of  tabes 
have  been  known  to  bear  chiltli-en ;  but  it  is  certainly  more  comnioii  to 
find  a  history  of  sterility,  whether  this  be  due  to  the  tabes  or  to  the  con- 
diuons  which  lead  up  to  it. 

The  very  great  importance  of  the  tendon  reflexes  in  diagnosis  I  have 
Iready  pointed  out.  The  early  disappearance  of  the  km-e-jcrk  is  due  to 
le  f&ct  that  the  spinal  degeneration,  attacking  the  fibres  of  the  posterior 
roota  soon  after  their  entry  int^i  the  cord,  usually  begins  in  the  lower 
L^onal  and  lumbar  regions,  and  thus  cut«  the  reflex  ares  which  |)as3  through 
port.  Tn  those  rare  cases  where  the  degeneration  begins  highi^r  up 
ia  the  cord  (cervical  tabes)  the  knee  jerk  may  be  retained.  The  disappear- 
ance of  it  is  thcieforc  a  sign  of  local  disease  ;  namely,  of  a  lesion  in  the 
posteroexternal  column  of  the  doi'si- lumbar  rL'giun.  If  this  part  be  com- 
letely  destroyed  the  knee-jerk  will  be  completely  absent,  whatever  the 
ther  conditions  may  be;  but,  if  the  destruction  l>o  incomplete,  it  ia 
lible  that  the  knee-jerk  may  be  maintained,  or  even  exaggerated  if 
lore  be  simultaneous  degeneration  of  the  latei^d  columns.  This  may  be 
pn  in  cases  of  combined  postoro-lateral  sclerosis  ;  and  similarly,  in  some 
where  hemiplegia  has  occurred  in  the  coui-so  of  tiibes,  the  kjiee-jerk 
of  the  paralysed  side  has  been  temporurtly  restored  by  the  descending 
iteral  sclerosis  which  results  from  the  cerebral  lusion.  On  the  other 
id,  when  the  posterior  sclerosis  is  advanced  we  may  witness  in  suc-h 
uiplegie  cases  the  curiotis  combination  of  post-hem ip logic  rigidity  with 
mce  of  knee-jerk. 

Affection*  of  spKuil  fensat. — Among  affections  of  the  si>ccial  senses  loss 
of  smell  or  taste  and  subjective  sens;ttions  of  smell  or  taste  have  been 
described;  but  they  are  ocrtaiidy  infrequent.  Auditory  uUectioiis  oeciu* 
ftcner — either  vertigo  or,  what  is  more  common,  deafness  ;  such  deiif- 
»  is,  I  lielieve,  generally  incDmplele  and  biluteml ;  and  its  cause  may 
difficult  tfl  determine.  In  one  well-known  case,  indeed,  there  waa 
K>lnto  deafness,  and  after  death  atrophy  of  the  auditory  nerves  was 
demonstrated,  quite  aualoguua  to  the  better  known  optic  atrophy.     But 


it  would  be  a  mistalco  to  Buppose  that  deafnens  is  alwjiys  due  to  atrnpliic 
changes  in  the  nerve.  Sometimes,  certainly,  the  cause  lies  inainly  in  the 
middle  ear;  for  inspection  shows  an  op(U)ue  hillocky  retracted  menihranc, 
indicating  a  fibrosis  of  the  tympanum ;  in  other  cases  examination  with 
the  tuning-fork  pointa  either  to  "central"  niischii^f  (wliich  of  course  may 
be  either  in  the  labjrrinth  or  in  the  nerve),  or  to  a  tnixtnrB  of  central 
ain\  middle  car  mischief.  It  lias  been  supposed  that  chronic  fibrosis  of  the 
middlu  (and  inner?)  ear  in  tibea  depends  on  some  perverted  tntphic 
influence  in  connection  with  the  fifth  nen'e ;  but  obviously  a  certain 
allowaiieo  nniHt  bo  made  for  mere  coincidence,  Hince  chronic  middle  oar 
catarrh  is^  in  itself  a  common  aOcction. 

Affections  of  the  eyu  are  far  more  important,  and  foremost  among  these 
stands  atrophy  of  the  optic  ner\*e.  The  frequency  of  this  has  lieen 
eBtimatfifi  at  15  por  cent  or  thcniabouta.  It  generally  begins  at  an  early 
Btiige  o(  tlie  t;il>es,  prcot'ding  tho  atiixy,  nay,  sometimes  preceding  tb© 
pains,  so  that  such  ca^soa  umy  como  first  under  the  care  of  the  oph- 
thalmic surgeon.  The  patient  notices  a  failure  of  vision,  firat  in  one 
eye  and,  after  a  variable  inter^-al,  in  the  other ;  and  this  as  a  rule  pro- 
grcs!«;3  to  complet-e  or  nearly  complete  blindness  in  both  eyes.  Com- 
monly, aa  his  visual  acuity  diminishes,  the  patient  becomes  colour-blind, 
and  his  fields  of  vision  become  contractetl,  either  concentrically  or 
irregidarly.  Sometimes  large  sectors  of  tho  field  disappear,  and  this 
may  even  produce  hemianopia.  Central  scotoma  appears  to  bo  very  rara 
The  defects  in  the  two  eyes,  though  they  may  differ  as  to  their  stage  of 
degeneration,  have  a  general  symmetry  both  in  their  distrrbntion  and 
their  progress.  Visible  changes  in  the  disc  begin  to  appear  by  the  time 
that  loss  of  vision  is  coniplaiticd  of,  and  sumetiiucs  oven  irt  the  eye  which 
ia  not  known  to  be  failing.  The  changes  mainly  consist  in  pallor,  gray 
discoloration,  opacity,  and  undue  sharpncfis  of  outline.  As  the  vascularity 
of  the  disc  diminishes,  as  its  moduUated  nerve-fibres  atrophy,  and  as  its 
interstitial  tissue  increases  in  aniount,  so  it  loses  its  rosy  translucent 
aspect,  and  becomes  pale  and  oparjue,  taking  on  usually  a  dead  gray 
colour,  or  snmetlnira  a  yolloi^'iBh  tint,  or  even  a  chalky  white.  The 
physiotogioal  cup  may  appeur  deep,  with  undue  exposure  of  the  lamina 
cribrosa,  or  it  may  be  filled  up,  so  that  the  surface  of  the  disc  looks 
flattened.  The  edge  of  the  disc  is  sharp  and  clear-cut  all  round,  so  that 
it  contrasts  with  the  surrounding  fundus.  Tho  retinal  veascls  may  remain 
of  normal  sixe.  Upon  the  great  prognostic  imjwrtanco  of  optic  atrophy, 
involving  as  it  docs  the  prospect  of  utter  blindness,  tt  is  unnecessary  to 
insist.  The  gloomy  outlook  is  H<mifwhat  relieved  by  a  belief,  which  is 
commonly  entertained,  that  when  tabes  begins  with  optic  atrophy  the 
Ataxic  symptoms  are  likely  to  be  less  marked  and  less  progressive  than 
usual.  Neither  must  wo  forget  its  diagnostic  importance  as  an  early 
sign  of  tabes;  for  primary  progressive  optic  atn)i>hy  is  comiKinitivcly 
common  in  this  disease  and  rorc  as  an  isoliited  occurrence  ;  therefore,  when 
a  patient  consults  us  fur  tlua  alouc,  a  cai'eful  search  miut  be  made  for 
other  symptoms. 
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The  principal  ahnormalities  of  the  pnpil  and  the  very  common  pnlsica 
of  the  external  ocular  muscles  havoi  alreaily  been  mentioned.  Less  common 
and  more  scriou!)  is  a  progressive  oplitltiihnoplcgia  externa.  One  after 
another  the  ocular  movements  bocome  limited  and  abolialied,  till  both 
eroballs  are  rwlucfld  to  permanent  immoMlity.  This  condition  usually 
come«  on  early  in  the  disease,  and  does  not  pass  off.  It  is  due  to  disPAM 
of  the  oculo-motor  nuclei,  and  may  be  aHsocirtlcd  with  muscular  atrophy 
in  the  limbs.  ViTiile  such  ophthalmoplegia  is  progressing,  the  movemciita 
of  the  eyeballs  may  be  jerky  and  iri-egidnr ;  but  a  well-marked  nystagmus, 
such  jw  is  so  common  in  dis.seminated  sclerosis,  is  very  rare  in  tjibea. 

We  novr  come  to  the  subjects  of  viscenil  disturbances  and  of  trophic 
ledona.  Many  of  these  form  extremely  striking  phenometia,  which, 
although  fairly  common,  have  little  apparent  connection  M-ith  spiiuil 
diaease.  Hence,  vhen  they  manifest  themselves  early  in  the  course  of 
taboe  (as  they  often  do),  and  apparently  as  isolated  facts,  their  true 
ngoification  is  apt  to  bo  overlooked. 

Vij^rral  erisf.'. — The  so-called  visceral  "crises"  miist  necessarily  arrest 
attention.  These  consist  in  a  sndiien  and  violent  difiturlMiire  of  ftmction, 
for  which  no  sulUcient  external  cause  can  be  found,  followed  by  an  eijunlly 
rapid  return  to  normal,  and  ,i  recurrence  of  the  attack  jifter  a  variable 
inter%-al.  This  paroxysmal  character  of  the  "  crisis  "  suggest-i  an  analogy 
to  the  bouts  of  pnin,  and,  indeed,  a  typical  crisis  is  accompanied  with 
pains.  The  commonest  is  the  "gastric  crisis."  In  this  the  pains  con- 
centrate themselves  tipon  the  epigastrium,  nausea  sets  in,  and  anon 
vomiting  too  of  a  most  severe  and  intractable  chai-acter ;  the  patient 
brings  up  first  his  food,  then  bile-sUilneJ  mucus  or  clear  fluid.  Yet  the 
tongue  is  clean,  and,  though  the  pulse  may  be  frequent,  the  temijeratiiro 
remains  normal.  Severe  gastric  crises  may  he  accompanied  by  much 
norvoiis  depression,  or  even  by  collapse.  After  a  vari-able  time,  usually 
one  or  more  days,  the  vomiting  ceases  a.s  suddenly  as  it  began,  loa\'ing 
the  patient  well  except  for  exhaustion.  But  the  attack  will  recur,  either 
at  irregular  intervals  or  in  some  cjises  with  remarkable  periodicity.  In 
tome  attacks  there  is  no  pain,  only  the  paroxysmal  and  causeless  vomiting. 
Usually  tho  gastric  crises  occur  early  in  the  disease,  aiid  pass  ofT  as  it 
progresses ;  and  later  the  piticnt,  seeing  no  connection  between  them 
ami  the  paralyaia  which  has  since  overtaken  him,  may  not  speak  of  them 
to  the  physician,  or  may  merely  mention  that  he  is  subject  to  "bilious 
attacks."  Conversely,  at  tho  time  of  their  occuiTcnco  they  may  form  his 
sole  complaint,  so  that  in  any  case  exhibiting  cautielcss  and  recurrent 
vomitings  the  possibility  of  an  early  tabes  should  be  remembered. 

Analogous  to  gastric  crises,  and  sometimes  assopi.ited  with  them,  are 
the  intestinal  crises,  consisting  of  paroxysmal  attacks  of  diarrhtea  with 
or  without  abdominal  pains.  Sometimes  in  the  rectum  the  patient  hjia 
allaeks  of  tenesmus,  pains,  or  other  disagreeable  sensations.  Similar 
pains  and  difTicidlies  may  arise  in  the  region  of  the  kidney,  urethra,  and 
bladder,  so  as  to  raise  the  suspicion  of  a  calculus.  In  the  sexual  uphcro 
men  may  be  trouble<l  with  causeless  erections  and  emissions ;  and  women 


with  erotic  senaationg  which  have  been  tormod  clitoritloan  crises.  Anoma- 
lies of  secretion  may  accompany,  or  may  constitute  tbese  x-iscernl  criiieK. 
Thus  during  a  gastric  crisis  the  secretion  of  gastric  juice  is  stated  to 
be  iiicrciieccl,  antl  tbe  chlurine  of  the  uriuo  currcspundingly  dirainishud  ; 
ami  in  the  intestiiml  crisis  there  is  a  watery  secretion  from  the  bowel. 
Paroxyanml  fluxes  nf  urino,  nf  nitiva,  of  tears,  paroxysmal  sweatings,  and 
even  attacks  of  glycosuria  h4ave  been  observed. 

A(ki'tii>»i  of  Ifif.  iu}yru. — Affections  of  the  larynx  occur;  the  com- 
monest of  which  ia  a  bilateral  paralysis,  involving  the  abductor  muacles 
only.  The  power  of  dilating  the  glottis  is  gradually  Inst ;  first  of  all  the 
cords,  which  during  inspiration  tihould  diverge  widely,  diverge  imi>erfectly 
or  remain  immobile  diu'ing  this  act^  though  duricig  phonaliou  they  still 
approximate  properly  ;  next  they  tako  up  penminently  a  position  nearer 
and  nearer  to  the  middle  line,  till  the  glottis  is  reduce*!  to  a  mere  chink. 
The  symptoms  of  this  paralysis  are  in  ita  earlier  stages  almoftt  nil;  for 
the  voice  is  unaCTected  (the  tensors  and  adductors  acting  nor-mally),  and 
the  only  ditliculty  experienced  by  the  patient  is  in  getting  breath  <)uickly 
after  prolonged  expiratory  eflforts,  as  in  8i>eaking  or  singing ;  btit  in  time 
there  arises  a  certain  stridor  during  respiration,  evident  either  in  the 
pauses  of  his  conversation,  or  as  a  snoring  nnise  when  he  sleeps;  finally, 
as  the  glottis  hecnmes  extremely  narrow,  he  finds  himKelf  liable  to  attacks 
of  severe  dyspnn?ji  on  the  oecision  of  any  slight  laryngeal  catarrh,  or  on 
extra  respiratory  exertion,  iidialatlon  of  ci<ld  air,  or  other  source  of 
irritation  to  the  larynx.  Probably  many  of  tbe  attacks  which  are  called 
"  lary  ngi'al  criiws  "  are  really  mere  exacerbations  of  a  pre-existing  alxlnctor 
palsy  ;  hut  it  would  apix-ar  that  pjiroxysmal  attacks  of  cough  and  dyspnfp.o, 
analogous  to  the  gastric  crises,  may  occur  without  other  Iwisis  than  increased 
reflex  excitability  or  spasm  pure  and  simjtie.  In  some  instances  such 
larj'ugeal  crisis  is  accnnipanied  by  coma  and  con^ndnions,  suggesting 
the  possibility  of  dangerous  cerebral  complications;  tliis  has  been  called 
the  *'  laryngeal  ictus."  A  patient  with  severe  alxluctor  palsy  ia  evidently 
in  constant  danger^  and  a  tracheotomy,  if  nob  performed  aa  a  prophylactic, 
may  he  required  at  any  moment ;  yet  it  ia  surprising  how  little  in- 
convenience some  piitients  may  experience  even  when  the  glottis  is  con- 
siderably narrowed. 

Other  laryngeal  phenomena  are  unilateral  paralysis,  affecting  move- 
ments both  of  alnluction  and  adduction  of  one  vocal  coi-d  (as  in 
ordinary  paralysis  of  the  recurrent  laryrsgeu^l  trniik),  which,  according  to 
Marie,  h  often  associated  with  (jaralysis  of  the  soft  palate  and  hemiatrophy 
of  the  tongue  on  the  auinc  side  ;  and  ataxia  of  the  larynx,  an  exti-emely 
rare  condition,  in  which  the  cords  move,  but  without  proper  rhythm  or 
regularity,  and  there  are  sudden  cbaugcH  in  the  pitch  of  the  voice.  In 
some  oases  difficulties  of  deglutition  occur  which  may  be  put  down  to 
abnonna]  iimen-ation  of  the  pharyngeal  muscles,  and  are  called  "pharyn- 
geal crises." 

Cirndaionj  $tjsttm. — Frequency  of  the  pulse  was  noticed  by  the  early 
writers  on  tabes  as  a  common  symptom  ;  less  notice  has  been  taken  of  this 
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Ut«ly,  possibly  because  iho  symjvithetic  nerve  h  no  li^ngpr  thoiigitt  to  be 
concerned  in  tho  pjilhology  of  tlio  disease.  Attacks  siiaiilaiiiig  ungina 
pectoris  sometimes  occur  and  liavo  Ijcen  chisscd  as  "cardiac  crises." 
Organic  valvular  disesiBc,  and  pjirticidjirly  of  thfl  aortic  valvc^  ia  com- 
pAmtively  common  ;  Jind  eIjd>orate  hypotheses  have  lieen  advanced  to 
account  for  this ;  but  it  is  protiablc  that  in  sonic  uuscs  (looking  to  the 
Hge  and  sex  of  tliu  jKitieiiLs)  such  aortic  disease  is  a  pure  coinciden'Ce,  and 
that  in  others  tho  ubes  and  the  canliac  lesion  have  a  cnmmon  cause, 
namely,  syphilis.  Ijistly,  tho  symptoms  of  Graves'  disease  have  sometimes 
been  oWrvcd  to  coexist  with  those  of  tabes. 

TrirpJiic  Uxiiins. — Of  tnjpliic  lesi(»n.s  tho  joint  disease  is  the  moat 
remarkable.  Tlie  characters  of  this  v.-cre  laid  down  hy  Charcot,  and  it 
has  been  named  Charcot's  disease  It  mrcnn;  most  commonly,  he  maintains, 
in  the  earlier  stages  of  tabes,  that  is,  after  the  onset  of  the  pains  and  before 
the  onset  of  the  incoordination  ;  apparent  cxceptiotia  to  this  siattracnt, 
such  as  the  occurrence  of  joint  diseit^e  in  the  upper  limbs  late  In  the 
course  of  tabes,  may  bo  explained  on  the  ground  that  the  spina]  (ii^cnae 
imiy  be  of  long  standing  for  llie  lower  linilis  when  it  has  otdy  jnst  reached 
the  upper  onna.  Though  any  joint  may  unfTer,  the  lurgo  are  mnre  often 
attacked  than  the  small,  and  the  knee  oftener  than  any.  The  .ifVection 
may  begin  quite  suddenly  without  any  prodroma,  or  without  any  excit- 
ing cause ;  but  sometimes  it  may  bo  heralded  by  lightuin*;  [laiiis  in  the 
neighbourhood  of  the  joint,  or  a  crepitation  on  movement  may  have  l^cen 
notjccd  ;  or  somettmes  tliere  may  have  been  some  trivial  antecedent  injury. 
The  joint  becomes  suddeidy  swollen,  and  on  examination  presents  signs  of 
a  large  cffusioiL  Frequently  this  eR'usJon  is  not  limited  to  the  joint  itself, 
but  the  whole  limb  in  its  neJghbourhofMl  is  fimdy  (iKicmatous.  In  spite 
of  its  acuteness  this  pn>cesa  gives  rist-  to  no  heat,  nor  tciiderripss  of  the 
parts,  nor  any  pain.  In  some  nuld  cases  the  cftiiHion  Ruhhidea  gradually, 
aiKl  leaves  little  tnice  behind  it ;  nicire  commonly  on  iis  iliNtj){tCJinuicc 
the  joint  is  fonnd  to  be  csompletely  wrecked.  This  disorganisation  depends 
mainly  upon  absorjition  of  the  tissues,  whether  lignmonts,  cartilages,  or 
bones  cf  the  articulation,  whereby  may  bo  produced  either  an  extreme 
and  almormid  mobility  of  the  joint,  so  that  the  limb  can  be  flung  about 
like  a  flail,  or  else  dislixrations  of  an  extraordinary  character.  But  sorae- 
tioies  new  bone  may  be  thrown  out,  to  be  felt  in  the  form  of  spicules, 
boBSC«,  and  buttresses,  and  may  pr'nluce  restrictions  of  movement.  It  is 
mre  for  the  original  cfTusion  to  snppiirule. 

Tho  clinical  course  of  this  arthritis  differs  so  evidently  from  that  of 
rheumatoid  arthritis,  that  it  seems  at  first  sight  finrprising  that  the  two 
aflections  should  have  Vroen  identified.  Yet  this  identity  ba.s  Iwon  upheld, 
and  particularly  by  English  surgeons.  Two  fatiji  may  be  mentioned 
which,  perhaps,  have  contributed  towards  this  opiidcin  :  first,  that  rheu- 
matoid arthritis,  pure  and  simple,  may  occur  in  the  course  of  tabes,  as  in 
that  of  any  other  chronic  disease ;  secondly,  that,  judging  solely  from 
their  anatomical  results,  it  may  tie  difficult  in  some  cases  to  distinguish 
Chartwt'B  disease   from  rheumatoid   arthritts.     Without   entering    here 
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into  pathological  details,  it  may  be  broadly  stated  that  extensive  and 
rapid  destruction  of  tissue,  particularly  of  bone,  with  osteophytic  deposits 
in  the  capsule  and  synovial  membrane,  forming  eventuidly  spikea  and 
sheaths  of  calcareous  matter  around  the  joint,  mainly  occurs  in  Charcot  s 
disease ;  while  slow  thickening,  ebumation,  and  outgrowths  of  bone,  with 
**  lipping  "  of  the  cartilages,  occur  mainly  in  rheumatoid  arthritis. 

Two  other  hypotheses  concerning  this  joint  disease  have  been  advo 
cated  :  first,  that  it  is  traumatic  in  origin,  caused  either  by  the  ataxic  move- 
ments of  the  limb  or  by  the  accidents  to  which  an  ataxic  patient  is  neces- 
sarily liable — this  is  sufiBciently  refuted  by  the  fact  that  it  often  arises 
before  ataxy  has  set  in ;  secondly,  that  it  is  simply  a  syphilitic  arthritis  : 
for  this  latter  opinion  I  believe  there  is  little  support,  neither  does  it 
explain  the  peculiar  characters  of  the  joint  disease  in  question.  We  there- 
fore adhere  to  Charcot's  original  view,  that  the  nervous  lesion  is  essentially 
the  cause  of  the  arthropathy,  though  how  this  cause  acts  we  do  not  yet 
know  (vol.  vi.  p.  557). 

Closely  allied,  no  doubt,  to  the  phenomena  of  the  joint  disease  is  that 
of  spontaneous  fracture  of  bone.  Such  fracture  may  occur  either  on 
very  trivial  injury  or  without  apparent  cause  ;  and,  like  the  joint  lesion, 
is  painless.  The  long  bones,  particularly  those  of  the  lower  limbs,  are 
most  often  broken ;  but  multiple  fractures,  involving  many  bones,  may 
occur  in  the  same  patient.  This  last  fact  of  itself  suggests  some  constitu- 
tional cause ;  and  it  would  appear  that  in  the  bones  generally  an  absorp- 
tion of  the  osseous  material  has  been  going  on,  with  dilatation  of  the 
Haversian  canals,  and  (in  the  case  of  the  long  bones)  of  the  central  cavity 
of  the  shaft.  The  thinning  and  fragility  of  the  compact  substance  thus 
brought  about  eventually  results  in  fracture.  Such  fractures  may  occur 
in  the  immediate  neighbourhood  of  diseased  joints,  indicating,  perhaps, 
that  both  phenomena  may  depend  on  the  same  cause.  So  too  rare  cases 
of  spinal  distortion  have  been  described,  due  partly  to  fracture  of  the 
vertebrse,  partly  to  intervertebral  arthropathy. 

By  a  similar  combination  of  bone  and  joint  disease  may  be  produced 
a  peculiar  distortion  of  the  foot ;  first,  a  firm,  painless  swelling  forms  upon 
the  dorsum,  subsequently  the  inner  border  becomes  thickened,  the  arch  is 
flattened,  and  the  whole  foot  shortened  and  deformed.  This  condition 
differs  from  the  club-foot  described  by  Joffroy,  which  is  a  kind  of  equino- 
varus  with  flexion  of  the  toes,  pi-oduced  (it  would  appear)  partly  by  a 
neuritis  which  has  caused  muscular  palsy  and  atrophy,  partly  by  pressure 
of  the  bed-clothes  upon  the  flaccid  and  paralysed  feet 

Another  afTection  of  the  lower  limbs,  possibly  trophic,  which  has  been 
seen  in  some  cases  of  tabes,  is  rupture  of  the  tendo  Achillis. 

Perforating  ulcer  of  the  foot  is  not  very  uncommon.  This  begins  as 
a  corn,  seated  commonly,  though  not  invariably,  on  the  ball  of  the  great 
or  little  toe ;  beneath  this,  or  in  the  centre  of  it,  suppuration  takes  place, 
so  that  an  ulcer  or  sinus  is  formed,  which  in  bad  cases  may  extend  right 
into  the  joint  beneath.  It  is  common  to  find  some  anresthesia  in  the 
neighbourhood  of  such  an  ulcer.     Gangrene  of  the  toe  occasionally  super- 


venea,  and  either  for  this  cause  or  on  account  of  tho  inconvenience  en- 
tailed by  the  preaoiice  of  nn  intractable  sore,  amputation  may  be  required. 
Xeverthelesa,  the  less  severe  forms  of  pcrforiitiug  ulcer,  wbicU  are  also 
the  commonest,  often  hiwil  by  themsolvea,  or  under  vnrv  simple  remedies. 
[See  article  on  '*  rerfoniting  Ulcer,"  etc.,  vol.  vi.  p.  .'»72.] 

IX-forniitica  and  loss  of  the  nails,  chiefly  of  tho  big  and  little  toe, 
h*ve  been  seen  in  tabes,  and  have  been  associated  with  the  ni^rvous  dis- 
eaae  on  account  of  the  prevalence  of  pain  or  of  an[esthesia  in  the  parts 
concerned.  The  teeth  in  some  cases  have  been  observed  to  drop  out; 
and  even  larpe  pieces  of  the  jaw-liono  to  come  away,  paiulensly. 

As  to  cutaneous  affccliotia,  herpes  9«:mietimc8  occurs,  preceded  by 
lightning  psiins  in  the  district  of  the  eniplion  ;  sometimes  also  crops  of 
envill  sul>cuianeouB  ecohymoaes,  also  preceded  by  pains;  sometimes, 
again,  widespread  efTusiona  of  blood  under  the  skin,  Sulwutaneous 
OBdema  has  alreaily  been  mentioned  in  connection  with  the  joint  dii>case ; 
it  may  possibly  occur  alone. 

MfnUtl  affefiimtx. — In  most  casps  of  tabes  the  mind  is  not  affected. 
It  is  true  that  various  pi>ychical  troubles,  j^irticularly  in  relation  to  ilie 
early  stage  of  the  disease,  liave  been  describe^]  by  Founiicr,  but  these  I 
think  are  hardly  a  matter  of  general  ejqierience.  Other  authors  have 
thought  that  tho  contented  and  hopeful  way  in  which  many  |)atients  bear 
their  terrible  disease  is  in  itself  an  evidence  of  some  mental  alteration. 
The  opposite  bias,  namely,  towards  un<lue  despondency  and  hypochon- 
driasis, though  less  common  is  far  from  unlinown.  But  It  is  of  impijrtaiice 
to  rcmemlKir  that  in  the  course  of  tJilccs  Byniptonis  of  general  paralysis  of 
the  insane  may  supervene  ;  which  ia  hardly  surprising  when  we  remember 
the  very  close  relations  between  tho  two  diseases.  Both  occur  with  greatest 
frequency  in  syphilised  subjects,  and  in  men  rather  than  women.  Tn  general 
paralysis  there  may  exists  over  and  al»ove  tho  cerebral  lesion,  a  systematic 
BpinaJ  sclenjsis,  sometimes  predominating  in  the  |>usicriur  columnti ;  and 
in  such  a  case  the  patient  may  be  ataxic,  and  present  the  retlex  irido- 
plegia  and  tho  abeence  of  knee-jerk  which  are  characteristic  of  tabes. 
So  lliat  it  has  been  even  asserted  that  the  two  diseases  ai'c  essentially  the 
same,  ami  that  general  |>andysis  is  a  "  tabeii  of  thu  brain."  'Without 
£ul>scribing  to  such  a  view,  ami  holding  rather  that  in  ordinary  tabes 
mental  symptoms  are  somewhat  imcommon,  wo  have  yet  to  remember 
that  they  do  sometimes  supei-veuo  in  the  form  of  exaltation,  excitement, 
and  the  grand  delusions  chantcleiistic  of  general  paralysis.  With  tho 
onset  of  such  a  mental  state  the  walking  ]>owers  may  ap]>ear  to  improve. 
The  prognoais  is,  no  doubt,  very  grave,  still  the  mania  does  in  some 
iostances  jjass  away  and  leave  the  patient,  in  his  previous  state  ;  more 
commonly,  however,  he  gPts  nipi<lly  worse  both  in  niiiid  and  body,  and 
dies  a  helpless  and  emaciated  general  p.iralytic. 

CftHTse  of  the  tii&fa,<if. — The  ordinary  course  of  tabes  consists  in  a  slow 
but  steady  progress,  the  powers  of  locomotion  growing  worse  by  degrees, 
and  tho  incoordination  spreading  to  the  upper  limbs.  The  several  stages 
are  to  be  measured  by  years,  or  at  any  rate  by  many  months.     Not  in- 


frequently,  however,  a  natural  arrest  appears  to  take  place ;  for  patient* 
may  suHtir  psiliia  for  miuiy  years  without  becomin;^  ataxic ;  ami  others 
already  ataxic  may  lie  seen  going  about  for  an  indefinite  time.  Many 
sjfmptomB,  Biif-h  as  the  cjirly  pilsies,  the  priiiiM,  and  the  visceral  crises, 
may  disappear  as  the  disease  advaneeis  ;  but  thoroughly  establishod  atixia 
rarely,  if  over,  disappears,  though  instances  of  improvement  may  lie  (luoted. 
Neither  dues  the  knee-jerk  return  when  once  completely  abolished,  nor  the 
pupil  regiiin  ita  normal  contractility.  It  la,  indeed,  obvious  that  when  the 
fibres  of  the  posterior  roots  and  cohimns  are  destroyed  they  are  never 
likely  to  bo  replaced  ;  nor  is  it  easy  to  see  how  their  functions  can  l>e 
undertaken  by  other  parts,  and  therefore  such  syniptiima  as  depend  on 
this  lesion  will  persist.  Still  many  symptoraa  may  }>e  caused  in  other 
ways,  and  i»ariicularly  by  jicripheiTil  nerve-disense,  and  then  may  bo  far 
less  hopeless.  On  the  whole  we  may  say  that^  the  more  typical  and 
steady  the  tnarch  of  the  disease,  the  less  the  chances  of  improvement  in 
the  particular  c;i.4e. 

Tabes  does  not  necessarily  shorten  life,  and  doubtless  many  patients 
outlive  their  physicians;  but  danger  may  be  anticijwted  in  particular 
case-S  fmni  laryngeal,  carili.ic,  or  ccrohral  comj)llcationR ;  or  in  the  later 
BtA;;es  from  bedsores  or  bladder  troubles,  or  (which  ts  still  m^ore  likely) 
from  iiitcruurront  disease. 

It  ia  untu^ual  for  Uibcs  to  run  a  rapid  course ;  stilt  patients  have  been 
known  to  brccimo  ataxic  in  a  few  weeks  or  months,  or  even,  it  has  been 
said,  in  a  sinjjlo  night. 

There  are  cases  in  which  the  pains,  aatesthcsia,  and  ataxia  afTuct  tho 
upper  limbs  first;  or  in  which  symptoms  fii-st  appear  in  the  districts  of 
the  cranial  nerves.  In  these  (which  have  l)eon  called  "cervical"  or 
"cerebral"  tabes  respectively)  the  sclerosis  presumably  begins  in  the 
up[«r  parts  of  the  ccruljro-spinjtl  axis,  not  as  usual  in  tho  lower.  The 
diagnosis  then  may  be  far  fr<im  enay,  especially  in  view  of  the  fact  that 
tho  knee-jerk  is  likely  to  remain  unaflbcted  longer. 

It  is  important  to  remember  that  many  of  tho  anomalous  sjrmptoras 
which  I  have  described  may  occur  quit*  eiuly  in  the  disease;  this 
applies  particularly  to  the  optic  atrophy,  the  visceral  crises,  the  joint  dis- 
ease, perforating  ulcers  of  the  feet,  and  aMucior  paralysis  in  the  larynx. 

General  considerations. — .Vs  we  have  now  descrilnid  tho  course, 
symptoms,  and  jiiiihulogy  of  tiibes,  1  propose,  before  turning  to  diagnosis 
and  treatment,  to  make  siirne  gcticnd  remarks  oci  the  ili.scase.  Tin;  study 
of  tabes  has  been  facilitated  by  the  fact,  that  l)ot,h  during  life  and  after 
death  we  can  generally  arrive  at  a  tolerably  definite  iliagnosis.  For  though 
its  manifestations  may  be  very  varied,  yet  there  is  nearly  always  a  sul> 
stratum  of  certain  cardinal  symptoms  ;  and  aii.ttomi.'jilly  it  presents  a  very 
definite  lesion,  nainoly,  symmetrical  degeneration  of  certain  portions  of  the 
posterior  columns,  and  of  the  posterior  nerve-roots.  This  ilegenoration  is 
in  a  double  sense  progressive:  first,  because  it  follows  from  the  laws  of 
secondary  dcgener^ition  that  when  fibres  have  been  dostn>yed  by  disease 
at  any  one  level,  their  prolongations  into  the  upper  levels  of  the  cord 


rnuct  perish  also;  secondly,  and  chiefly,  bccauso  tho  primary  process  is 
itedf  progressive,  and  ao  far  from  limiting  itself  to  one  level  tends  to 
Bttack,  in  upward  series,  the  nM>ta  or  ront-znTi(!<t  nf  miiny  leveln.  But 
although  the  characteristic  lesion,  nnthoitt  vhich  we  could  hurdty  reckon 
a  given  case  as  tabes,  be  deigeneration  of  the  posterior  columns,  it  is  likely 
thut  the  morbid  process  has  a  wider  incidence.  This  is  rendered  prub- 
ahlfl  by  the  variety  and  extent  nf  the  symptomH,  and  ia  corrolH>ratt'd  by 
the  facts  of  optic  atrophy  and  of  peripheral  itcrvc  dcgenemtion  in  taltes. 
Tabes  from  this  point  of  view  bus  been  culled  a  "  great  seusory  neurosis  " ; 
that  IB,  a  discasti  which  solccUt  for  attjick  the  afferent  iicrvuue  apiui-attis, 
whether  central  or  periphemL  As  Buch  it  may  be  contrasted  with 
amyotrophic  literal  sclerosis,  a  discHAO  which  falls  specially  on  the  etler- 
cnl  part  of  the  nervous  system.  This  view  is  presented  with  still  more 
dcfinilencstf  by  Marie,  who  holds  that  the  afferent  libres  degenerate  in 
oonso(|uence  of  disease  (not  yet  demonstrated  nncruacupicnlly)  in  the  cells 
which  form  their  centres  of  mitritinn  ;  namely,  (i.)  the  cells  in  the  ganglia 
of  the  posterior  roots,  with  which  the  fihres  of  the  posterior  roots  and 
posterior  columns  are  connected;  and  (ii.)  the  cells  of  the  peripheral 
sense  organs  with  which  the  fibres  of  afferent,  nerves  are  connected. 
Whatever  be  the  precise  point  in  which  the  dogcnemtion  originates,  it 
certainly  affects  afferent  stmctures  mainly  and  most  fretjueutly.  Still,  it 
is  not  entirely  confined  to  them,  as  la  shown  by  the  frequent  occurrence 
of  paralysis,  and  by  the  farta  that  degeneration  has  boen  demonstrated  in 
motor  nuclei  and  motor  nerves  also.  .Such  a  widely-spread  process 
eaggestM  a  constitutional  cause,  and  this  consideiutiuu  leads  us  to  doubt 
the  inferences  which  attribute  the  origin  of  tabes  to  purely  local  lesions, 
such  as  syphilitic  meningitis,  syphilitic  arteritis,  trauma tismi^,  and  the  like. 
The  view  which  i-efers  the  degeneration  to  some  chronic  blood-poisoning, 
which  has  originated  in  most  cases  from  bygone  syphilis,  in  some  cases 
from  antec«leiita  aa  yet  unknown,  covers  the  facts  better,  and  can  be 
supported,  as  we  have  already  said,  by  the  analogy  of  post-febrile  and 
toxic  palsies ;  but  it  is  as  yet  without  direct  proof. 

The  symptoms  cannot  all  bo  satisfactorily  tmced  t«  tbcir  anatomical 
origin.  Todd,  who  first  descril^ed  the  syniiitora  of  incoonlination,  con- 
nected it  with  disease  of  the  posterior  colimins ;  and  in  tabes  wo  think 
tliere  can  lie  little  doubt  that  this  connectioii  holds.  Since  the  posterior 
columns  are  mainh'  composed  of  fibres  from  the  posterior  roots,  and 
therefore  mainly  of  afferent  fibres,  it  is  rational  tu  conclude  that  ataxia 
in  general  depends  on  interference  with  afterent  nerve  impulses.  This 
«ew  has  been  energetiwdly  contcAiod ;  yet  it  receives  considerable  sup- 
port from  the  fact  that  ataxia  without  paralysis  is  sometimes  seen  in 
peripheral  nenritis  and  in  disease  of  the  ^josterior  nen-e-root*  external  to 
the  cord  itself.  The  lightning  pains  are  commonly  attributed  to  irrita- 
tion of  ccintripetal  nerve  fibres  within  the  cortU  (namely,  the  "  bandelettes 
trxtemes,"  which  Pierrct  bits  shown  t«  sufl'cr  esirly  in  the  disejise) ;  but  it 
is  possible  that  in  some  cases  peripheral  neuritis  may  also  cuntribute 
to  the  production  of  pains. 


The  loss  of  knee  jerk  Wostphal  refers  to  degeneration  of  tbo  jwstcnor 
root-Obrcs  in  the  'dorso-himbar  rcj(ioii,  just  after  their  entry  into  thu  cord 
Rosa  couaidered  that  the  reflex  iridople^a  is  due  to  disease  of  fibres  con- 
necting the  anterior  corpora  i]uadrigt;nnna  with  the  nuclei  of  the  third 
nerves ;  but  this  view  has  not  been  universally  accepted. 

The  explanation  of  many  of  tbo  accessory  symptoms  (visceral,  trophic, 
etc.)  is  still  uncertain.  Dr.  Buzzard,  obsorving  that  gastric  crisea  and 
joint  discjaso  fro<]Uont[y  occur  in  the  samo  patient,  suggests  that  Iwih 
may  be  due  to  some  lesion  in  the  neighltourhuod  of  the  v;igal  nucleus, 
where  may  bo  placed  centres  which  control  the  functions  of  the  stomach 
and  preside  over  the  nutrition  of  the  bones  and  joints.  Another  explana- 
tion of  symptoms  of  this  class  is,  that  they  depend  on  poriphemi  neuritis, 
and  that  the  occurrence  of  several  such  symptoms  in  the  same  patient 
may  indicate  a  variety  of  the  disease  in  which  the  peripheral  nerves  are 
speciitlly  pmno  to  sulTcr. 

The  dlag-nosls  of  tabos  may  often  be  made  before  ataxy  sets  in ; 
and  A  well-cistabtishod  caso  of  ordinary  tabos  is  certainly  not  easily  mis- 
taken, except  it  bo  for  certain  cjtses  of  peripheral  neuritis.  Most  cases 
of  pfriphnid  nairids  exhibit,  it  is  true,  [mralysis  rather  than  ataxy, 
accompiinied  usually  with  some  muscular  wasting  and  changes  in  eleciii- 
Cftl  reaction  ;  and  such  features  form  a  sufficient  contrast  to  oi-dinary  tulxrs. 
But  sometimes  peripheral  neuritis  produces  ataxy  without  distinct 
paralysis,  and  since  there  may  be  pains  aikd  sensory  defects,  and  sinca 
the  knee-jerks  may  disjippear,  much  difficulty  of  iliajrnoRis  may  arise.  Ycl  a 
diagnosis  nmsL  l>e  made  if  poa^iblo,  for  tiio  chancua  of  recovery  are  far 
greater  in  neuritis  than  in  tabes.  The  points  must  usefid  for  this  pnriKiso 
are  as  follows  : — For  peripheral  neuritis  it  is  uaual  to  find  some  imnu'jliato 
cause  ;  either  some  toxic  agent  such  as  alcohol,  Ie;id,  or  arsenic,  some  anto- 
codeut  fovor,  pirticularly  diphtheria,  or  somo  constitutional  afTcction  like 
diabetes ;  for  tabos  this  is  not  the  rule.  Peripheral  neuritis  iucrcasca 
with  comparative  rapidity,  so  that  the  ataxic  stage  is  reai-hod  prohahty 
in  a  few  weeks  or  months,  and  the  affection  may  spread  quickly  to  tho 
arms  ;  in  tabu^  there  is  a  long  preliminary  st^ge,  and  the  upper  limbs 
may  osca])0  long  after  the  walking  powers  have  been  impaired. 
Accessory  symptoms,  such  as  visceral  and  trophic  diatur^vancaa,  arc  far 
more  common  in  tabes.  I-astly,  tho  state  of  the  pnpil  is  of  extreme 
importance.  Where  there  is  distinct  and  definite  iridoplegia  we  may 
generally  diagnose  l;il>es ;  but  when  tho  pupil  roacta  tionnally,  or  is 
fixed,  reacting  neither  to  light  nor  iiccommudatiun,  the  diagnosis  in 
default  of  other  evidence  must  remain  doubtful. 

The  ditiitn/im  from  genfraJ  purul^m  is  eqiially  important,  for  here  the 
prognosis  (at  least  ijitiMid  rUam)  is  worse  than  in  tabes.  Between  tho 
general  paralysis  that  begins  with  eharactaristic  mental  symptoms 
and  oi-diiiary  tabes  there  can  bo  littlo  risk  of  confusion.  But  thcro 
may  bo  a  spinal  type  of  general  psmdysis,  in  which  the  patient  cxhibita 
ataxia,  ]r>as  of  kfice-jerk,  reflex  iridoplegia,  and  ]>erhaps  other  symptoms 
which  we  have  described  a»  belonging  to  tabes.     We  must  then  took 
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ngns  of  tnentiil  degeneration,  such  ns  curly  loss  of 
roemorj',  irritability,  hebelmJo,  and  liusiiicss  int-*imcity  (wliic-h  I  believe 
to  bo  exccpliotud  in  puro  tal.'os),  and  |HtrLiL'ular!j'  for  the  incipient  affec- 
tion of  speech,  and  trcnniloiisnesa  of  Kingnc^  ]i]«,  or  hunds,  M'hich 
rhnnicterlKo  general  jwrnlyHis.  Tn  genecil  paralysis  the  progress  of 
the  disease  is  generally  more  mpid  thiin  in  tabes,  just  i\»  we  ex])eet  ita 
condiuioii  to  be.  AUiencti  of  ligbluin^  jmins,  from  whitrh  most  juaticnt^ 
with  tabes  suffer  at  some  time,  should  also  suggest  tho  possibility  of 
general  panlysis. 

Tlie  name  of  **  niasic  jxiraple^i"  has  been  given  to  cases  iti  which  the 
lateral  OS  well  aa  the  posterior  colunina  are  degenerated,  and  indicates 
tho  leading  ilinicaj  fact,  namely,  thiit  bore  paralysis  of  the  legs,  usually  of 
a  spastic  type,  is  associated  with  ataxy.  Commonly  the  knee-jerks  arc 
exjiggeratc^i,  since  the  pt^slcrior  root^xoneA  of  the  fumlntr  region  arc  not 
eomplotcly  sclerosed.  But  wimetimcs  the  posterior  sclerosis  predomi- 
niitcs  over  the  laioml,  and  the  clitiical  picturu  iniiy  then  approximate 
closely  to  that  of  tabes,  and  indeeil  the  distinction  becomes  a  matter 
chiefly  of  pathological  interest  (iiV/»'  p.  ]  4.'>). 

Ataxia  from  cerfhelhtr  fiisea:se  is  character iiwd  by  a  staggering,  tipsy 
gait,  often  with  a  tpiwicncy  to  fill  tn  tin«  pariiculur  side  ;  jacMlalion  of 
the  feet,  liko  that  seen  in  advanced  tabes,  has  been  described,  bnt  cer- 
tainly is  not  the  rule.  The  kiicc-jcrks,  too,  nro  occftsionally  iibsent  in 
cCT"cl»clIiir  disciuw.  Here  tlie  rescmbhince  to  tabes  ends,  for  there  is 
neither  reflex  iridoplegia,  nor  liyhlning  jmins,  nor  other  sensory  symp- 
lotns.  The  same  may  generally  be  said  of  Frioriroich's  form  of  "heredi- 
tary ataxia " ;  moreover,  the  ago  at  orisot,  the  family  history,  the 
afTocCion  of  speech,  nnd  sundry  other  data  will  utd  ua  here. 

An  ataxic  gait  is  sometimes  seen  in  diiisemiiiRte  gclerosis;  but  the 
Vnee-jerks  are  usually  exaggerated,  the  pupils  act  normally,  and  nystag- 
mus, so  rare  in  tabes,  is  common  ;  while  lightning  jxiiris,  common  in 
tabes,  are  rare  here. 

In  fyhtupmi^elbt  the  lower  limbs  may  be  ataxic,  Imt  are  more  com- 
monly paraplegic;  tho  disease  usimlly  manifests  itself  first  in  the  npfwr 
limbs  and  upper  purte  of  the  bo<^ly  :  sensation  is  affected  in  a  special 
manner,  the  tcmpcniture  sense  being  first  alxiUshcd  ;  miucular  atrophy, 
spontaneous  whitlows  and  ne(.-n)sos  uf  the  phalanges,  and  lateral  curva- 
ture of  the  spine  are  common,  while  in  tabes  they  certainly  are  not. 

HtftJfriii  tio^a  not  connterfeir.  taba-:; ;  for  where  the  knee-jerk  is  absent, 
and  the  pupil  does  not  react-  to  light,  hystcri;*  may  be  so  far  excluded  ; 
and,  on  the  other  hand,  where  both  these  signs  urc  absent,  tal>eti  cannot 
be  certainly  dijignoscd. 

Treatmont.— Conceniiug  treatment  we  are  not  in  a  position  to  make 
very  definite  and  saUsfaetor^'  statements.  There  are  difficulties,  obvious 
enough,  in  the  way  of  estimating  results;  for  the  progress  of  the 
disease  is  slow,  nay,  sometimes  it  seems  to  undergo  natural  arrest,  so 
that  long  olwervation  is  necessary  before  we  ciui  <twert  that  a  remedy 
has  done  pcrmauenl  good.      On  the  other  band,  even  as  the  disease 
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advances,  sonic  of  the  most  striking  symptoms,  audi  oa  lightning  pains, 
gastric  cri«e«,  and  tlie  like,  may  spontaneously  diwippear,  whatever  tbe 
treatment  m,iy  h;ivo  been.  Hut  in  spite  of  such  sonrces  of  fallacy  we  are 
bound  to  considur  bow  sulforing  nmy  best  be  luitigntcd,  uiid  airost  of  the 
diatiasc  procured. 

For  iho  [kiins  T  consider  antipyriii,  and  dniga  of  this  clasa,  to  be 
fairly  trustworthy  remedies.  Ten  groins  of  antipyrin,  or  rh  equivalent  of 
antifebriii,  ropwitcd  huurly  for  three  or  four  doses,  will  ofton  cut  short 
a  bout  of  lightning  piiins.  Or,  if  the  p;iins  be  less  puruxyHmal,  the  (Inig 
tniy  1>o  given  regidarly  throe  or  four  times  daily.  Siilicvhite  of  soiia, 
colchlcum  with  alkalies  and  with  iodirle  of  potassium,  and  atunniduni 
chloritie  are  also  drugs  that  m  ly  be  used  in  eases  where  the  jKiiris  ai-e  a 
proiiiiiicnt  fwiiure.  When  tho  piiina  arc  very  sevoreand  iiitmctablu,  sub- 
cutaneous injections  of  morphia  muab  be  given,  but  the  great  danger  of 
creating  a  morphia  habit  must  be  bomo  in  mind.  Gastiir  crises  and 
other  p;iroxystnal  viseeral  disturbfincea  may  sometimes  bo  controlled  by 
antipyrin  and  its  congeners.  For  the  urinary  derangements  ergot  bua 
been  ])articularly  rocominonded  by  Charcot.  Lo<jking  upon  the  disease 
as  a  progressive  degenemtioii  of  tho  nerve-centres,  wc  shall  advise  the 
patient  tu  aim  at  some  quiet,  wholesome  mode  of  life  free  from  anxieties 
and  from  the  drive  of  excessive  business;  and  to  abstain  carefully  from 
excoM  m  alcohol,  smoking,  and  sexual  indulgence,  if  indeed  he  be  still 
aoxually  capable.  Remembering,  too,  that  the  pains  are  intensified  by 
cold  and  duiitf).  wc  Bbiill  udvisc  him  to  live  in  miu\i  dry  and  healthy 
situation,  sheltered  from  east  winds,  and  to  winter  abn>ad  if  ho  can 
aflbrd  tn  do  so.  The  general  nutrition  must  receive  careful  attention — 
iron,  coddiver  oil^  and  oiher  tonics  being  used  as  required,  and  a  whole- 
some, nutritious  diet  inttisteil  upon  ;  fur  patients  with  tubes  arc  generally 
pale  and  thin,  sometimes  actually  wasted.  Prolonged  confinement  to 
bi'd  is  not  adviiiablo,  except  under  sperial  circuni stances ;  it  is  better  that 
the  patient  should  continue  to  practise  the  use  of  his  limbs. 

Of  hydropathic  trcutTiicnt  some  authorities  sjjeak  highly,  others  with 
reserve  ;  and  it  would  seem  that  no  vigorous  or  extreme  measures  should 
be  attempted  in  this  diroctian,  nor  too  much  expected  in  the  way  of 
relief. 

Electricity  has  been  applied  in  two  ways :  first,  faradism,  applied  to 
the  skin  with  tlie  wirc3  brn.sh,  chiefly  with  the  view  of  relieving  jiain,  of 
restoring  sensation  to  anesthetic  parts,  and,  possibly,  of  acting  upon  the 
spinal  cord  in  a  retloic  way;  doubtless  suitic  electricity  might  be  used 
for  the  same  ends ;  secondly,  galvnrusm  applied  to  the  spine  so  as  to 
reach  the  coni,  if  possible,  and  to  modify  ita  nutrition ;  a  current 
being  used  of  as  many  milliamperes  as  can  bo  borne.  Two  very  large 
electrodes  shoidd  be  used,  and  ]tlaced  the  one  over  the  sacrum,  the 
other  higher  up.  The  current  is  gradually  raised  to  the  maximum, 
and  the  upper  eIe;:trode  moved  idowly  iip  And  down  tbe  s{>ine  so  as 
to  vary  tbe  density  without  rapid  makes  or  breaks,  Lastly,  electrical 
treatment  may  be  very  properly  employed  for  the  various  paralyses 
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which  occur  in  the  course  of  tabes,  being  applied  to  the  affected  ncrrea 
and  musclce  iu  the  ordinary  u-ay. 

As  to  drug^  considering  the  prominence  lutsigited  to  syphilis  as  a 
couae,  it  might  be  thought  that  mercury  would  take  the  fii-st  place. 
Yet  there  is  little  conclusive  fevidetice  in  ita  favour,  and  sr>mo  authors 
think  it  positively  hiirmfut.  Iodide  of  potassium,  on  the  other  hand, 
certiiitily  M^ims  to  be  of  benefit  in  sonic  cases,  prohably  not  so  much  im  itu 
antisyphililic  as  by  some  more  general  action.  Sir  K.  Gowers,  who 
thinks  iliat  niiich  Tnjiy  be  tlonc  by  the  (lernevcring  nae  nf  appropriate 
dni^  speaks  highly  of  arsenic;  an<i,  wht'ic  there  is  much  pain,  of 
aluiuiiiium  chloride.  The  oldfoshianed  treatment  by  nitrate  of  silver, 
administercii  in  small  doses  for  a  long  time,  in  capable,  I  believe,  of 
doing  some  real  and  pi'nn.inent  good. 

Various  meclunical  and  surgic^il  mftthnds  of  treatment  have  been 
tried.  The  milde^jt  of  thom  is  the  g_\'nuiaBtic  method,  employed  to 
relieve  the  ataxy.  The  i>aticrit  is  made,  under  mirdiml  tiupervisiun,  to 
practise  systematic  movement,  beginning  with  the  simplest,  such  as 
deliberate  flexion  or  extension  of  a  joint,  and  proceeding  to  the  more  com- 
plex, such  OS  touching  given  points  with  the  foot,  describing  figures,  and, 
finally,  lialuncing  and  walking.  The  upper  limbs,  if  ataxic,  are  to  receive  a 
similar  educition.  This  pbn,  which  is  cjip.iblu  of  considerable  elaboration, 
b  said  by  continentid  physicians  vvry  greatly  to  relieve  the  ditlicuhios  of 
co-ordination.  Other  modes  uf  treatment  consist  in  the  application  of 
counlar-irrilants — setons,  blisters,  and  particularly  the  actual  cautery — to 
the  spinal  column.  Stretching  of  one  or  Iwth  sciatic  nerves  hiis  been 
practiacl,  but  has  rightly  hocn  discontinued.  Su8|ienaron  may  be  briefly 
described  as  follows : — a  tri(H)d  and  pulleys  are  provided  similar  to  those 
userl  for  the  application  of  a  Sayrcs  jacket ;  to  the  pulleys  is  attached 
an  iron  cross-bar  ;  from  the  centre  of  this  depenris  a  leather  apparatus,  into 
which  the  pitticnt's  chin  and  occiput  are  fitted,  and  from  the  ends  of  it  hang 
pidded  straps  with  which  to  suppoi-l  Lis  axillic.  By  the  pulleys  He  is  raised 
gnwjually  off  his  feet,  and  suspended  by  head  and  arms,  first  for  half  a 
minute,  and  for  longer  periods  on  subsequent  occasions  till  four  minutos 
is  reached,  If  thought  udwaablo,  he  can  be  told  to  raise  his  arms  now 
and  then,  so  that  he  haiign  by  the  huud  otily.  This  process  is  repeated 
once  a  day  for  thirty  days  or  more.  Suspension,  onginally  proposed  by 
Motschutkovski,  received  the  sanction  of  Charcot  in  France,  and  was 
mlroduced  into  this  country,  1  believe,  by  Dr.  De  Watteville.  Trust- 
worthy observers  have  reported  favourably  upon  this  method,  but  it  has 
scarcely  fulfilled  its  early  promise,  and  appeal's  to  bo  falling  luto  disuse. 


J.  A.  Ormerod. 


It  it  imponibl«  b)  f^Tc  t  rom^tlete  lut  etea  n(  the  hnporUnt  [>uHii-Ations  on  t1i« 
Ribjpcc  of  UliM  :  lint  tlic  iwferencen  nliicli  we  l)«rc  apT>eTi<l  will  cnablo  th«  resd^r  to 
nnij,  correct,  or  extend  the  statements  lUAdi)  to  tlio  scvoral  ]i»ri4^»plui  of  uui-  article. 
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SPASTIC   PARAPLEGIA 


The  present  article  deals  only  with  Spastic  Paraplegiti  and  ita  mcxHficationa;, 
and  except  in  so  far  as  may  be  noccsKary  for  tho  pnrjinseB  of  general  clcar- 
ncM  or  of  ciiRcrential  tiiiigiiosis,  the  other  forms  of  parn]y?is  attended 
hy  spastic  fiymptunis  which  aro  described  in  other  purta  af  ihis  work  are 
left  out  of  consi<Ieration. 

History. — Although  it  had  long  been  recognised  that  some  ca'spR  of 
paralysis  are  accompanied  by  rigidity  and  others  aro  not.  it  is  Utile  more 
tluin  twcnly  years  since  Spustic  Paraplegia  wits  ik-iiiiilL-Iy  dfticribi-d. 
Pmfes8or  Erb  of  Heidelberg  gave  the  firat  clear  account  of  it  at  the 
Wander-Sanimlung  of  South-Vest  German  alienists  at  Heppenheini  in 
May  1S75. 

In  July  1875,  and  Ifcfore  we  in  this  L-otui try  liiid  befonicacipminte'l  with 
ihe  communication  of  Erb,  a  case  pt cemented  it«L>lf  in  my  wiinls  of  t  he  Koyal 
Infiriniir>*  of  I-xiinhnrgh,  and  I  had  the  opportunity  of  showing  it  to  the 
Editor  of  this  work,  and  to  many  ollur  leading  members  of  the  profession, 
who  alt4.-ndcd  thti  meeting  of  the  Priti&h  Medical  Association  in  Edinburgh 
in  that  yejir.  In  Septemlmr  lS7.i  an  account  of  the  case  wu»  published 
in  tho  Ijiiicety  under  the  title  of  "A  new  Form  of  Psoudo-Piiniplegia." 
In  the  course  of  that  paper  it  wa*  pointed  out  that  the  peculiar  ft-aturea 
presented  by  tho  |)atient  were  "the  almost  perfeel  finunihit'sH  of  the 
wnsory  functions,  and  the  undue  excitability  of  tho  motor  strricturcs, 
whereby  in  tho  ati'ected  regions  general  contniction  is  induced  either  by 
attempts  at  voluntJiry  movemejiU  or  by  periplioral  irritation."  Aftor 
describini;  the  features  of  the  ease,  which  precisely  corresponded  with  those 
of  Bpaslic  juraplegia  as  we  now  know  it,  tho  paper  goes  on  to  show  that  tho 
cJinical  picture  doe*  not  correspond  t/>  any  form  of  disease  at  that  lime 
generally  recognised-  It  argues  wn'th  regard  to  its  sent  tn  the  following 
words : — '*  What  coluauis  arc  ufl'eelcd  I     Ccrlainly  uot  the  posterior  ;  for 
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the  sensory  functions  arc  normal.  Certainly  not  the  gmy  matter  to  any 
coii»iJcmf]lc  extent,  for  rcRex  nction,  cloctro-coiitrftctility,  and  the  nutri- 
tion ut  the  imuiclcs  are  unimpuired.  With  equiil  ci^rtainty  vrn  may  say 
that  the  antero- Literal  coluniits  are  aflficttvJ,  aa  is  proved  hy  the  ahnorm&l 
motor-excit-iliility.  Thnt  the  peculiar  actinn  is  of  «pnial,  nnt  of  i-erehral 
origin,  19  jHoved  hy  iis  occurrorioe  in  nitsivcr  to  iixitiition  of  the  eoles,  as 
well  a--?  on  vuluntary  cir«irt/'  With  rt'£j;aiil  to  tlie  nature  of  the  lesion,  it 
18  argued  th.it  probably  a  dcgreo  of  myeUtis  first  existed,  and  that  this 
was  fotloweil  Jiy  a  rigidity  due  to  sclerosis.  And  as  to  treatment,  it  is 
said  that  "the  object  to  be  kept  in  view  is  the  diminution  of  the 
e.\citabih'ty  of  the  signal  cord.  The  application  of  ice-Iwgs  along  the 
spine  apiwara  to  be  invariably  fullowed  by  lempomry  iniprovemettU 
When  they  have  been  a]>]ili(«l  for  some  time  the  pjitient  betuls  his  leys 
quite  rejulily  ;  though  when  he  aitenipta  t^>walk  Htile  diflerencc  is  noticed. 
Ergi>tof  rye  has  failtd  todugoml;  Coiiium  has  also  failed;  L'hloral  Hydrate 
ajijieared  to  ]>n»ve  in  aonie  degree  beneficial,  but  hittcrly  baa  been  found 
to  l>e  of  little  use."  It  is  crlear  that  this  case  atTurded  an  excellent  example 
of  the  n^aliulv  in  a  somcwhHT  advatiewl  stage  ;  and  it  was  a  matter  uf 
regret  that  the  patient  left  Kdinburgh,  and  passL'd  out  of  ubservjition. 

From  1  HT.t  nnw;ir<iM  the  dij^ass  lias  bei'n  well  known.  Tlrb'a  !i<lniimblo 
and  elas-sical  description!?,  which  appeared  in  J'irfhoie's  Atrhin  for  IK?", 
and  in  v.  Hicmsaen'a  Viirhjunlw  of  i'radiff  of  Medicinf,  and  again  Chafcot's 
able  lectures  have  inadu  the  spinal  forms  familiar  to  the  whole  prafcssion. 

Various  lorius  of  spastic  paralysis  are  now  definitely  recognised, 
namely : — 

I,  Simple  Primary  fijiasticPkralysia,  sometimes  called  Lateral  Sclerosis, 
the  typical  form  of  the  dise;ise. 

II.  IVimary  Spustic  Paralysis,  complicated  with  symptoms  indicative 
of  other  lesions  of  the  coc-d ;  nuuK-ly,  \ii)  with  niuscnUn-  iitiojjhy  {Amyo- 
trophia lateral  Sclerosis,  Charcot's  disease)  ;  ('')  with  aLixia  (Combined 
Lateral  and  Posterior  Sclcro-sifi,  Ataxic  Pai-aplogia) ;  (f)  Pellagra ;  {tl) 
Putnam  and  Dana's  Combined  Sclerosis  of  tho  latenil  and  posterior 
columns. 

IIL  Spastic  Paralysis,  secondary  to  pre-existing  lesions  (a)  of  the  cord, 
such  as  I'otCii'  dirtcaso,  with  its  attendant  spinal  changes,  Imnsverse 
myelitis,  ha'morrhago  into  the  cor<l,  thnnnhosis,  etc.  {h)  Secondary  to 
iutracratiial  disease :  (i.)  secondary  to  hemijilcgia  in  the  adult  ;  (ii.) 
Bccondiiry  tu  intracninial  disease  oecurritig  during  fa-ta!  life,  at  the  time  of 
birth,  or  in  early  childhood — the  group  guncrally  described  as  Cerebral 
Palsies  of  Infancy  and  Childhofrd,  or  Little's  Disejise,  and  presenting 
varieties  in  respect  of  date  of  origin,  being  pre-rmtal,  natal,  or  post-natal, 
and.  in  respect  of  distribution,  being  heniiplegie,  diplegic,  paraplegic,  or 
monoplcgic.     (This  subject  is  dealt  with  in  anotlier  jmrt  of  this  woi'k.) 

lY.  Functional  or  Hysterical  Spastic  Paraplegia. 
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I.  PiuMARY  Spastic  Paralysis  (Latkral  Sclerosis) 

Definition.— A  rbronic  disease  of  the  Rpinal  coni,  ronsi^/iinfi  in  Bcleroeis 
of  tlie  dosccticJin^  fibres  of  tho  crossed  pyrawiidfl!  tracta ;  rJunnrtfrixfJ  h^ 
loDg-cuiiliiuicd  disvaso,  with  sluw  and  iiisidiuua  onset,  marked  at  first 
hy  no  Bensory  changes  beyond  a  feeling  of  abnormal  fatigue  after  evan 
slight  exertion,  by  no  dislurlwutc-e  of  motor  functions,  excepting  slight 
rigidity  of  muscles  and  exaggeration  of  dfcp  rcHcxcs,  by  no  change  in 
tho  electrical  reactions,  or  in  the  viiso-inolor  ur  trophic  functions  ;  at  a 
later  stage,  when  the  disease  is  fully  eatahlis^hed,  charaeberiHed  still  by 
frMdom  from  sensory  changes,  but  by  much  interference  with  movement, 
especially  in  locomotion;  by  the  spjisljc  condition  of  tho  muscles,  which 
■bowa  itself  in  rigidity,  a  iKiculiar  gait,  and  an  interference  with 
TiJuntary  movement,  also  by  exiigg(;ni Lions  of  the  knee-jerks  anil  other 
deep  rofleices,  ankie  clonus,  knee  clonus,  roBistance  to  sudden  [mssive 
movement,  anil  ultimately  permanent  contrtiction  and  shortening  of  the 
muscles  ;  but  as  a  nde — until  a  very  advanced  stage — unatlendcd  by 
changes  in  electrical  reactions,  or  by  va«o-motor  or  trophic  changes,  or 
other  symptoms;  caused  by  over-exertion,  heieditary  tendency,  Bypbilis, 
and  other  conditions  not  yet  ascertained  ;  rfsuitin;/  in  giiwhial  disablement^ 
due  to  the  muscular  rigidity,  and  ultimately  in  death  from  complications 
either  proper  to  the  nervous  system  or  not. 

Horbld  anatomy  and  Pathology. — The  pnlholog>-  of  this  condition 
has  given  risi;  lu  much  discussion  and  spectdatiun,  and  it  nmsit  be  ad- 
mitted that  there  is  not  yet  enough  satisfactory  evidence  to  enable 
xa  to  pronoimce  with  absolute  certainty  upon  its  namro.  Records  of 
autopsies  and  of  the  microscopical  examinatiuti  of  the  disenseil  Htntctnres 
are  surprisingly  few  in  junnbcr^ — a  fai-t  ivhitrli  is  explained  by  the  com- 
paratively retent  recognition  of  the  disease,  ita  long  course,  and  the  rarity 
of  uncomptic-ikted  fatal  cof^asi. 

The  earliest  observers,  reasoning  as  wo  have  seen  from  the  clinical 
foatiircsi  of  the  malady,  were  agreed  that  the  IcsiutL  must  be  sitiuited 
in  the  lateral  columns  of  the  cord,  and  evidence  is  accumulating 
to  proi'o  the  correctness  of  this  view.  For  although  the  clinical 
features  have  been  funnd  associatt'd  with  the  lesions  proper  to 
multiple  cerebro-spinal  bcleroais,  with  tumoui-s.  .with  chrunic  myelitis, 
with  changes  in  the  anterior  honis,  with  chjHigcs  iit  other  columns 
besides  the  lateral,  with  brain  changes  proper  to  general  p-iralysis  of 
the  insiinc,  and  with  syringomyelia,  still  there  are  some  un<^omplic;ite() 
cases  which  have  been  held  to  indicHtc  that  the  lesion  is  esBentially,  and 
maybe  solely,  confinal  to  the  pyramitlal  tracts.  A  nearly  pure  case  was 
investigated  by  l>r.  l>i-e«chfeld  :  the  clinical  history  rc'j>orted  pnralysis  of 
the  lower  extremities,  with  marked  contractions,  iiicrwiscd  tendon  rcHexes 
in  both  upper  and  lower  extremities,  abscncx  of  any  sensory  or  trophic 
dtsturliance,  of  any  bladder  or  rectal  trouble,  and  of  any  brain  symptoms 
— clinically  a  typical  uncomplicated  spastic  {mralysis.     At  tho  autopsy  the 
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brain  and  coveriiiga  wero  foTind  normal,  and  the  only  disease  olis-iously 
pntttf'iited  wriH  in  thti  pyr:Lmi<lHt  tractti  of  tlio  conl,  wIiitq  ttcleroRix  was 
found  particularly  in  the  dorsal  re^on,  Jtecoming  less  marked  in  the  cervical 
and  luiuhar  rosions.  But  the  cnso  was  not  quite  pure,  for  there  wore  &Ii^lU 
tokens  uf  cLaiige  in  Bome  ptirts  of  ihi-  gray  mutter.  iJy  thy  kindness  of 
Dr.  Drcachfeld  I  have  carefully  examined  sections  of  the  cord,  and  found 
tho  changes  in  the  gray  matter  iiuite  distinct.  Among  the  roost  convincing 
examples  of  the  pure  lesion  as  yet  recorded  are  those  cjf  Minkowski, 
Strumpell,  and  l)t'-jt-rinu  and  SutUiu.  In  most  of  the  other  cases  ex- 
aminwJ  the  diaeiise  was  leaa  dBfinil«ly  limited  than  in  these.  In  some 
instances  other  white  triicts  were  involved  ;  in  some  the  gray  matter. 
But  even  apart  from  autopsies  of  pure  cases  we  are  fully  justified  in 
bolioving.  from  a  j*ti»Iy  of  the  phenomena  of  KiMwUcity,  ami  of  the  com- 
plicHt«d  fonus,  in  the  existence  of  a  simple  primary  diMase.  As  we 
kmnv,  a  lesion  certaitdy  exista  there  in  thp  fnrm  gocondary  to  injuries 
of  iho  nppnr  piirt  of  the  motor  tract  In  Charrot's  disease  we  find  the 
spastic  condition  explained  by  lesions  in  the  pyramidal  tracts  uRsociatcd 
w'ilh  diseano  of  ihi:  anterior  horns,  which  aciMiirits  for  tho  atrophy. 
In  another  form  in  which  wo  find  spasticity  with  incwitJirmtion,  wo 
have  the  explanation  in  a  lesion  of  the  Intcral  columns,  combined  with 
sclerosis  of  the  posterior  columns.  In  cases  complicated  with  gcnend 
pamlysia  of  the  insane  we  find  iho  lesion  in  the  lateral  columns  aasociated 
with  cerebral  changes.  Ami  therefore,  when  wo  meet  with  symptoms  of 
spastic  dit-cusc  witliont  other  lesions,  we  seem  entitled,  until  evidence  to 
the  contrary  shall  be  forihcoming,  to  refer  them  to  a  lesion  of  the  cix>S8ed 
pyramidal  tracts. 

Tho  microscopic  changes  observed  arc  similar-  to  those  in  Bclerosis 
elsewhere.  There  is  an  incrcjiso  of  neuroglia  with  nnuieruus  IXdler'a 
cells,  thickening  of  the  walls  of  the  artcriea,  with  connective  tissue  pro- 
lifenuion  round  them.  The  nervc-filires  have  diwtp[)earod  in  some  places, 
in  others  uro  reduced  to  axis-cylindei-s. 

According  to  Sir  ^Vi^ianl  (lowers,  it  is  prolmble  that  the  degenera- 
tion (which  he  thinks  primarily  affects  tho  nervo-fihrcs  thomsclvos — tho 
increase  of  cnimectivo  tissne  being  «ecnndary)  begins  in  the  termination 
of  the  fibres  in  the  gmy  matter  in  tbo  intra-cornual  fibrillff.  and  may 
oven  be  limitiwl  u>  those  terminal  parts,  so  that  the  white  culunins  might 
be  found  normal  at  dc-klh. 

It  h;iS  been  generally  maint.iinod,  since  the  cnndiiion  was  desciibed, 
and  the  funetions  of  the  pyramidal  trJicts  ascertained,  that  tho  lysion  of 
the  latenil  columns  produces  thiQ  paresis  by  interfering  with  the  Imns- 
mission  of  imptdseji  dowtuvaiuls  from  the  cortical  motor  centres.  This  we 
are  fully  entittect  to  accept.  Hut  the  difficulty  is  to  explain  the  further 
or  spttstic  phonunieiia.  Various  hypotheses  have  been  suggi;st'.tl :  it  has 
been  maintained  thai  the  lesion  does  not  confine  itself  strictly  to  the 
pyramidal  tracts,  bnt  spreads  into  the  gray  mutter  of  tho  anterior  cornua 
so  as  slightly  to  involve  the  motor  cells  and  to  irritate  them.  Bnt  this 
opinion  is  wholly  improved  and  highly  improbable.    There  is  no  evidence 


that  in  iKo  ordinary  aiaea  such  extension  of  sclerosis  occurs.  In  IVcsch- 
felil'ft  cane  the  ohiiiige  in  the  aiiteniM'  c-ornu:i  was  so  alij^ht  that  it  does 
not  soom  to  havo  induced  the  clinical  phenomena  proper  to  it.  And,  on 
thy  othtT  hand,  in  th^Ksc  ciww  in  which  it  dtii-s  occur,  it  ^ives  rise  to  the 
complex  form  of  the  disease,  of  which  we  have  to  s[)caU  liter.  Mnrt'O^er, 
if  surh  nil  extension  diil  ofxnr,  its  i-eaults  could  acarccly  be  those  of  mere 
irrtCation  with  cxj^gemtive  phenonietia  lasting  through  a  poriod  of  years. 
Ill  accordiiiice  with  genc-rul  luvvs  it  most  pnss  on  tu  a  ftirther  stage  of 
atrophic  or  other  change. 

Another  hyjKithfisis  refers  the  phenomena  to  a  cutting  off  of  the  in- 
hibitorv  iiiHtienct;.')  ivhii:l»  proceed  from  ct-rehral  fpurrw^.  It  origin:ited  in 
a  research  by  Woroschiloff,  conducted  in  Ludu'ig's  laboralot-y,  which  prf»ved 
that  the  lateral  columns  contain  cei-lain  filirca  which  arc  ijihibitory  of  retlex 
movetuents,  and  hy  the  rlestniction  of  which  reflex  action  hccomca  more 
tmnonncoil  and  the  muscular  toniia  increaseil.  There  is  a  good  dwd  to  be 
id  in  favour  of  this  view.  But  this  explanation  is  inot  by  an  insuper- 
able ol)jection,  namely,  that  if  mc-re  breach  of  the  tniet  tvonld  suttico  to 
pro<lucti  thu  sptt.stic  conditions,  ihcy  ought  to  arise  at  once  in  every  case 
uf  cerebral  hfemonhago  or  other  acut«  disease  which  destroys  the  con- 
tinuity of  the  motor  fibres.  Tliis  is  not  tho  ca«e,  a»  every  tlay  ex])erienco 
provea.  According  to  this  exphmation,  moreover,  we  should  exix-ct  that 
with  all  dejitnictive  Iflsions  of  these  Inliibiiory  fibres  wo  ought  to  get  at 
onc-e  an  exaggeration  of  deep  and  of  snperficiii!  reflexes,  ami  at  ihn  sanio 
lime  an  increase  of  the  niiisculu'  tonus.  Now  these,  although  frequently, 
are  not  coiistiintly  affucted  together.  Thu  one  set  of  reUcxes  may  bo 
found  involved  alone. 

Pr.  Hughlings  Jackson  hrts  advanced  another  explanation  which 
refers  the  changes  to  the  action  of  the  cerebellum,  llo  contends  that  a 
powerful  tonic  influence  proceeds  from  this  organ,  which  in  health  is 
contmlU-d  to  wime  extent  by  the  influence  of  the  cerebmm.  IJut  when 
this  latter  la  cut  o(f,  tho  cerebellum,  l)eing  uncontrolled,  gives  rise  to  tho 
exaggerated  phenomena.  Vot.  a^uirt  from  thu  fact  that  such  a  function 
by  no  means  prove<l  lo  belong  lo  ihe  cerebclliim,  wo  have  hero  to  face 
the  same  clinical  argument  which  forms  tho  chief  difficuhy  in  the  «ay  of 
accepting  Woroschilnil's  hypothesis;  namely,  that  whenever  the  brain 
inriuencu  is  cut  off  tho  exaggeration  ought  at  <itire  to  bernine  manifest: 
the  spastic  symptoms  slumld  not  c»me  on  in  the  gradual  way  they  do. 

I  am  inclined  to  think  that  none  of  thu  hypothcH-'Ji  hitherto  suggested 
afTords  a  satisfactory  explanation  of  the  Fjtastic  phenomena.  It  is  con- 
coiviiblo  that  they  might  result  from  changes  in  the  nficrent  nerves,  in 
llie  iHTveM.>ndings  in  tho  muscles,  or  in  the  musclc.'i  theni-selves  ;  but  I 
Am  not  aw.ire  of  any  observalifins  which  lend  support  to  any  of  these 
suggestions.  The  histology  <*f  ihcf^o  ftvnioturcs  must  bo  more  minutely 
investigated,  and  it  seems  to  mo  not  iinprubablc  that  iictv  facts  may  ho 
elicited  of  such  a  nature  as  to  throw  new  light  upon  the  spastic  processes. 
One  interesting  observation  was  made  some  timo  ago  by  Bnssaud,  accord- 
ing to  which  the  application  of  an  Ksmarchs  toumifpiet  round  a  spastic 


limb,  BO  as  to  render  it  bloodless,  temporarily  removed  the  spasticity; 
and  this  ni:t.y  be  reganlod  as  affording  a  eortain  measure  of  support  to  a 
hypothetical  explanation  of  change  in  tho  miisvlcs,  ur  ncrrc-endinga,  or 

nerves. 

But  whether  It  shouhl  tiim  out  that  demonntrable  histolngical  altera- 
tions exist  in  these  stnicturesor  not,  we  must  bear  in  mind  the  jKwisibtlity 
that  spasticity  may  lie  due  to  molecular  alterations  in  ncrvt)-ce]l»  which 
are  bcyoad  the  ken  of  the  microscopi!,  and  that  what  we  shoidd  be 
obliged  to  call  urrdue  functional  activity  in  the  anterior  cornnal  cells  may 
lie  at  tlie  root  nf  the  process. 

Clinical  History. — The  beginning  of  the  disease  is  always  insidious 
and  ita  progress  exceedingly  slow.  Thu  carlient  symptoms  consist  in  a 
fioiisc  of  fatigue  on  exertion,  out  of  all  proportion  to  the  etibrt  ma<le,  with 
scarcely  any  change  in  the  gJiit,  but  with  an  oxaggoration  of  the  knee- 
jerks.  The  increase  m;iy  ho  pqual  in  the  two  legs,  or  tho  one  may  show 
il  more  distinctly  tliati  tlic  other,  Whtii  ihie  condition  has  hmtcd  for  a 
varying  time  it  usually  ji^isses  into  one  which  is  uniuisiakahJc.  It  is 
quite  conceivable  that  recovery  may  take  place  from  thi.s  early  stage  j 
but  I  have  never  met  with  such  a  case;  arid  it  wimld  always  be  diilicidt 
to  find  proof  in  any  individual  instjince  that  the  jirc-existing  symploma 
bad  really  hi'-nn  due  to  an  incipient  sclcrottis. 

\\*bt'n  tli»j  maliuly  is  somewhat  more  advanced  the  features  Income 
unmistakable.  The  sense  of  fatigue  is  more  easily  induced  than  before, 
and  walking  h  performed  with  cUorL  There  is  no  dilhi-idty  in  equilibra- 
tion on  standing  ;  but  when  the  patit^'.nt  walk^  all  the  nniAcles  are  in 
a  state  of  extreme  tension,  like  that  which  is  instinctively  assumed 
when  walkirtg  on  ice,  or  tlmt  which  pioduces  the  peculiar  strut  of  a 
Highland  pi|)er.  In  the  pi-oductiun  of  this  gidt  one  element,  no  doubt,  is 
the  slight  jKircsis,  butnmch  more  impoilant,  esj)ecially  in  the  earlier  stages, 
is  the  high  nuisculnr  tension  atsd  its  aseuciated  heightened  retiex  irrita- 
bility. When  the  piitient  lies  down,  especially  after  a  long  or  rapid 
walk,  he  it>  apt  to  be  tnmblcd  with  clonic  spasuiii  of  the  feet  and  legs, 
the  condition  which  Brown-SequJird  used  to  describe  as  "  spinal  epilejwy." 
One  Rnmfttimos  sees  this  when  there  is  no  resistance  to  the  fool,  the 
patient  being  in  the  recumbent  posture.  Sometimes  when  the  feet  are 
on  the  ground,  and  the  patient  sitting,  u  paroxysm  of  clonic  s|)asius  is 
set  up  at  the  ankle,  causing  thu  foot  tu  tap  with  great  rapidity  and  the 
whole  limb  to  vibrate. 

Ori  examination  of  tho  reflexes  tho  knee-jerk  is  found  greatly  ex- 
oggei-nted ;  and  often,  in  addition,  one  may  notice  that  when,  in  answer  to 
the  tu]}  over  the  ligamentum  patelUtv  tho  foot  has  Iwen  thrown  forward, 
it  is  speedily  chocked  as  if  firmly  reined  in,  and  tho  h-g  drawu  hack  again 
by  the  unduly  excited  action  of  the  (Icxore  uf  the  knee.  If  the  patella 
be  firmly  grasped  antl  suddenly  thrust  duwnwarda,  the  limb  being  in  the 
position  of  extciiHifm,  a  series  of  clonic  contnictions  of  the  ipiatlrict'jMi 
extensor  miiy  sometimc.i  be  induced.  This  eonditinn  is  known  as  knee 
clonus.     Much  more  frequently  we  meet  with  ankle  clonus.      Sudden 


proasiire  upwnrds  of  iho  toea  or  tho  lull  nf  the  foot  whan  the  leg  is 
pUced  in  an  enny,  slightly  flexod  position,  ho  as  to  prcwhice  a  mtMlerate 
d^;ree  of  tension  in  the  calf  muscles,  induces  clonic  contmctlonfi  of  the 
flexuTB  and  extensors  of  tbe  ankle.  It  will  be  found  thul.  M-hilu  >;enenilly 
tlwM  movenienta  are  due  to  the  gasti-ucriemius  and  »oIeus  acting  alter- 
nately with  the  antagfiniittic  niuMclcm  on  the  front  of  tho  tibia,  it  some- 
times happens  that  the  peronei  and  the  tibial  muscles  tuko  the  more 
prominent  part. 

If  the  disease  be  situated  high  enough  in  tho  B]>inal  cord  to  involve 
tho  anna  also,  we  may  find  exaggeration  of  musruhir  contniction  when 
the  tendon  of  the  triceps,  or  of  the  Iiireps,  or  tho  btineji  at  the  elbow,  or 
the  tendons  nf  the  wrist  are  tapped.  Tor  the  purpose  of  eliciting  these 
deep  reHexuu  a  tap  may  bo  applied  by  the  edge  of  the  hand  ur  by  a  thin 
book,  but  beat  by  such  a  hammer  aa  iwed  for  percusaion,  or  by  the  ear- 
peee  of  a  Methnscope  provided  with  a  rim  of  india-rubber. 

The  skiti  reflexes  are  also  markedly  increased  in  some  of  these  eases, 
but  nut  in  all ;  and  in  certain  instances,  althoii^li  iiH-rejutcd.  th«y  scarcely 
appear  to  be  so,  on  account  of  the  general  rigid  fixity  of  the  limb  which  the 
attempt  to  elicit  them  induces. 

lu  the  earlier  stjtges  of  the  disease  nt  least,  gentle  [lasstve  movemonts 

posnhle   without    inducing    sfiasm ;    but    sudden   passive  movement 

Findures  powerfid  aiitjigoniatic    ranncular  contrsictions   such   nx   to   resist 

[.and   suddenly   to  arrest  it  ;  or  sometimes,  while  extending  the  limb,  a 

[vpium  is  set  U|>,  making  the  limb  spring  suddenly  to  a  positiim  nf  com- 

|^ct«  extension — tho  "elaspknifo"  reaction,  as  it  has  l^ct'u  appnipHat<:'ly 

CftUed.      This  is  obviously  the  residt  of  the  undue  instability  of   the 

mitsclos. 

The  functions  of  the  nervous  system  are  otherwise  um'mpaired.  All 
le  aeusory  funnious,  the  organic  refl{:xcs,  the  electrical  reactions,  and 
16  Ta90-mot4^>r  and  tnipbic  fittictions  remain  nornml. 

At  a  somewhat  later  stJige  the  condition  alrewly  described  is  replaced 
by,  or  rather  passes  into  one  of  greater  rigidity  and  stitfness  of  the 
tinba.  Movement  is  rendered  ditticult  by  the  general  fl[Mwmodie  condi- 
tion. The  jwitient  walks  slowly  and  with  effort ;  ho  is  unable  to  lift  hia 
feel  clear  of  tho  ground,  and  so  drags  the  front  part  of  the  foot  at  each  stop. 
A  gUnoe  at  tho  patient's  lioots  often  shows  that  they  are  projxjrtiunally 
moro  worn  down  at  tho  toes  than  elsewhere.  This  —  tho  spastic 
gait — may  occur  occasionally  when  the  patient  is  tired,  even  in  the  earlier 
strutting  stage  of  the  disease  ;  but  after  a  time  it  becomes  constant. 
Erb  explains  its  characteristic  features — («)  by  the  i>arc:»ia  which  causes 
r  dragging  and  catching  of  the  toes;  (^>)  by  the  muscular  tension  which 
■eausos  stiffness  of  movement  ;  and  (c)  by  the  heightenoil  reilex  action  which 
explains  the  peculiar  rise  with  each  step.  Spasm  of  the  strong  adducuira 
of  the  thighs  is  often  superadded,  caiwing  a  closed  position  of  the  limbs 

ktly  hindering  progression,  and  inducing  a  tendency  to  the  cross*. 

gait,  which,  however,  is  more  frequently  exhibited  by  patienta 

Feeted  with  the  spastic  cerebral  paralysis  of  cliildhuod.     The  various 


phenomena  ftbove  describcnl  continue  as  hefore,  but  in  a  more  exAggerated 
form.     It  is  unnecessary  to  describe  them  again. 

At  a  yot  later  stu^e  progression  sometinies  becomes  almost  impossible  ; 
the  jiatient  Hea  in  bed  with  the  limlis  rigid,  every  attempt  at  move- 
ment bringing  nii  niori;  violent  cnnlrattioim  of  opponing  rauBclcB,  and 
locking  the  limb  in  a  tut^inoid  spasm.  The  prevailing  muscles,  notably 
the  muscles  of  the  calf,  get  into  a  Btatti  of  permanent  contractiun,  and 
ultimately  become  sbortened  ;  and  upon  this  follow  dcfonniiies  of  the 
nature  of  talipes^  and,  if  the  patient  is  still  able  to  get  out  of  bed  and 
to  move  iibout^  the  dirticulty  of  locomotion  is  greatly  increas(>d  by  these 
deformities.  The  dii^cHse  may  at  the  same  time  creep  insidiously  up- 
ward.-*, involving  the  muscles  of  the  trunk  and  arms,  even  extending  into 
the  bulb  and  resulting  in  bulbar  piindysia ;  but  before  this  is  reached  it 
passes  out  of  the  group  of  pure  lateral  sclerosis  into  that  of  amyotrophic 
lateral  sclerosi*. 

Si)  after  many  years  it  may  happen  that  death  results  from  extension  of 
the  sclerotic  process  to  the  vital  centres  ;  but  the  fatal  result  is  often  due 
to  other  caiues,  as  for  example  to  an  intorcurront  pneumonia  or  pleurisy, 
to  renal  disease,  or  to  vaacidar  degeaeratJon.  The  mere  Bclerosis  of  the 
lateral  rolnmns  does  not  of  itself  suifice  to  induce  death. 

Causation.— The  causes  of  the  condition  are  very  imperfectly  known. 
It  begins  most  comnioidy  in  adidts  Ix)tweo[i  the  agea  o£  twenty  and  forty. 
It  alTcets  the  sexes  almost  equally-  I  have  been  impressed  with  the 
importance  of  exeeiwive  muscuhir  effurt  in  some  cases,  and  have  had  some 
reason  to  think  that  sexual  excesses^  particubrly  in  the  form  of  mastur- 
bation, may  have  had  to  do  with  its  origin.  Various  infective  prooessea] 
have  been  regarded  as  causes.  At  the  head  of  the  list  of  these  comes 
syphilis,  followed,  at  a  long  interval,  by  acute  infective  fevers  and  by 
lead  poi.ioning.  With  regjird  to  lierwlitar)'  influences  it  is  difficult  to 
■peak  with  certainty ;  but  observations  in  some  measure  confirm  the 
conclusion,  to  which  general  principleu  would  lead  us,  that  it  must  be 
more  common  in  neurotic  families. 

Dlag'QOsis. — 1.  f'r-om  hysteria. — The  problem  is  often  extremely  diffi- 
cult in  the  early  stages  of  lat-eml  sclerosis,  for  hysteria  may  closely, 
mimic  its  symptoms,  and  wc  arc  occasionally  compelled  to  susjK'ndJ 
our  judgment  until  rejHsated  observations  and  the  evolution  of  the 
symptoms  may  supply  us  with  facts.  The  chief  indications  on  which  1 
rely  in  hysteria  are  the  su^ldenness  of  development,  and  the  occjisional 
temporary  disappearance  of  symptoms.  1  have  never  known  these 
features  in  pure  lateral  sclcroai:).  Next  to  them  are  the  indications 
derived  from  the  presence  or  absence  of  a  hysterical  constitution.  And, 
third,  is  to  be  ranked  the  existence  of  unmistakably  hysterical 
phenomena  of  other  kinds — say  involving  the  sensory  functiims,  the 
fields  of  vision,  or  other  symptoms  which  are  proper  to  hyst^eria,  and 
foreign  to  lateral  sclerosis.  Amongst  these  special  attention  should  be 
directed  to  the  gait^  the  knco-jerk,  and  the  precise  quality  of  the  ankle 
clonus,  if  it  be  present. 


m. 


Tbu  ^liii  in  liviiteriii  i»  Apt  to  differ  from  tlmt  proper  to  lateral 
scleroeis  in  that  the  characteristic  pure  npistic  toe-ncraping  movement  is 
ffpliKod  by  a  gnit  in  which  tlic  spa-stic  element  i«,  so  t«  speak,  over- 
dune — the  whole  limb  becoming  rigid,  and  the  licel  as  well  »«  the  toe 
being  frequently  acrapi:<l  along  the  ground.  Moreover,  there  is  an 
^.ImuNt  inileKcnhablti  "fcinctiunal "  iippeai-unce  nhoiU  all  the  movements; 
all  difficulties  are  eicoggcrated  by  the  patient,  and  the  gait  as  a  rule 
becomes  worse  when  its  features  arc  being  studied. 

As  to  the  knee-jerk,  it  may  hs  much  exaggemted  in  functional  cases, 
l>iit  it  is  apt  to  bfl  nttendcfl  hy  a  ji>Tk  of  the  whole  ma«s  of  the  ei-ector 
spinie,  which  I  have  never  seen  in  a  pure  lateral  .sclerosis.  Moreover,  in 
organic  bpustic  ilise.tve  the  knee  clonus  is  often  jtre^ent,  und  although  it  is 
conceivable  that  such  a  phenomenon  might  l>e  simulated,  in  hystt-rutr  1  am 
not  aware  of  any  case  in  which  it  has  actually  been  olraerved. 

Attention  iihoutd  also  ho  devoted  to  the  precisn  character  of  the  ankle 
clonus,  if  present;  for  in  hystena  its  features  often  ditl'er  from  those 
proiKir  to  laienil  fccleiiRtis.  While  in  hysteria  we  occasiounlly  meet  with 
a  cork'iitioii  which  can  scarcely  W.  distinguiiihed  frum  the  ankle  clonus  of 
orgunic  disease,  wo  more  frerjucnlly  find  what  may  bo  vallctt  a  pseudo- 
clonus  marked  by  the  following  features  :  {a)  its  mode  of  onsel^instcud 
of  beginning  with  a  movement  of  extension  it  begins  with  a  dorsiflcxfoti 
of  the  fool ;  (//)  its  course  and  persistency — it  is  ill  sustnin^^d,  and  instead 
of  being  cupable  of  alDioat  indefinite  prolongation  so  long  as  the  calf 
muscles  are  kept  on  the  streU-h  by  steady  upward  prcssuto  upon  the  ball 
of  ibe  foot^  it  gradually  and  often  speodily  ceases. 

The  positive  diagnosis  of  true  lateral  sclerosis  thus  turns  mainly 
UpOD  tiic  poi"8igtcnce,  continuity,  and  gnidual  progress  of  the  sym])lom8, 
End  it«  exclusion  upon  the  presence  of  symptoms  proper  to  hysteria. 

2.  Front  sa-ondart/  lotf.ral  sdcn^is. — I  have  met  with  many  cases  in 
which  secondary  disea.<ie  existed,  and  yet  in  which  the  history  of  primary 

isoaso  was  far  D-om  distinct.  Cailes  of  the  vertebrie,  with  little  evidence 
Totla  curvature,  tniusversu  myelitis  of  limited  o.\tent  und  of  short 
iQnition,  hBemorrhages,  softenings,  and  tumours  of  the  cord  may  be  causes 
hich  are  difficult  to  rletoct,  or  of  whieh  the  patient  may  give  a  very 
imperfect  history — the  case,  perhaps,  coming  under  observation  after  the 
spastic  phenomena  have  been  long  well  establiahed.  But  in  the  great 
majority  of  cases  the  preceding  disease  is  perfectly  manifest — and,  even 
if  indistinct,  can  be  mado  out  by  careful  examituition  and  by  a  study  of 
the  history  of  the  case. 

3.  From  mulU^t  selrrosis. — A  number  of  cases  which  during  life  had 
shown  symptoms  closely  re.sembling  tho.«e  of  lateral  sclerosis  have  been 
found  on  autopsy  to  present  the  tnuliiple  changes  of  insular  disease. 
But  it  is  not  so  much  in  the  advanced  stages  as  at  an  earlier  period  of  the 
malady  that  the  conditions  are  apt  to  be  confounded.  It  rarely  happens 
that,  a  case  of  insular  sclerosis,  if  somenhat  advanced,  does  not  betray  its 
real  nature  by  the  siiperaddition  to  siwsttc  pbenomena  of  chamcleristia 
features  proper  to  itself,  such  as  the  iiystuguius,  the  optic  atrophy,  the 


Bticcato  spoflch,  ami  tlio  Bo-callod  "  intention  tremors,"  wbich  I  venture  to 
BUggeBi  would  be  bettar  desi^ated  "action  tremors." 

4.  Frntn  spnMk  pamp{ryia  <^  enthral  origin. — The  diagnosis  from  this 
fonn  of  cerebrid  dtsuiisu  nmy  be  diHiciilt ;  hut  in  the  case  uf  ditldren  It 
should  ahvaya  be  kept  in  view  that  spastic  p:iralysca  are  often  due 
to  a  rfireltml  lesion.  Much  light  may  be  thrown  upon  the  jirobtem  by 
the  history  of  the  onset  of  the  nia,lady,  the  evidence  of  intra-erauial 
ilamage,  cmna,  ur  general  eanviiUiohii  fiilluwed  by  iKimplegia.  I 
i\Q  not  deny  that  in  childhood  latenil  Bclerosia  may  occur,  but  cerebral 
lesion*,  whether  pre-natjvl,  natal,  or  post-natal,  are  nnu'h  more  common. 
At  an  early  stage  of  the  diHwifiO  in  adults,  when  the  phenomenft  may  l>e 
mostly  confined  to  one  b'inb,  it  may  be  eonfoutidol  with  p«wt-hL'mi]ilegic 
spatiticity.  But>  in  lulditioti  Lu  the  bt.'^tory  of  the  case,  we  have 
here  to  guide  us  the  fact^  that  hemiplegic  spasticity  in  nBsociated  with 
paralytic  symptoms  aflecting  more  or  leas  severely  the  whole  nf  one  side 
of  the  tjody,  and  usually  involving  the  face;  while  in  lateral  sclerosis  a 
c:in.-fnl  exmniiiiitiiin  will  almost  invariably  detect  some  iveakncsB  of  the 
rausflea,  and  iticrejised  reflexes  on  the  other  side  as  well.  This,  taken 
along  with  the  dit^lrihution  of  the  more  prunotuiecd  .-rymptoms,  should 
protect  the  physician  from  error  in  this  respect 

5.  From  cnmplf.x  gpinnl  tligftisfx. — The  occiirrenre  of  spastieity  may 
occasionally  lead  a  practitioner  to  overlook  coexisting  le.'^ions  of  tho 
cord  ;  but  in  every  c;we  we  should  keep  in  view  the  possibility  of  auch 
an  association,  luirticnlarly  of  muscidar  atrophy,  as  in  Charcot's  diaoaee, 
and  of  locnmnf.or  atitxiji,  as  in  the  well-known  combined  lesion  of  the 
lateral  and  posterior  columns. 

Progmosis. — Tho  prognosis  is  unfortunatclv  always  unfavourable ; 
not  that  the  disease  of  itself  is  a  frequent  cause  of  deiab,  ittill  leas  tliat 
il  implies  immediate  danger,  Init  it  ndvanccj^  in^iiliou^ly,  and  seldom,  I 
believe,  if  ever,  ia  really  recovered  from.  In  tho  early  stages  of  the 
disejiso  an  anxst  may  take  place.  But  in  the  liUcr  stjigc.i,  when  marked 
rigidity  has  set  in,  there  is  no  room  for  hope  of  material  iniprnvement. 

Treatment ^The  treatment  of  spastie  paraplegia  has  hitherto  Ijeen 
eminently  un«*tisfaetory.  The  most  important  measures  are  rest>  care- 
ful dieting  and  improvement  of  the  general  tone  of  the  system.  It  is 
surprising  to  observe  what  improvement  takes  place  in  tho  condition 
of  a  hospital  patient  wbn  for  a  long  time  has  lieen  striding  to  get 
through  the  labour  pro[M>r  to  bis  employment,  when  he  gels  rest  in  bed 
for  a  month.  The  relief  of  discomfort  and  the  alleviation  of  spasticity  arc 
alike  remarkable.  A  goo<^3  and  generous  diet  also  ap|>cars  to  mo  to  be 
of  sorviee,  and  stich  medicines  as  coddiver  oil,  compound  emulsion  of 
petroleum  with  hypophosjihites,  iron  and  arsenic  may  improve  the 
general  health,  although  they  may  not  influence  the  essential  fnithtdogical 
conditions.  Regulated  exerciBes  should  not  be  neglecte<I  after  the 
pcrio<l  of  rest,  but  should  never  he  so  employed  as  to  cause  fatigue. 
The  use  of  witrm  baths  at  a  tcmpcraliirc  of  90  to  95°  F.  aflbrds  much 
comfoi't  to  the  patient^  and  often  temporarily  relieves  spasticity.     In  early 


stages  wana  (louchba  lo  the  spina  am)  in  the  affoctcH)  limh»t  giro  a 
moftsim  of  i-eliuf.  I  have  aUo  r^qh  uiiniisi:jik:i.))lti  diminution  of  Hpnsm 
folKtw  the  application  of  ice-hngs  over  tho  Rpino,  but  the  Iwnefit  was 
both  small  arnl  tempornry.  In  cjiscs  of  syphilitic  origin  the  une  of 
largo  doses  of  iotlide  of  potossiiun,  alune  or  in  cumbiniilloii  with  mercury, 
by  the  mouth  or  by  iniiiictiou,  haa  been  folluwed  by  gotKi  reaiiUs  ;  but 
the  pwit  in.'ijoriiy  of  cases  are  not  of  such  oii>:iri,  aru!  uven  those  which 
arc.  sooner  or  later  reach  a  stage  at  which  drux'*  tii'L*  no  longer  etfoctive, 
Utr  drugs  amnot  influence  a  pijsl-Byphililic  cicatrix.  I  think  it  well, 
however,  to  give  every  patient  the  chance  of  improvement  tinder  this 
treatment ;  not  thoAo  only  who  confe&s  to  syphilis,  but  also  thoao  who, 
whilst  denying  syphilis,  admit  the  risk  of  exi>Dsure. 

Before  going  on  lo  dcscriho  the  other  furms  indicated  in  our  ch],ssi6' 
ttion,  it  may  be  well  to  refer  to  a  variety  of  primary  lateral  sclerosis 
^hich  was  doscrilKid  by  Professor  Erb  in  l^y.*)  under  the  name  of  lleredi- 
't»ry  Spastic  Spinal  Paralysis,  lie  cites  as  examples  the  cases  of  two 
sisters  aged  twelve  and  six  respectively.  They  jHcsenicd  the  ordiiiaiy 
(oatureA  of  lateral  sclerosis  as  we  see  it  in  the  adult,  both  the  ])aticiita 
having  been  apparently  tpiilo  hudthy  until  the  age  of  four  years;  and, 
alihrxigh  tlic  |iatieuts  ai-e  still  alive,  there  can  1>e  little  doubt  of  the 
uatnre  of  the  lesion  from  which  they  suli'er.  Erb  is  of  opiniun  that  they 
indicate  the  existence  of  a  hereditary  or  family  gri>up  of  lateral  scleroses 
analogous  to  the  groupings  which  occur  m  Friedreich "s  disease,  iJi  pseudu- 
rjjerlrophic  pandyais,  luid  a  number  of  other  hereditary  nervous  maladies. 


n.  Primary  Spastic  Paralysis,  complicated  with  other 
Lesions  of  tiik  Coiid 

a.  sclewosis  op  latkhal  c0lcms3  amd  op  antkiuor  horns; 
AMYOTUOlMflc  LATKRAL  scLERu»ls  ;  Chaiel'Ot's  diskask. — Charcot  distin- 
guiihed  thisfoiTn  of  disease  f  nmi  other  spinal  maladies,  and  marked  it  off  from 
cfae  progressive  muscular  airnphy  of  Aran  and  Dnchonne.  In  some  coses  the 
•pctsiic  symptoms  a  [>pear  before  the  myotrophic ;  inotbers  the  anterior  horna 
seem  to  be  first  invaded.  As  disease  of  this  area  of  the  cord  is  an  essential 
fxuX  of  the  pathology  of  the  disease:  it  will  bo  dtiscribeil  later  (rulr  p.  1 76). 

R  Ataxr-  fAKAi'LKuiA. — DeflnlUon. — A  chronic  disease  of  the  spinal 
cord,  ffmsi.*Un/t  in  a  combined  sclerosis  nf  tho  lalonti  and  posterior  culumns  ; 
ehuradrjisttl  by  the  ordinary  features  of  lateral  sclerosis,  namely,  peculiar 
spasticity,  with  mjirki-d  exaggeration  of  deep  reflexes,  rigidity,  and  a 
tomlency  to  contmrture,  along  with  the  nrrlinary  features  of  locomotor 
ataxia,  namely,  staggering  gait,  espcciidly  marked  when  the  eyes  are  closed 
or  when  the  patient  is  in  darkness,  along  with  a  variety  of  other  aymptonis 
cfaaructertstic  of  |msb'riar  sclerosis,  except  in  so  far  as  ihey  are  controlled 
sJid  modified  by  the  lateral  lesion  ;  ctiuAcd  by  conditions  not  ascertained, 
rtfiiUiii'i  in  griidual  increase  of  the  symptoms  to  a  fatal  terniiiialion. 

Jforbid  anatomy. — Lesious  are  met  with  both  lu  the  posterior  and 
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latflral  columns.  So  fm*  as  the  pOEtcrior  calumns  am  concerned  the  lesioni 
clonely  resemble  those  seen  in  tho  coni  in  onliii.iry  pure  tJibes  dorsalis. 
But  the  liiiuhar  and  dorsal  portions  may  suffer  ciuAily.  or  the  dorsal  more 
than  the  liuubar  ;  miJ  the  changes  in  the  jKistero- externa  I  root  zoik*  nrc 
■carcely  so  pronounced  aa  in  typical  ciiaea  of  locomotor  ataxia.  With 
regard  to  the  lateral  colnmnH  tho  pyramidal  tracta  are  found  li>  hi*  the 
centre  and  chief  seat  of  tho  disease.  But  this  process  often  extends 
boyuEid  thoHc  into  the  lateral  limiting  layei-s.  the  mixed  z<iiica  of  the  ItlctTd 
columns,  and  the  direct  cerebellar  trucLs.  The  direct  pyramidal  tracts  are 
also  inDro  or  Icj«  diseased  in  almost  all  instjinccs. 

Clinical  history. — The  disease  is  insidious  in  )t«  onset  and  slow  in  its 
progri'ss.  Kithcr  of  tho  combined  features  may  prcdi)miimte  at  tiret. 
J'atieiits  ofti'H  eomphilti  of  a  setisu  of  great  fatigue  in  the  legs  after  u  short 
walk,  Bomotimea  amounting  to  actual  pain.  But  tho  lightning  pains  of 
tabes  are  scarcely  ovpr  complninorl  of.  Neither  is  the  girdle  Rpnsation 
common.  Crises  are  much  rarer  thau  in  tabes.  The  Ai';;yll-Itobertson 
symptmu  docs  not  as  a  rule  ujipciir,  but  n3'stagmus  is  iiut  infrc<piently 
obaorvetl.  Yet  the  unstejidiness  iti  g-.»it»  especially  in  the  dark,  are  very 
distinct,  and  tho  cxa^'gemtion  of  reflexes  contrasts  in  a  i-eniarkablo  way 
with  their  h.ibitual  absence  in  pure  locomotor  ataxia.  Ankle  clonus,  knee 
clonuH,  and  other  tokens  of  exaggerated  sensitiveness  tostimulatiou  of  the 
muscles  are  common.  The  diminution  or  loss  of  sensibility  is  less  marked 
than  in  ordinary  cases  of  tabes  dor?.alia,  and  tlie  ctoctrieal  i"caclions  remain 
nnchangcd.  Iti  the  course  of  months  or  ywirs  the  ilisease  conies  to  resemble 
more  a  pure  lateral  sclerosis.  The  I'igidity  prevail.^  tho  p;ilicnt  is  unable 
to  leave  his  bod,  and  thereby  some  of  the  cliaracteristies  of  tabes  are  lost. 
But,  on  the  other  hand,  in  comparatively  early  stages,  under  rest  and 
tonic  treatment,  tho  Hp:isticity  may  be  alleviated  while  the  ataxia  reuuuns 
unchanged,  anil  acjintiiimea  a  case  in  which  the  spastic  phenomena  prevailed 
at  hrst  conforms  in  the  end  more  nearly  to  a  pure  atttxia. 

Causation. — Tiie  diswtse  is  proper  to  atlult  life,  and  prevails  more  in 
the  m;iEe  than  in  the  female  sex.  It  is  most  common  in  persons  of  nervous 
constitution,  and  nuiy  be  suppose*!  to  result  from  an  inborn  want  of  vitality 
in  certain  pnrra  of  the  nervous  system.  Sometimes  it  is  associated  with  a 
syphilitic  Uutit,  but  not  so  often  as  is  the  case  with  talies.  I  am  satisGed 
that  it  stands  related  to  excessive  nuiscular  exertion,  attd  with  ex|K>siu-e  to 
cold  and  wet,  us  well  :is  to  concussion  or  other  injuries  of  the  cord.  Perhaps 
scxiial  excesses  may  in  some  instances  be  concerned  in  tho  piYtductimi  of  the 
disease,  Amrmia,  leueocyth.Tmi;*,  and  the  cancerous  ca.cbexia  have  been 
associated  with  it  in  a  considerablu-  number  of  cases  ;  but  whether  the  spinal 
malady  be  a  result,  or  lioth  depend  tijion  a  cimnnun  cause,  is  not  yet  clear. 
Its  aasociation  with  general  pjinilysis  of  the  insane  is  also  of  much  interest 
Probably  the  lesions  proper  to  each  may  be  dependent  njjon  a  common  cause. 

The  diagnosis  of  this  from  other  conditions  tines  not,  as  a  rule,  seem 
difficult,  judging  from  the  presciico  of  the  ataxic  sjrmptoms  on  the  one  hand 
and  the  epastic  on  tho  other.  Perhaps  rtriain  /Vftis  <ij  mt/^Iifis  may  most 
closely  simulate  this  disease  ;  but  in  myelitis  tho  beginniug  is  more  abrupt, 
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and  th«jre  is  lew  tendency  to  the  slow  but  steady  increase  of  symptoins 
IhAii  we  find  ill  this  nialitdy.  Cases  of  cerebellar  ImmnLr  aonietimea 
preseol  cDiuitd(.-nibIe  rosL-mblunce  ;  but  the  hcul  syinptonu^,  the  hejidache, 
the  optic  ncimtia,  the  giddiness,  the  vomiting,  tlie  puculiar  gait,  like 
the  reel  of  a  drnnken  man,  and  the  lees  doHntto  epastic  pheEiomcmi, 
fthoiild  render  the  ditlerentin]  diagnosis  ca«y.  It  may  ulau  be  t-oufoutided 
iritfa  ilis.<emituite  sclcrusis.  Well-marked  aisea  of  each  cannot,  of  course,  be 
confounded ;  it  must  be  remera])crci  I  that  juri.  hr  nniltiple  sclerosis  htm  been 
found  after  dcAth  in  c;ksos  which  slum-cd  the  clitituil  feutuies  of  spuslic 
pumplegio,  it  mny  uliio  j>resciit  in  the  earlier  sIu^l'k  syuiplomsi  akin  tu  those 
of  atnxic  puniplegixu  It  suerus  unttece»sarv  t-o  point  out  the  tlistinction 
belK-een  Friedreich's  hereditary  ataxia,  and  this  condition,  for  it  should  bo 
u  eaay  to  distinguish  it  as  it  is  to  distinguish  ordinary  tabes  dorsalis. 

Prognosis. — Tlie  disease  Is  uot  in  the  end  lecoveix'tl  from  ;  but  ita 
pn^^ress  is  slow,  extending  goncndly  over  a  nutnU-r  of  ytvirs.  Death 
results  usually  from  cotiipliaitiuns,  such  as  'nHammations,  urinary  trouble-s 
ur  other  intercurrent  malulies. 

Treatment — Treatmout  is  of  little  avail,  but  should  be  that  generally 
employed  in  other  scleroses. 

C.  pKLi-VfiRA  is  a  foiin  of  nervous  disease  scarcely  ever  seen  in  this 
country.  Ita  essential  anatomical  changes  are  cotnbini'il  ilcgeneratiuzis  of 
the  |K.ist«rior  and  lateral  cuhimus  of  the  cord,  frctjucuily  associated  with 
atrophy  of  the  large  cells  of  the  anterior  corniia,  anil  in  a  large  proportion 
of  cases  with  chronic  inflammatory  thifkening  of  the  pia  mater,  and,  somo- 
limee,  the  fonaation  of  bony  plates  in  the  arHchnoid.  Its  tymptums 
closely  rettemble  th<.iso  of  atuxic  pamplcgia,  but  arc  atteudi'd  with  others 
due  to  the  implication  of  structures  other  than  those  affi-cufl.  It  appears 
to  be  caused  by  the  ingestion  i.f  a  poison  which  occurs  in  diseased  maize.  In 
n^ard  to  the  management  of  cases  of  thi*  kind,  preventive  ridi*s  of  course 
at  once  suggest  themselves,  but  treatment  of  the  ct:i]tral  lesions  is  far 
from  promising  {rule  vol.  ii.  p.  800). 

D.  PifTNAM  AND  Dana's  combined  sclkrosis  of  the  lateral  and 
PtWTKRiOK  ruLUMNS. — This  is  a  condition  which,  both  from  tie  description 
given  by  these  authors  and  from  the  observation  of  one  caso  which  c^nie 
under  my  own  care,  I  believe  to  Ije  entitled  to  recognition  as  a  distinct 
mall  ly.  It  may  bo  defined  as  ronsistinr}  in  a  sultacuie  sclerosis  of  the 
Uteral  and  posterior  columns  of  lUe  cord,  passing  fitially  into  softening 
at  certain  levels  ;  chameiei-iseJ  by  svmptoms  corresponding  to  those  of 
ordiiuiry  spastic  parajih-gia,  but  more  rapidly  developed.  Its  eausfts  are 
not  a«cert;dneil.  It  rr'sult.f  in  deatli  mucli  more  speedily  than  is  the  case 
with  the  more  common  form  of  post ero- lateral  disease. 

ICorbId  anatomy. — The  anatomicJil  lesions  consist  in  a  rather  rapidly 
advancing  sclerosis  of  lateral  and  posterior  columns,  with  associated 
pntj'hes  or  areas  of  more  acute  inflamniatian  in  the  substance  of  the  cord. 

Clinical  history. — The  disease  is  Oiic  of  adult  life,  and  begins  with 
Dumbness  of  the  extrcmitioa  followed  by  progressive  unfeeblement,  ami 
ia  attended  by  great  emaciation    and  anaemia,  frequently  by  obstinate 
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(liAn'hiPA.  There  is  at  firnt  no  paralysis  of  any  special  groups  erf 
muscles,  but  general  weakness  and,  finnlly,  paraplegia  set  in.  Sonie- 
tinios  ariKStlicsia  and  ataxy  appear  in  well-marked  <ip<jTees,  but  more 
commonly  tliore  is  exaggeration  of  the  knee-jerk  luul  even  ankle  clonus. 
Th«  legs  aro  much  more  affected  than  the  arms.  The  girdle  sensations 
ami  lancinating  p-nins  are  rarely  met  with.  Vision  and  other  special 
senses  and  speech  are  uot  disturbed.  Mental  symptoms  resembling 
dementia  occurred  in  the  final  Btagc  in  one  case.  ITie  disease  generally 
proves  fatal  within  two  years  of  its  commencement. 

Tlifl  causation  is  not  certainly  detennined,  but  apparently  it  is  not 
connected  with  sypliilis  or  alcoholism.  Lead  poisoning  liaA  hei^n  suggested 
OS  a  cause.  It  is  said  to  be  roore  common  in  women  than  in  men,  and  is 
often  associated  with  |)ernieiou8  anaemia. 

Diag-nosis. — In  thri  earlier  stjige  of  the  malady  one  may  confound  it 
with  I>iijjli'-i<it  ni'Uiitiis.  But  the  resemlilauce  is  nrtly  superfii-ial.  and 
dependent  on  che  numbnesa  and  pains  in  toe  limbs  a.vsr>ciated  with  the 
debility.  The  pi-escnce  of  cxaggerati-d  knee-jerks  and  of  ankle  clonus, 
as  well  aa  the  alwenco  of  otlier  really  distinctive  features  of  iK^rljiheral 
ueuritis,  should  enable  us  to  mark  it  off  with  little  dilEculty. 

Tht3  prognosis  i;*  unfavourable. 

Treatment  ^hihuld  follow  tliH  usual  linns  adoptt^d  in  similar  spinal  mala- 
dicA  ;  but  little  is  to  be  expected  from  the  remedies  we  at  present  possess. 
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UI.  Spa-stic  Paralysis  secondary  to  prk-kxistint.  Diseask 


A.  SbCONDAKV  to  DiaRASE  OP  CORD,  TRASJtVEK.SK  MVKLITIS,  TUMOUR, 

mcsui-Ts  ov  Pott's  i>isk.\.sk  of  vkrtebr.«,  etc.     (J'iite  vol.  vi.  p.  851.) 

Definition. — A  secondary  disease  of  the  pyrucnidul  tracts  of  the  spinal 
conl,  wiwi.<(in(f  in  sclerosiB  of  these  tracts  ;  rhuratttru^d  by  the  ordinary 
featurfis  of  spastic  conditions,  pirticularly  by  the  sptstir  gait,  increase  of 
deep  reHext\H,  resistance  to  passive  movements,  rigiditj*  an<l  contracture; 
eaaseti  bij  pre-cxiaiing  lesions  in  the  cord  above  the  scut  of  the  scteroaiSf 
and  rrsiilfiiiff  in  many  ciihos  in  permanent  disability,  but  sometimes  in 
gnuliwl  recovery  if  the  causal  lesion  l>e  got  rid  of. 

Morbid  anatomy. — The  proeoss  consifits  essentially  in  an  overgrowth 
of  the  iieurogliii.  M-ith  a  corresponding  atrophy  of  the  nerve  clemenis  of 
descending  tracts  below  the  levwl  of  the  primary  disua-sc.  Of  tlie  Iracla 
80  affected  tho  pyramidal  fibres  are  by  far  the  most  imjx>rtant 

Clinical  history. — In  some  cases  the  caurud  lesion  is  uumistakablo ;  for 
example,  an  injury  to  r,he  oord  by  direct  violence,  as  is  often  seen  among 
miners.  In  erthors  the  ]esi<m  may  be  scarcely  noticeable,  as  in  some  cases 
of  Pott's  <li»easi!  of  the  vertebr.T,  attended  by  little  defoi-raity  of  tne 
spinal  column.  The  features  which  mark  the  secondary  degeneration  are 
those  with  which  we  arc  alrcitdy  faoiiliar — the  rigidity,  the  exaggeration 
of  deep  reflexes,  ankle  clonus,  resistance  to  passive  movements,  contracture, 
and   ultimately  defonnity  of  feet  and   lower   limlw.     Tho   condition  in 
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many  ca:!«s  advances  very  slowl}-,  am]  continues  for  long  perioila  ^>  ahnw 
little  sign  of  increa»e.  It  iwiially  lasts  to  the  end  of  life,  hut  may  become 
arrratifl  and  markedly  diminifih  in  caftea  in  which  the  cause  liaa  been  got 
rid  of,  «a  I  have  scon  when  caries  of  the  vertebra)  has  Iwcn  (irrested. 

The  treatment  of  such  caaca  present**  no  likelihood  of  curu  unless  the 
primary  disease  can  l>e  arrested  in  an  early  stiige.  This  is  only  posaible 
in  the  case  of  tnmoiirs  pressing  nn  the  cord,  which  may  enmetimes  be 
removed  surgically  ;  in  caries  of  the  ^erleUrn',  which  may  sonietiTiics  Iw 
mcoeasfully  treated,  either  snrgLntlly  or  by  prf)longcd  rest,  with  the  aj>plioa- 
lion  of  extension  to  the  spine  ;  and  in  the  case  of  giimmata,  which  may  yield 
to  medicinal  treatment.  If  tho  primary  dispjise  be  got  nd  nf,  the 
seoondarj'  may  gradvinlly  diminish,  but  the  treiHtnent  of  this  ktter  cannot 
be  more  thiin  symptomatic,  and  alloviution  of  didi:umfort  is  really  uU  ihut 
can  Im  aimed  at. 

R    SK(H»MIARY  to  imitACRANIAL  DISEASE. 

1.  Serohdary  to  hemiplegia  in  M/  aduU. — Tho  well-known  spastic  con- 
dition which  sometimes  occurs  at  the  commencement  of  a  hemiplegia, 
bnt  much  more  commonly  cornea  wi  a  few  weeks  Liter,  and  in  many  of 
the  Utter  kind  \&  universally  iPiingnised  as  depending  u]>o]i  Tuix-k's 
dcscen<ling  doge  ne  rut  ion  of  the  pyramidal  tracts.  It  will  be  fuuiid  fidly 
discttsaed  in  a  later  article. 

2.  Stajtidnry  to  intracranial  rfiwwa  ttt  infant.^. — The  Infantile  t_'erebral 
Falsie«,  pre-natal,  nat«I,  or  post-natal,  according  to  time  of  origin,  and 
paraplegic,  hemiplegic,  diplcgic,  or  moiioplegic,  according  to  the  pjvrts 
iDTolved,  constitute  an  interesting  and  imptHtant  group  of  spastic  con- 
ditions.    They  are  described  hereafter  under  thoir  respective  heads. 
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IV.  Functional  or  Htsterh-al  RrAsric  Paralysis 


though  this  subject  has  already  been  incidentally  discussed  when  deal- 
ith  th*'  ditlproniial  diagnoMs  of  primarj'  spafitic  paralysis  fi  om  hysteria 
(p.  140),  it  may  be  well  hero  to  state  its  essential  features  in  connected 
fiimi.  IJke  other  manifestations  of  hysteria  it  is  much  more  common  in 
thfi  female  sex,  bnt  otcii.sir>nnlly  occurs  in  tho  male  and  tht-n  often  in  a 
%*ery  exaggerated  form.      I  have  met  with  at  least  four  clinical  varieties. 

The  first  mriffu  is  unmistakable  by  any  one  accustomed  to  Btndy  nervous 
cases.  The  patient  has  a  history  of  other  hysttirieal  manifestsUions,  is  of 
an  ago  at  which  hysteria  is  common,  and  the  spastic  symptoms  set  in 
suddenly  and  in  connection  with  emotional  disturbance. 

The  second  rarMff  is  leas  distinct.  In  many  respects  tho  features 
are  like  those  of  the  first  form,  but  tho  developrnt-nt  is  instdiuna  and  the 
symptomB  persistent.  Still,  in  such  cases,  in  the  ]oijg  mn  spasticity  may 
pass  away  and  the  limba  recover  their  full  rignur. 

A  tfiini  farirtfi  is  one  alike  diRicult  and  distressing.  I  have  not  seen 
a  necropsy  of  such  a  case,  but  ici  at  least  one  iusUuicc  I  Imvo  knovm 
a  pstient  who  had,  as  I  at  fust  hoped,  merely  hysterical  spastic  conditions, 


pftRS  in  the  end  into  what  I  was  compelled  to  regiird  as  tnio  spastic 

puraple^a. 

Tlie  Jnurik  tariff;/  ia  one  whicrh  I  have  €>cca«ionany  met  with  in 
people  Riihmittefi  to  me  for  examination  in  connection  ■n-ith  raiUvay 
injuries.  The  history  generally  is  that  tboy  had  l*cen  perfectly  wdl 
before  tho  acciJenl,  that  tlie  accident  resulted  in  shock  to  the  system, 
and  that  after  the  accident  the  power  of  the  limbs  was  more  or  leas 
dinniii«hed,  In  adiliiion  aro  observed  spaAtic  phenomena,  and  often 
increase  of  the  knee-jerk  ;  sometimes  ankle  clonus.  The  question  comes  to 
be  whether  the  patient  has  a  progressive  lateral  sclerosis,  or  a  tntntiiatic 
neurasthenia  of  a  spinal  form,  or  whether  he  is  malingering.  Malingering 
ia  generally  easily  detected  by  one  who  ia  accnstomed  to  examine  norvoiia 
oases.  But  we  have  ofuii  to  remain  in  doubt  as  to  a  dinguosis  between 
lateral  sclerosis  and  this  form  of  traumatic  neurostlicnia ;  even  the 
latter  constitutes  a  formidable  disease,  and  therefore,  if  clearly  traceable 
to  an  accident,  imdoubtedly  entitles  the  patient  to  compenfiation. 

Apart  from  medicolegal  ca*ea,  we  are  somotimcs  called  upon  to 
decide  very  delicate  and  difficult  questions.  For  example,  I  had  once, 
with  the  late  Dr,  Stnithers  of  Leith,  t.o  decide  whether  a  yoimg  lady, 
whoso  nian-iago  day  wag  approaching,  should  be  allowed  to  marry  or  not, 
considering  tlr.it  si«islic  phenomena  hiuj  appeared  in  lioth  logs.  From  our 
ctamination  we  coticliuled  that  it  was  purely  hysterical,  and  we  advised 
that  the  marriage  Rhoiild  go  on.      Happily  speedy  recovery  took  place. 

There  are  certain  features  of  hj'sterical  spasticity  which  seem  to  me 
to  be  of  much  importance  in  relation  to  diLignosIs. 

(rt)  Contracture,  and  that  of  a  peculiar  form,  sometimea  arises  at  an 
early  stage  of  the  disease,  when  in  an  organic  case  it  certainly  would  not 
have  appciired. 

(b)  The  gait  shows  peculiarities  like  those  met  within  other  hysterical 
palsies.  Inatea<I  of  the  toe-scraping  of  ordinary  spastic  disease,  the  whole 
foot  is  shoved  forwards  in  walking,  and  the  patient,  instead  of  endeavour- 
ing to  corapensnte  for  the  deficiency  as  one  suflering  from  organic  disease 
learns  to  do,  seems  to  make  the  most  of  the  symptom. 

(c)  The  knee-jerk  is  often  exaggentted,  but  it  is  apt  to  1>e  attendeil 
by  spasm  of  the  spine  as  well  as  of  the  limb,  the  jmtient  sometimes 
complaining  of  the  tap  on  the  patelk  as  hurting  the  back, 

(d)  Ankle  clonus  ia  rare,  indeed  very  rare  iji  funetiomil  caaee,  and  I 
have  never  known  knee  clonus  to  be  present.  The  pseudo-clonus  presents 
characteristic  features  which  have  been  alrcidy  described. 

The  prognosis  in  hysterical  paraplegia  is,  of  rnnrae,  much  more  favour- 
able than  in  the  other  varieties^  and  recovery  may  he  sudiien  or  gradual. 
The  worst  cases  are  those  whifh  go  on  to  contracture  ;  and  Dr.  Weir 
Mitchell  hjis  found  that  the  most  hopeless  are  those  in  which  one  limb  after 
another  is  attacked,  until  nearly  all  the  voluntary  muscles  of  tbu  limbs  as 
well  as  those  of  the  tnuik  may  Iiecomu  involved.  Isolated  contractures  of 
single  groups  of  muscles  as  of  single  limbs  have  a  nujre  favoundile  progntwis. 

Trtatmeni, — Functional  spastic  diseases  are  mainly  benefited  by  moral 
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nuuiageroent,  and  by  suggestion  and  inolaiinn,  'nnth  mnssagc  and  fcorling — 
the  general  lino  of  irealment  wiih  whicli  tlie  names  of  Prs.  Wcir  Mitchell 
and  PtayfAir  aro  associated, — luclliods  which  are  fully  cxplaint-d  in  uthor 
parts  of  this  work  (vol.  i.  p.  373).  When  a  p:itient  is  to  henctit  from 
sni-h  treatment  the  amelioration  is  genenilly  npeedily  setm.  The  longer 
tho  svtuptiinis  persist  after  the  treatment  has  been  commenced,  the  less 
favouinUe  is  the  p.x,«nosis,  ^_  Grain«kr  Stkwakt. 
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FRIEDREICH'S'  ATAXIA 

(lIKREDITART  ATAXIA) 

In  ISCl  Professor  Friedreich,  of  Heidelberg,  dc«crn)cd  a  disease  of  the 

apirial  conl  whiph  he  deaiynnted  ns  a  chronic  dt'gt^ncratjve  atrophy  of 
thi:  posieiior  cnlnniiiK,  and  tlin  phiof  rliuiral  featitres  of  which  were  in- 
forjrdiiiaiioii,  tirat  of  ilie  Inwer  and  nfic-nvjinls  of  the  upper  itml's;  ulti- 
mately involving  the  orgiiiis  of  spouch,  l<ut  luiatteiulcd  by  piuiilysis  of 
tilt)  sphincters,  or  hy  any  suiisory  or  trophic  changes.  The  earliest  pul> 
lishod  piipera  hy  Friodreich  are  in  I'irrkme's  Archip,  Since  that  time 
numeroii-s  wtse.s  of  this  kind  havB  heen  despHhed  hy  various  observers, 
and  li  co[ibideral>]e  immbiir  of  statisiics  have  been  eompilecL 

Deflnition. — A  ]-nrc  discHse  uf  ihu  spinal  cord. 

Consiitiiifj  in  Bclerosis  with  m!irki_-d  overgnin-tb  of  neuroglia  and 
deRtructiori  of  nerve  elements  in  the  whole  of  the  postero-internat,  much 
of  the  postero-externtil,  also  of  the  crossed  pyramidal  and  direct  cerebellar 
tncts,  Clarke'fl  vosiculir  colunins,  and  uKiuilly  the  tract  of  tiowersi,  also 
in  some  cjises  apparently  in  atrophy  of  the  ccreliellum.  CharfnUrUfd 
by  iho  occurrence  of  the  disoii*e  in  seveial  members  of  the  same 
family  ;  beginning  in  childhootl,  mostly  about  seven  or  eight  yeai-s  of 
age,  very  seldom  after  sixteen  ;  with  occasional  giddiness  and  nysLigmua, 
but  without  the  other  eye  sjTiiptoms  or  the  other  sensory  changes 
60  often  mot  with  tn  locomotor  ataxia ;  with  ataxy  of  logs  and  a 
peculiar  gtut  intermediate  between  the  purely  ataxic  and  the  cerebellar, 
and  with  leu*  difference  on  closing  the  oyea  than  in  ordinary  Libcs.  It 
spreads  grathmlly,  and  sooner  or  later  atfects  the  amis  and  sometimes  the 
nock;  it  is  asso<;i:Ltud  with  museulftr  weakness,  sometime*  with  con- 
tracture ami  atrophy  ;  in  a  number  of  cases  there  is  a  chorea-like  restless- 
ness with  jerking  niovoments.  The  deep  reflexea  are  lost,  bladder 
troubles  are  rare,  and  the  various  crises  are  quite  excepliomil.  Scoliosis 
and  characteristic  deformities  of  the  extremities  are  not  itifreijucnt. 
Intelligence  is  nrmlTectcd,  but  artieulaliun  is  disturbed,  becoming  slow 
and  difficult,  especially  in  pronouncing  certain  sylUbles.  t'riiisfd  htf 
some  hereditary  Influenco;  very  rarely  only  one  nidividmU  in  a  family 
affected,  but  direct  transmi^ion  not-  common.  Consanguinity  of  parents 
and  nuui-o|jathic  family  history  appear  to  exiht  in  a  considerable  pro- 
portion of  cjises.  The  sexes  are  affected  about  equally,  !i'e:niUitig 
in.  gradual  advance  tmtil  the  patient  is  nnablfi  to  be  out  of  bed,  and 
uUimatt'ly  tfrmiiinting  fiiUdly  by  intercurrent  disease. 

Morbid  anatomy. — Ajuirt  fram  deformities  and  other  results  of  the 
process,  the  essential  change  consists  in  an  extensive  and  peculiar  sclerosis 
of  the  spinal  cord.  It  involves,  as  in  t«bes  dorsalis,  the  posterior 
columns — the  posterior  ncrvc-ivots  and  ganglia  being,  however,  less 
markedly  affected  ;    batt   in    addition   the   lateral  columns  are  usually 


sclerosoit  In  some  cnscs  also  tho  process  affects  the  cells  of  Clarke'a 
vesicular  columns  and  tbe  tihres  of  ilio  (Hrect  cerL-MIur  tmcta.  The 
procfss  fiirtliiT  dilfoni  fniin  that  of  talicn,  in  tliat  T^CAsjnjer's  inii^tR,  which 
in  tJiWa  are  alvr;iys  ■ni.irkcdly  wlerasfd,  in  this  disease  iiauiilly  escape. 
iVierine  and  Letullf.  in  a  recprrt  elulmrate  pitpcr,  point  out  that  the 
sclerosis  in  Frit-Ureicii'fi  ntaxia  is  nut  (in  the  |H)!>teriur  columns  ut  any 
nUo)  the  ordinary  vucular  sclcrosia,  htit  is  essentially  a  puro  neuroglial 
sclorosiii  of  devclopnicnul  origin.  It  appears  also  that  in  some  cases 
atrophy  of  the  cerolielluni  occur*. 

Clinical  history. — The  <liH<;rtSK  is  esscntinUy  one  (if  early  life  ;  the 
period  at  \vliich  the  first  eyniptoms  have  l)een  rucognifted  varving  from 
the  BPToml  to  the  twonty-fourtli  y«tr,  and  the  vast  majority  of  ciwea 
licginning  hetween  the  sixth  and  the  iiftoonth  year.  In  most  cases  the 
disease  stiacka  several  incnilwrs  of  the  sjinie  fiunily,  apparently  affecting 
both  wxes  e^piHJly  ;  isolated  cases,  although  rare,  4io  hoii'evcr  occjisionally 
occur.  A  general  neurt>pathic  family  history  is  freqnontly  to  bo  nmcio 
out,  insanity  or  other  nervous  disejiso  l»ein^  common  among  the  patient's 
reUtivea,  Conmnguinity  of  parents  has  also  been  traced  in  a  certain 
proportion  of  cases.  Hereditary  syphilis  does  not  appear  to  play  any 
ptirt  in  the  causation  of  the  <lisca.so. 

Tlio  earliest  ami  most  marked  gymptom  ia  ataxy  of  the  legs,  bnt  the 
disorder  8o<tn  extend*  to  the  upper  limbs  an  wnll.  Slight  ntistcadineKS 
appe:ir«  on  fltanJing  and  w;dking,  and  this  gravUmlly  incrmises  until  the 
gait  becomes  st-i^gcnng,  like  that  of  a  dninkcn  man.  The  patient  reels 
ttlong  on  a  broad  base  ;  but  neither  does  he  lift  the  feet  so  high  nor  stamp 
vith  the  heels  so  charactrriAtically  a«  in  tabes  dorsalis.  Closure  of  the 
eyes  produces  little  or  no  ditl'erence  in  the  gait. 

When  the  arms  become  invnlved  the  piitienthas  difficulty  in  oxecntiitg 
delicate  voluntary  niovenients,  sueh  as  buttoning  his  clothes  or  gr.isping 
snuill  objects.  In  many  cases  on  attenipiing  to  ]vick  up  a  small  article 
the  action  is,  as  it  were,  overdone— the  hand  swoops  down  in  a  sudden, 
chtw-tike  manner,  the  fingers  being  widely  sprejul  out  and  extended  just 
brfortj  the  grasp  is  m:ule.  The  muscles  of  the  li-ick  and  head  arc  also 
fnsjuently  affected.  Irregular  swaying  movements  of  the  limbs,  the  trunk, 
and  the  head  are  common  ;  they  arc  not  active  muvemenls,  but,  as  in 
ordinary  chorea,  occur  when  the  [witicnt  id  at  rest. 

Arliculution  almost  al^'ays  iHicomes  impaired.  In  definite  cases  it  is 
thick  and  monotonous,  as  H  the  patient  had  uti  unmanageable  foreign 
body  in  his  mouth.  Jerky  movements  sometimes  occur  in  the  tongue; 
ami  my  friend  and  assistant,  Dr.  i'urvc*  Stewart,  informs  me  that  in  one 
case  he  met  with  abductor  pundysis  of  the  larynx  with  the  characteristic 
stridor  and  dyspnrea.  The  exprofision  of  the  face  is  t.ften  vacarit,  but 
usually  not  until  the  disease  is  well  advanced.  Intelligence  is,  as  a  rule, 
unaUected.  Nystitgmus  is  a  very  common  though  not  a  constant 
■ymptom ;  it  is  rarely  present  when  the  eyes  are  in  the  position  of 
rest,  but  Ijecomes  more  distinct  the  more  the  patient  turns  his  eyoA  to 
the  side.     The  pupil  reactions  are  normal,  and  there  is  no  optic  atrophy. 


The  organic  reflexes  are  normal.  The  akin  reflexes  arc  iimialty  pro- 
ser\'ed,  nnd  the  Bo-callerl  deep  r«flexea  are  iiivarialily  alweiit  from  the 
outset.  In  some  case*  it  has  boon  observed  that  the  knwjerks  were 
absent  in  nun-»taxic  and  iippurctitly  otherwise  healthy  brothers  nnd 
aiatt^r-a  o£  patients  sufTu'ring  from  this  diseiise. 

Sentiory  sympui'nis  are  of  very  rare  ocfurrence.  Only  in  a  few  cnaes 
and  in  the  latest  Gtagea  of  the  disease  has  tJWtile  luitesthejiia  been  described. 
Lightning  piiinit  and  *' crises,"  like  those  of  tabes  doraulis,  never  occur. 
Muscular  sense  is  usually  uninijHiired.  Sumetiines  there  is  undue 
aonsitivencsa  to  jiain  in  tha  solos  of  the  feet  and  elsewhere.  There  am  no 
ti-ophic  cluuiges  iti  thy  bones,  jointji,  orcntareoiis  stniptnrr'.i.  The  muscles 
do  waste  iti  the  later  stages  of  the  diseuise,  but  rather  rom  disuse  than 
otherwise.  The  pceidiar  deftuniity  of  the  spinal  column  and  of  the 
feet  and  hands,  to  be  described  presently,  are  pmbahly  due,  in  part 
at  leiwjt,  to  nunflcular  weakncas  and  ta  the  contracture  ivhich  afterwards 
Bets  in. 

Latcml  curvature  of  the  8]jino  (scoliosis)  is  common,  and  is  proWhIy  due, 
ill  its  earlier  stages,  to  weakness  of  the  spinal  muscles.  Iti  some  cjises 
an  iirilen:fp<jstcrior  curvature  (kypho-scoliosiis)  has  also  Ixion  superadded. 

The  peculiar  deformity  of  the  futtt  known  as  "  pes  cavns  "  is  one  of 
the  most  characteristic  features  of  the  malady.  The  foot  apjioarH  stumpy 
and  shortened  from  before  liaekwarrls,  and  the  arch  is  exaggcratwi.  Along 
with  this  the  toes  aro  usiirdly  nvor  extended  at  the  metiktarso-phalatigeal, 
and  llexed  at  the  interplialuiijitejd  joints,  so  that  the  exteneor  H;n<loris  of  the 
toes,  e-'*pecially  of  the  gn^at  toe,  are  nnu.siially  prominent.  A  »;iinilar 
deformity  of  the  hand  may  sometimes  be  observed,  anil  m:iy  lie  named  the 
"  manuB  cava."  Here  also  there  is  the  same  over-extension  of  the  inotar 
carpu- phalangeal,  with  a  degree  of  Rexure  of  the  i liter] >halHn>;cal  juitit^  most 
marked  in  the  thumb,  and  pro<lucing  a  tendency  to  the  elawdikc  hand. 

The  progress  of  the  disease  is  invariably  io  the  direciion  of  more  or 
less  mpid  ailvancu  of  all  the  symptoms;  but  its  actiml  duration  varies 
cxcecilingly,  since  it  has  no  tendency  in  itself  to  a  frital  issut;,  unless  it 
be  indirectly  from  general  mal-nutrition.  Death  is  usually  due  to  some 
intfreuiTCiit  alFeetion  uiiconnectecl  with  the  primary  disease. 

Etiology.- — The  causes,  so  far  as  they  are  known  to  us,  have  already 
l>ccn  rcferreil  to  in  describing  the  course  of  the  malady.  They  lie  in 
some  hereilitary  inrinence  as  yet  undiscovered,  in  consanguine  inuiTiuges, 
and  a  nouropathii;  family  constitution. 

DIag'nosis. — In  the  majority  of  ca-ies  tho  dia^osis  preaents  no 
difficidty  to  ail  obwrver  who  is  familiar  with  tho  characteristics  of  the 
disease.  The  family  distribution  of  the  malady,  the  early  age  of  onset, 
tho  nystagmus  and  other  symptoms  snfiico  in  lutMtt  cases  to  mark  it  oflf 
from  ordinary  tabes  dorssiUs.  Ilitliculty  is  more  apt  to  occur  in  sponidic 
cases,  and  in  cases  occumng  in  adult  life;  but  these  are  rare,  and  with 
careful  attention  to  the  signs  and  sympt-oms  should  he  readily  recognised, 

(i.)  From  fniiirtfuy  Ta/fs  ihrmlU  or  J/xvniator.Htjxia. — Friedreich's  ataxia 
reaembles  ordinary  tabea  in  the  existence  of  atuxy  and  in  the  absence  of 


leo-jerk* ;  hut  it  i«  clearly  marked  oif  from  it  hy  the  alweiice  of  certain 

ptoms  of  tabes  and  bj  the  pi-esenc6  of  certain  othern  which  never  occur 
in  this  disease.  On  the  one  hnrid,  the  absence  of  the  Argyll-Kobertson 
pupil,  of  optic  atrophy,  of  the  various  talietic  crises,  of  ti-opbic  changes  in 
jnint«  or  *ltin,  of  iiffectimi  of  the  sphinctera  or  tvproihiclive  nppanitun,  nf 
lightning  pains,  and  of  impairment  either  of  the  cutaneous  or  muscular 
setue,  together  with,  on  the  other  tiuiul,  tho  presence  of  ny«ta)j;mus.  uf  the 
charactoriatic  articulation,  of  spinal  curvature,  and  of  the  peculiar  dafoi-mity 
of  the  feet  ami  hands,  usually  serve  remlily  to  (lifferentiat*  the  two 
diwAses.  Moreover,  the  variety  of  ataxy  of  the  legs  is  somewhat 
ilitfervnt  in  the  two  diseases,  as  has  aln>aily  been  explained  {p.  153),  and 
the  arms  are  earlier  aflected  than  in  urdinar}-  tabc-s.  Again,  tlie  age  of 
the  patient  and  the  family  distribution  of  the  disease  are  often  of  material 
aasistanc^  in  the  diagnosis. 

(iL)  From  f.creMlarnUixia. — There  is  another  kind  of  hereditary  ataxia 
which  somewhat  rcsemldes  Fiifdrcicli's  aluxy.  but  dilFers  fnnn  it  in  iH^ing 
ilH|>endent  upon  atrophic  changes  in  the  cerebellum.  Thi-s  variety 
lutially  jJtarts  after  the  ago  of  yO^thjit  is,  later  than  is  tho  rule  in 
ordinary  Friedreich's  ataxia  ;  the  characteristic  deformity  of  the  feet  and 
band«  doea  not  occur,  nor  is  there  any  scoliositt.  Tlie  gait  is  more  '*  cere- 
boUar  "  in  character  ;  it  is  rather  reeling  than  aUxic.  The  legs  ultimately 
bcmrae  spastic,  and,  most  important  of  nil,  the  knee  jcrlis  arc  not  lost. 

(iii,)  From  in^n'nr  scleiosu.  —  The  presence  of  incoordination,  the 
irapaire*!  arliculalioii.  and  the  nystagnius  produce  some  resemblance  to 
the  symptoms  of  multi}>lc  gclcrosis ;  but  the  articuhitidn  in  I''rierlrcich'» 
ataxia  is  thick,  not  KvUabic  as  in  multiple  sctcrosrs  ;  wliilst  in  the  latter 
we  find  exaggeration  of  the  knnc-jerka,  ankle  clonus,  optic  atrophy,  and 
chai'ut^teristic  action  tremnra  ;  ami  again  the  characterijitie  p<'«  cavus  of 
Friedreich's  ataxia  never  occurs  in  insular  sclerosis. 

(iv.)  From  fhorm. — It  is  only  those  c-ises  of  Friedi-oichV  ataxia  which 
present  jerking  choreiform  movements  that  are  likely  to  cause  any 
difticnlty  ;  and  oven  in  them  the  alisence  of  knee-jerks,  the  nystagmus, 
the  characteristic  articulation,  the  foot  defonnity,  and  other  symptoms 
mark  the  mahuly  off  with  great  clcarnosa. 

Prognosis, — The  pnjgnosis,  as  we  have  already  seen,  is  invariably 
unfavourable.  I)e.ith  ofrura,  however,  nnt  from  the  disease  it«elf,  but 
from  intercurrent  maladies  nttfwking  the  enfeebled  p^itient. 

Treatment. — In  this,  as  in  other  hereditary  ncuropithica  and 
myo[>alhie«(,  treatment  avails  but  little  ;  ft  can  only  lie  synipLotnutic  tn 
tu  aims,  and  carried  out  with  the  hope  of  cheering  the  pjitient  and 
retarding  the  progress  of  the  malady.  Massage  and  electrisation  should 
be  trie*!.  The  {mtient  must  not  on  any  accimnt  make  much  exertion, 
hut  he  should  be  «ncoi3niged  t«  use  whatever  powers  he  lias  wiihnut 
fatiguing  himself,  and  to  go  about  as  long  as  possible ;  for  so  soon  as  he 
lakes  to  bod  his  cnfeeblcracnt  will  steadily  increase,  and  the  progress  of 
his  malady  will  be  accelerated. 

T.  Grainoek  Stewart. 
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Deflnltlon. — A  chronic  herodttury  disei».ie  of  the  nen'ovis  system,  wn- 
fittifj  iu  ntrophy  of  the  ccrchclluni  without  sclerosis;  charadtTisfd 
hy  an  insidiuua  onset  ami  .-i  gnit]ii;il  fttlvHricu  wilh  itUuralion&  of  sciieory 
funRiiotis  in  respect  of  giddiness,  abnormalities  of  vision,  and  soraetinies 
of  htiAriiig,  but  especiiilly  by  motor  disturbance  with  chorea  like  move- 
menu,  im(Ntircd  equilibration,  and  very  marked  unsletdine&s  of  gait, 
comnxxdy  uttcndcl  by  interference  with  the  muvementa  of  the  urma  and 
of  articulation  ami  swalloiving,  aUu  w-ith  exaggeration  of  deep  rettexes 
and  ultimately  upastic  rigidity  of  muficlea,  the  whole  prnceAs  unattended 
by  trophic  changes;  rtiufM  tiy  hereditary  influence;  resuHiit.g  in  death 
by  odvtiiice  of  the  ilittea^^o  or  IiLtcroiuTcnt  iimlndics. 

Morbid  anatomy. — The  cerebellum  jiresents  the  chief  lesion.  It  is 
diuiinifhcd  in  volume,  Imt  nut  sclcroacd,  iho  cliiinge  consisting  in  a 
simple  atrophy  of  the  nerve  clenictita.  It  thus  contni^ta  markedly  uith 
Friedreich'a  (liseaso,  in  which,  with  or  without  cerebellar  Ic-^iona.  exten- 
Bive  degenerative  lesions  of  the  jWHterior  columns,  the  croshcd  pyramidal 
iraclB,  the  direct  cerebellar  tracts,  and  the  column  of  Clarke  arc  found. 


CUnlcal  history. — ^The  onset  of  tliQ  nialudy  uauully  falls  later  than 
that  of  Fried leich'a  iliseiise.  Aa  Friedreich's  is  most  common  before,  thia 
afTct'tiou  uamiUy  occiira  iifter  puberty.  It  is  triia  thjLt  tliiei  rule  is  not 
ahsolute  in  regaitl  to  either,  but  I  think  that  it  is  nearly  so.  Twenty, 
thirty,  or  more  may  bo  Uikan  as  tho  commou  ago  for  tho  commcncemcut 
of  this  form  uf  aluxia. 

The  procesB  sets  in  slowly,  and  it  makes  tardy  prngrefw.  WTien 
fairly  estftlilishoil  the  symptoms  are  very  distinctive.  Sensory  changes, 
although  the  Icsg  important,  are  not  awanting  ;  sometimes  ihoro  may  bo 
pains  in  chu  limbD  ov  other  abnurmal  scnuuilions ;  in  suniu  casus  theru  ii 
gidJineaa.  The  muscuUir  sense  ia  leag  miirkadly  affected  than  in  eome 
other  dideftses.  Komherg'a  symptom  is  often  absent,  though  not  invari- 
ably. Sighi  is  often  diriiiiijshod,  and  muscular  paralysea  and  tiystngmus 
coiistituto  iiiiukcfl  features,  espoc-ially  when  tho  eyes  are  turiietl  to  the 
aide.  The  pujiila,  usually  equal,  sumclimes  show  the  Argyll-Rubertson 
aymptom,  but  in  many  cases  the  power  of  accommodation  is  also  lost. 
Afarginal  ficotnma  is  frequent,  sometimes  vary  pronounced.  Achromo- 
toijsia,  especially  for  green,  has  been  noticed. 

The  :nuiity  of  vision  is  diminished.  The  fundus  ts  often  jmiIb,  with 
diminution  of  the  papillary  vessel  and  atrophy  of  retina  and  choroid. 
Hearing  has  been  found  deficient. 

The  motor  functions  arc,  however,  those  which  chiefly  deserve 
attention. 

The  organic  retlexeeare  usmdiy  little  changed,  but  a  tendency  to  choke 
in  Bwalluwing  li.is  been  nuliced.  The  supcrliciul  retlcxcs  vary,  but  the 
deep  retlexes  are  always  exaggerated.  Vuluntary  motion  ia  much 
atTected.  The  ^Mitient  cannot  stand  steadily,  for  he  hii8  a  couBtant 
tendency  to  chorea  like  raovements.  His  gait  is  hesitating  and  stumbling, 
and  while  iho  legs  arc  chiefly  affected  the  arms  aitd  hiinds  do  not  escape. 
Artieulaticjti  is  interfered  with  in  consequence  of  uncontrullable  aiiaocialed 
muaeular  action.  The  eondition  gradually  becomes  more  pronounced, 
and  after  a  pei  iod  of  years  a  fatal  result  ensues. 

Hpuftticity  of  the  limbs  becomes  pronounced  as  the  disease  advance», 
but  there  is  little  tendency  to  scoliosis  or  to  thu  deformities  of  feet  and 
hands  ao  often  met  with  in  Friedreich's  diaeaae. 

Etiology. — The  great  point  is  tho  hereditary  transmission  of  the 
disease.  Dr.  Sanger  Brown,  of  Chicago,  tr»ced  the  malady  through  at 
leut  four  generations,  and  found  timt  it  usually  attacked  several  mcniburs 
of  each  generation.  Tie  found  no  preference  of  one  sex  rather  than  the 
other,  but  that  it  doscendod  through  females  four  times  as  often  as  it 
did  through  males.  Atavism  he  found  to  be  rare.  He  thought  that  in 
some  instanreff  n  fall  or  injury  hud  determined  the  onact. 

Diagnosis. — (i.)  From  Friedreich's  ataxia.  The  points  which  dis- 
tinguish thiH  rliscaso  from  the  more  common  Friedreich's  ataxia  aie  that 
it  usually  sets  in  later  in  life  (above  the  ago  of  20),  that  the  gait  is 
more  reeling  or  corelicllar  in  character,  that  the  knee-jerks  arc  not  lost^ 
that  the  legs  ultimately  become  simstic,  but  do  not  fall  into  the  character- 
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istic  duformitius  ;  iioithor  is  there  any  scoliosis.  AratomkaUy  it  diflbra 
also  ia  r©sp«i!t  of  the  lesions  in  tbo  central  nervous  system. 

(ii.)  From  cerehellar  tumour.  The  diagiioiiis  must  turn  uiiii-fly  upon 
the  family  hUtory  of  tho  jmiiont,  and  to  boiuo  extent  upon  the  mode  of 
onset  of  the  disease  ;  Bu«h  syraptonis  »«  have  heeii  de^icribed  above  as 
occurring  in  u  mombor  of  a  family  previously  att'ecte*!,  ami  coming  on  in 
an  eitromely  gradual  way,  is  alniont  certainly  to  be  referred  to  this 
category.  The  absence  of  the  signs  proper  to  inlrueranial  tumour,  the 
peculiar  exaggerations  of  tho  deep  reflexes  and  the  condition  of  ihe 
pupiU,  the  aiwech,  and  the  tumuUtiousnc^jt  of  the  movements  are  also 
highly  characteristic 

Prognosis.— From  the  nature  of  the  disvane  the  prognosis  ia  hopeless. 

Treatment  can  only  be  palliative,  and  directed  towards  the  relief  of 
symptoms  and  tho  maintenance  of  tho  general  health. 

T.  Gkainckr  Stkwart. 
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SYRIN'COMYKLIA 

SynoNVH. — Qiiosia  syinaiU, 


History. — Sjiingomyelia  {tnpiy^,  tube,  hollow  ;  fivtXoi,  man-ow)  is  a 
disiuuiti  of  the  spiiud  cord  chameiorisifHi  by  tho  prodnt'tion  of  a  cavity 
within  the  coid  uf  varying  length.  The  nanio  wiw  given  by  Ollivier  in 
1824  ;  but  the  condition  was  tirst  described  by  Ktienne  ilk  I")4(j,  and  is 
montiuncd  by  numerous  writers  on  anatomy  fi'om  tiiat  time  onward. 
Portal  (1804)  waa  prolKdily  the  first  to  a-seribe  a  f<niu  of  spinal  jKiralysis 
Ui  this  lesion,  on  th.i  basis  of  four  wtseg  which  he  obsi;rvcd.  Kmni  his 
lime,  however,  until  I860  the  conrJiti'ni,  though  occisionally  noted  by 
potbologidt^,  excited  no  interiist.  Then  with  the  begiiining  of  paiholo- 
gical  etudy  of  the  nervous  syst'Cm  various  hypothein'j*  wftre  proposed  to 
explain  the  existence  of  cavities  within  the  oord,  and  Lotkhart  Clarke, 
Vulpian,  Uallopeau,  Charcot  and  Jotfroy,  Leydcii,  Schultze  (27),  and 
Kahler  (12)  ma<!c  impor-tant  contributions  to  the  subject.  Ill  tbo  mono- 
graphs of  Roth,  Wichinann,  and  Anna  Hiumler  {IHSU),  over  100  cases 
witii  Autopeios  were  collected  and  analysed.     The  study  of  thenc  cases 


from  sx  p.ithologic;il  et.inrlpoint  was  soon  followed  l>y  their  nnalysis  from 
ihc  cliiiioiil;  nnd  in  IHH"  Schultzo  (28)  urul  Iv-hlur  (13)  cslablislied 
the  possibilil?  of  diii^nusing  tins  condition  during  life.  Thtir  Blate- 
nieiita  have  been  contirjno<i  by  clinical  olwervci-s  all  over  iho  M*orld,  In 
a  monoj^mph  by  Scblpfiinger  ('i-"))  !}'2G  references  tn  piihlished  cases  or 
liisciissiona  of  the  subject  ai-o  given ;  luid  Diniitnjfl"  has  added  to  this 
Htemtiiru  in  a  rucont  article  in  iho  Arrhiv fitr  Pst^kintne, 

Symptoms. — The  di.'ijirmais  of  syringomyelia  rests  upon  the  presonco  of 
three  ehuracceriatic  syinpioms  which,  in  the  in.-ijnrity  uf  cases,  arc  present 
together.  The  exi3tcnue  of  one  uf  these  symptoms  alone  shoiild  excito  sus- 
picion of  the  jios-sibility  of  the  diswise  being  present ;  the  presence  of  any 
two  of  them  m;ike  tha  tliagnonis  very  probable,  Theso  symptoms  are — 
(i.)  a  toss  of  the  Kensations  of  [tain  and  tempemturo  in  any  part  of  the 
body,  tactile  sense  being  |)reserv'od  in  the  analgesic  area;  (ii.)  trophic 
disturbances  in  tlio  skin,  muscles,  bones,  ur  joints ;  (iii.)  prugrcssivc 
muscular  atrcjphy  attended  by  [uir-jilysis. 

In  additiun  to  thcjie.  symptoms  may  appear  (n)  a  spastic  paraplegia, 
or  (/')  flisturlnince  of  tactile  setise  with  [wiin,  or  (c)  the  geiieml  symptoms 
of  transverse  myelitis  in  case  the  disease  invade  respectively  the  (u) 
lateral,  or  (/i)  posterior  columns  of  the  con],  or  (y)  its  entire  area.  Such 
an  extension  is  not  uncommon,  and  hence  these  symptoms  nnist  Iw  con- 
sidered as  a  freijucnt  coni|>]icatiuu. 

The  distribution  of  the  characteristic  symptoms  of  the  disease  will 
depend  entirely  upon  the  extent  of  the  lesion  In  the  cord.  As  this 
lesion  usually  begins  in  the  cervical  segtuents  the  syttipioms  almost 
always  api)car  in  the  bands.  If  the  leaifin  be  limited  to  one  or  two 
aegmcnts  of  the  cord  the  symptoms  will  be  very  limited ;  but  if  it 
extend  throughout  the  entire  length  of  the  cord,  and  np\v.irfl  through 
the  me<lid!a  unil  pons  to  the  cru%  the  symptoms  will  bo  widespread  and 
will  involve  the  cranial  nei-vcs.  The  cotirwe  of  the  discasre  is  a  very 
chronie  one,  the  symptoms  coming  on  slowly  at  any  age,  and  often 
reaching  a  certain  point  and  remaining  sljuioniiry  for  ywirs^the  life  of 
the  imlicul  being  ended,  as  a  i-ule,  by  some  inteR-uri*ent  disease;  though 
occasionally  sudden  death  is  caused  by  the  rnj>ture  t>f  tlio  cavity. 

(i.)  The  disturbance  of  senaati<m,  called  by  Charcot  fiii(xociiili>d  anax- 
Ihfsia,  is  the  chief  characteristio  of  the  disease.  It  is  a  symptom  which 
is  fre(|UL'ntly  unknown  to  the  patient  until  it  is  demonstrated  by  the 
physician  ;  although  occa.sioualIy  among  the  working  classes,  who  are 
more  expttsed  to  injuries,  the  |iatient  may  have  noticed  that  snch  injuries, 
especially  bums,  were  not  attended  by  pain.  It  is  found  upon  examina- 
lion  of  these  persons  that  pricking,  or  cutting,  or  burning,  or  freezing  of 
the  affected  area  is  not  attended  by  sensations  nf  pain,  or  of  heat  or  cold  ; 
though  the  sense  of  touch  is  prescn-e*!.  The  sense  of  heat  may  be  im- 
paired! when  that  of  cold  remains,  or  conversely.  The  sense  of  pain  is  a 
great  prot-ection  to  the  boily,  giving  warning  of  injury,  and  assuring  care 
and  rest  of  the  part ;  hence  its  abscuee  exposes  these  paticiiTs  to  the 
risks  of  serious  affections  of  the  skin  and  joints,  the  consecpiences  of 
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iKt  of  smaH  pathological  processes  at  their  start.  The  8en»e  of  touch 
u  nut  oflcn  alfecle*)  at  all ;  altbough  in  cases  whcro  the  caviiy  progrossvs 
p-IP  a  consulermhle  size,  an(]  invai]<>«  ihe  {Ktstcnnr  cohimns  of  the  corf],  it 
'  Vftj  become  somtjwhut  blunted.  l*be  muscular  sense  appe^ra  to  ho  pre* 
aerrcd,  excepting;  in  this  last  claims  of  cases,  from  thcsu  phciiumciia 
of  (Jiaeociatod  aiiiesthcaia  the  conclusion  baa  been  reucheil  that  the  paths 
of  aeiuationa  of  pain  and  temperature  diffor  in  their  position  from 
those  of  tJiciiU  sense,  and  that  they  p<i^  into  the  central  portion  of  the 
gruy  nitttur  of  the  spinal  coi-d  soon  after  thoir  eulmiicc.     It  is  ccrluiu 
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that  their  entire  course  frum  bcluw  upward  in  not  in  the  gray  matter, 
otherwise  a  limite«l  lesion  of  this  portion  in  the  cervical  segmentg  would 
produce  a  disturlianco  of  tboAO  senses  in  the  entire  body  below  the  lesion  ; 
but  il  appears  that  these  sensations,  on  their  way  from  the  fiurfaco  of  the 
bodr  to  the  centripetal  white  columns  of  the  cord  (the  antcro-latcral 
aactiiidin^  tract  of  Gi>wcrfi  (I)),  tra\'ei-so  the  f;my  matter  at  the  level  at 
which  they  enter ;  hence  the  distributiun  uf  this  diaturlwince  of  Bciisi- 
bility  corresponds  exactly  tn  the  ]KMition  of  the  liri^ion  in  the  spinal  cord. 
A*  the  exact  area  of  the  skin  relates!  to  the  indivictunl  Re^nentn  of  tho 
card  has  been  detemnncd  (11,  29,  30),  it  is  possible  to  roach  a  dirtgnosis 
of   the   precise   extent   of   the   spinul   lesion   by   dclei'mming    that   of 
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the  analgesia  (lii).  The  accompanying  tiingiam  is  intended  to  show 
this  relation,  so  fur  as  it  la  at  prtsciit  dc-teriuinod  (Fig.  8).  It  will  bo 
seen  that  various  districts  of  the  skin  can  bu  assigned  to  various  Bcgiueuls 
of  the  cord.  The  distribution  of  the  analgesia  in  Byringomyelia  ia  usually 
irregtdar,  rarely  eymmetricai  on  the  two  sides.  Imasmuch  as  the  afl'cc- 
tioii  ia  moro  common  in  tlic  cervical  region  the  condition  of  the  anidgc»ia 
is  more  frequently  found  in  the  hatuU  and  arms ;  and  as  it  is  frequently 
found  that  small  injuries  to  the  fingora  are  not  attended  !jy  pain,  this 
aUnormality  is  the  firet  to  direct  the  patient's  attention  to  the  existence 
of  his  disease.  In  the  early  stages  there  is  merely  a  decided  blunting  of 
thu  ucutiations  of  paiji,  and  an  iiuibility  to  distiiij^ninh  Ix'twuen  slight 
variatiuns  of  temperature;  or  certain  sensiitions  only  are  not  perceived. 
Thns  iV-jerino  records  a  case  in  which  the  thermal  sense  was  lost  for 
all  terapenvtures  abovo  S8*  F.  Tlie  area  of  analgesia  may  not  coincide 
exactly  with  that  of  loss  of  temperature  tM^nae.  Fara-siheiiia  of  tem))cr&- 
ture  or  sharp  pains  rarely  precede  the  loss  of  sensjitinns.  When  the 
disease  is  fully  established  the  ]»atient  cannnt  distintpiish  between  ic« 
cold  and  boiling  water,  and  deep  incision  may  be  made  into  the  flesh 
without  the  slightest  pain. 

(ii.)  Trophu  dixim-^mnrtf.  are  a  very  frequent  symptom  in  syringomyelia. 
In  the  majority  of  the  cases  it  is  ovidont  th:it  the  origin  of  theso  disturb- 
ances is  some  injury,  wound,  or  bum  which  on  account  of  the  loss  of 
pain  sense  had  not  been  observed,  n'hich  had  therefore  been  neglected, 
had  become  infected,  and  h:id  gone  on  to  ulceration  or  suppuration.  In 
some  cases,  however,  it  is  impot^ible  to  ascribe  tiHjphic  disturbances  to 
such  aiusea,  and  Indeed  the  hypothesis  of  the  existence  of  trophic  ceutrcs 
in  the  spinal  cord  presiding  over  the  general  nutrition  and  the  repair 
of  the  borly  receives  its  chief  support  from  the  facts  observed  in  this 
disease.  The  skin  is  the  scat  of  the  chief  trophic  disturbances,  which 
may  be  of  various  kinds.  There  may  be  localised  hyperatmia  or  an:emia 
of  the  skill ;  there  may  be  changes  in  the  perspiration,  tho  part  lining 
abnormally  covered  with  8«'e«t  or  altnormally  dry;  and,  in  addition  to 
the  acute  inCJammjitions  of  the  skin  ah'cady  attributed  to  injuries,  cases  of 
serous  exudation  with  dusquamalion,  gangrene  of  the  skin  and  sulieutan- 
eous  tissue,  bullse  and  peculiar  hj-perlrophiea  and  atrophies  of  the  skin 
have  been  oh8cr\'ed.  Another  trophic  disturbance,  whiih  has  excited 
much  interest,  is  the  appearance  of  painless  whitlows  upon  the  fingers 
and  of  small  abscesses  about  the  extremities.  Morvan  dcttcribeil  a  disease 
occurring  in  a  seaport  among  ftsliermen,  in  which  felons  ajjpeared  iiiion 
the  fingers,  producing  deep  ulcerations  aii<l  even  necrnsis  of  th«  terminal 
phalanges,  and  were  associated  with  other  trophic  distiurbances  of  the  .skin 
and  nails,  and  with  analgesia.  Thin  disMSf-,  which  mu  at  Jird  ruiturtl 
oftfT  Mnrvnn^  is  noir  IkoNglit  to  be  a  varifltf  of  srfnn^omtfflia  ;  for  in  all  the 
cases  examined  after  dejtth  a  cavity  has  been  fnund  In  tho  co[-d.  Tlio 
growth  of  the  nails  is  commorUy  affected.  They  are  hy pert rop hied, 
ridged,  and  occasionally  stained.  They  became  particuUirly  brittle,  and 
irregular  in  their  form. 


Affections  of  the  joints  and  bones  arc  vory  frequently  obserred  in 
tyringomyulia.  In  fjict,  there  is  no  nervous  discrfwe  in  wbich  joint  affec- 
Uoos  occur  so  commoiily  as  complications.  The  shoulder,  clliow,  and 
WTTBt  sjo  the  joints  moat  commnnly  affected  ;  in  ttis  respect  the  disease 
otfers  a  contrast  to  tabes,  in  which  the  joint  affections  mtat  frequently 
occur  in  the  lower  extremities.  'Hie  character  of  the  joint  affections  is, 
huwever,  as  a  rule,  quite  similar  to  that  described  hy  Charcot  as  charactcr- 
utic  of  the  joint  disease  in  locomotor  ataxia — a  large  effusion  within  tlie 
joint  with  great  thickening  of  all  the  tissues,  and  later  an  alisorption  of  the 
bones  with  an  atrophy  of  the  joiut  surfaces.  Schlusiii^cr  has  collected  sixty- 
three  cases  of  joint  affection 
occnrring  in  the  course  of  the 
disease,  and  ho  estimat'cs  that 
this  com  plication  occurs  in 
more  than  l"  p^'r  cent  uf  the 
cases.  Alterations  in  the  inng 
bones  are  observed  in  syrin- 
gomyeJia ;  and  spontaneous 
fracturos,  due  l<5  a  spongy  and 
brittle  c*in'iition  of  the  Ijoiics, 
have  iicen  recoitled  by  a  num- 
ber of  observers.  The  joint 
affections  and  these  fniciures 
proceed  alike  without  |Hiin  to 
the  patient,  and  hence  are 
often  neglecte<]  for  some  time 
after  they  begin. 

In  a  considerable  number 
of  cases  a  marked  curvatui'e 
of  the  spine,  cither  lateral  or 
forwvd,  and  occaaionaJly 
backward,  has  been  observed. 
This  has  been  ascnt>Gd  by 
Home  authors  to  atrophy 
and  weakness  of  the  spinal 
mtuBcles,  and  by  othcrii  to 
actual  changps  in  the  bones. 
Both  conditions  may  ocrur. 
The  spine  is,  as  a  rule,  sensi- 
tive to  pressure;  and  deformity 
M  more  likely  to  occur  in 
the  tipper  p<^rtion  of  the 
dorsal  region  than  elsewhere. 
It  is  never  very  extensive. 
In  a  few  cases  the  condiina- 
tion  of  acroraegaly  with  the  symptoms  of  syringninyclia  has  been  obecrved, 
one   of  these  cases  luiving  been  seen  at  my  clinic  j  but  it  is  by  no  means 
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<;ert»in  that  this  ccmliirwtion  was  more  th-iTi  accidental.  As  the  records 
of  the  disease  have  increjised,  its  intidfnt.tl  jtsaociiition  with  various 
otbor  disctkHes — tiystcrio,  paralysis  ugitaiis — has  been  recorded.  Such 
&saaciatioiis  have  no  [mrticular  aigiiificaiicc. 

(tii.)  .UwKrifar  nirnphy  aUeiuifl  hy  paraitjm  is  present  in  more  than 
half  of  the  cases  of  eyrlngomyclia.  It  usually  begins  as  a  pi-ogrcasivo 
mii.'fcular  atrophy  invading  the  hands,  especially  the  111*31  interosseoua 
musfilo,  then  the  thenar  and  hj'pothenar  eminences,  finally  producing 
claw  hands  {nuiU  fti.  ijiuffe  of  Diichenne),  and  then  advancing  up  the  limb 
to  the  foroarm,  ann^  and  tiLoulder.  Occasionally  the  shoulder  musclea 
are  tlie  first  alfected,  and  then  the  atrophy  la  diHlrlhuted  to  the  deltoid 
and  scapular  mtiacloa,  and  later  invades  the  hiceps  and  supinator  longua. 
The  muscles  of  the  spiiio  are  partieularly  liable  to  be  invjuled  by  the 
atrophy  and  paralysis,  and  us  a  consetiuciicc  cui'vatiu'e  of  the  spine  is  ii 
very  frequent  symptom  in  this  disiyisu.  The  legs  are  less  frequently 
affected  (12  par  cent  of  the  cases),  but  atrophic  paralysis  of  the  thighs  or 
of  the  togs  below  tho  knee,  with  conso'iueiit  contractures,  has  been  seen. 

The  exitct  diatributiou  of  llic  atrophy  and  paralysis  depends  upon  the 
extent  of  the  lesion  in  the  varioug  segment*  of  the  corxl.  In  a  table 
given  on  pages  19>t,  195  (in  the  article  on  "Poliomyelitis  anterior")  the 
relation  Iwtweeii  the  varioua  muscles  of  thu  body  and  the  variouij  segments 
of  the  cord  is  shnwn.  It  is  therefore  evident  that  from  tliR  musclea 
invaded  in  any  instance  we  may  infer  the  extent  of  the  lesion.  The 
atrophic  paralysis  of  Uio  mnsclu's  is  fref|Uontly  attended  by  fibrillary 
contractions  and  tremors,  and  by  a  gradual  diminution  in  the  mechanical 
and  electrical  contractility  of  the  muHcle.  It  is  not  until  the  la«t  stage 
of  the  disease,  when  the  muscle  is  extremely  atrophied,  that  it  presenta 
the  reaction  of  degcncratiun. 

(iv.)  The  spinal  reflexfs  may  "be  disturbed  in  this  disease.  When  the 
symptoms  arc  located  in  the  arms,  elbow  and  wrist  reflexes  are  absent* 
while  the  patella  rcfiex  is,  as  a  rule,  increased.  If,  however,  the  disease 
invade  the  lumbar  region  of  the  cord  the  patellar  reflex  may  he  lout  on 
the  side  nf  the  lesion. 

In  a  few  casos  in  which  the  Moral  region  of  the  cord  has  been  dis- 
eased a  loss  of  control  of  the  bUidder  and  redum  occxuTcd. 

(v.)  The  spinal  centre  of  the  cervical  sympathetic  nerve  lies  in  the 
first  dorsal  segment  of  the  cord,  and,  as  this  segment  is  most  frequently 
affected,  symptoms  of  /wm/y«'.<  qf  the  symjusthftir.  of  one  or  both  sides  are 
commonly  to  be  detected.  They  are  a  narrowing  of  the  palpebral  fissure, 
a  retraction  of  the  eydbidl,  sluggish  jmpillary  action  with  irnperfect  dilata- 
tion, a  flattening  of  the  side  of  the  face,  and  a  defective  secretion  of  sweat. 

(vi.)  Tha  extension  nf  the  disease  to  the  medulla  may  cause  symptoms 
referable  to  the  implicatTon  nf  thf.  crnniaJ  nenYS.  Atrophy  with  fibril- 
lary tremor  in  the  tongue  and  facial  mu«cle«,  ocTilar  palsioA  with  nystag- 
mus, and  dissociated  ana'sthesia  of  the  face  and  head  have  been  oliscrved. 
In  a  feiw  cases  ixiralysis  of  tliR  vocal  cords,  disturbances  in  the  act  of 
swallowing,  difficulty  of  respiration,  and  irregular  hesirt  action  indicate 
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that  the  vagus  centre  is  aflfected.  These  symptoras  arc  moab  seriona,  aa 
Budilen  death  commonly  ensues  (26). 

The  course  of  the  disease  is  a  chronic  one.  It  advances  slowly  gome- 
times  after  an  injury,  and  the  Fyniptoms  ai-e  well  catjiliiislied,  as  a  rule, 
Wfuro  thf  disease  ia  recognised.  The  puiients  remain  for  months  in  a 
aLiiiunary  condition,  or  the  iMiralyais  slowly  increases  until  they  are  din- 
ablu<I.  The  symjitoms  niuy  finally  extend  to  the  entire  body,  though  this 
ia  rare.  Death  occurs  cither  fi-om  extension  to  the  medulla,  or  from 
cystitis  or  bedsores,  or  from  some  intercurrent  affection ;  in  rare  eases 
sudden  death  has  occurred  unexpectedly  from  a  lupturo  af  the  cord  allow- 
ing an  eecfipe  of  fluid  from  the  cavity. 

The  following  histories  of  cases  of  syringomyelia  under  my  observa- 
vation  at  the  Vandtrbill  clinle  illustrate  the  usual  symptoms  and  course 
of  the  disease : — 


1.  P.  S.,  of  healthy  parentage,  noticed  in  March  lf)96,  when  he  was  sixtMn 
yean  of  age,  that  lie  waa  l>ecnniiii^  weak  and  clniiisy  in  Iiir  Immh,  that  lie  was 
droppiDj*  tilings  uniutenliuu&ily,  iiud  n  iia  lusinjj  slrcai^tli  uliiu  in  liia  orinti.  These 
synij.tfjm*  were  noticed  in  the  left  arm  before  they  were  in  the  rij,'ht  They 
wfrv  nut  attended  by  pain  yr  any  nuticmUe  eensory  dieturbance.  It  waa  noticed 
that  h\H  bands  and  arms  herame  grAduallj  thinner  as  tbt-y  bL-i-ame  weaker,  and 
the  emaciation  soon  extended  tu  hi»  l>n<]y,  etqiecially  about  the  miisiileA  of  the 
che«t  and  back  and  scapuUe.  He  was  not  aware  of  any  Bt:U8ory  disturbance 
until  the  time  of  lits  first  exununatiuti  at  llie  clinic  in  January  IdUT.  He 
had  hod  no  trouMe  iit  lii«  bluddt-r  or  n^ctitin  ;  nor  any  Hyinptciins  in  liis  l^^s 
excepting  a  olight  weariness  on  any  exertion  ;  but  he  had  nniicetl  tliftt  liia 
hack  had  gradually  b«cume  crooked,  the  ri^ht  side  of  hia  body  ai>pt.'aring  to 
halge.  It  waa  evident  from  the  bistoiT  that  all  his  F>ynipt(itt)B  liitd  miide  Mich 
gmdual  pn»yrv«  during  the  past  yt-ar  tJial  llu-y  had  not  aLtruclcd  much  utUm- 
tion  uulil  hifi  inability  coni|)eU«*d  Iiiiu  t«>  i]iiil  wnrfc. 

Kxaniination  in  January  1S!)7  ehowLvl  a  very  marked  condition  of  atrophy, 
with  corresjKfndnif;  poralyKis  in  the  muscles  of  lidth  upper  extreniitiefl,  chesty 
pula',  and  thorax,  oa  shown  in  the  picture  {Vig.  9).     Ho  muscle  was  entirely 

ly»«l,  but  all  the  muuclea  were  extremely  weak  ;  they  pn-sented  fibrillary 

iraetions  on  exposure  to  cold  or  on  ]*rcu«iion,  but  did  not  sliow  any  waction 
of  defreneratioD.  The  atrophy  was  extreme  about  the  muscles  of  the  scapula 
and  in  the  deltoids  and  npper  part  of  the  arms.  Tlie  tiiuhcIcs  ol  the  thorax  and 
back  were  markolly  atrophied,  so  lh«t  a  loido^is  wan  very  evident,  ca«»iii^ 
peculiar  nioituna  of  bnlnnrin^  in  the  art  of  walking.  The  ittrophy  was  aliouc 
eqnal  on  both  sides.  The  biceps  was  lo^s  atrophic  than  the  other  niui>cles  of 
the  upper  arm  ;  the  flexors  and  extensnni  of  wrist  and  lin;ren',  and  thenar  and 
hyi-'wrthtfuar  musclei,  and  interutmei  of  Ihc  haml  were  verj'  iJei;ideJly  utruphic. 
The  biwer  portion  of  the  peclomlls  major  uu  both  eides  was  ])reeerved,  but  the 
npper  part  wna  atrophic  The  interossei  and  the  mupclea  of  the  Iwck  vpto  wry 
atrr^hii:.  The  niiiBcles  of  the  abdomen  and  It'gs  wi-re  not  in  any  way  ntTerled, 
bat  the  knee-jerks  were  very  much  ex.^^'erated,  and  there  was  ankle  clonun  on 
both  sides.  The  elbuw  and  wriet  reflexes  were  lout.  Face  wa.1  normal.  Sensa- 
tion to  touch  waft  preserved  in  nil  purtd  of  the  extremities,  ^lody,  and  thorax  ;  but 
(teneatioQ  of  heat  and  cold,  and  of  j>ain,  c>uld  not  be  elicited  over  the  regions 
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shown  in  the  diagram  (Fig.  10).  The  loss  of  pain  sense  was  somewhat  less  exten- 
sive than  the  loss  of  sensation  to  heat  and  cold  on  the  bach.  This  patient  was 
observed  very  carefully  in  St  Lake's  Hospital  for  six  months,  there  being  little 
or  no  change  in  his  condition. 

2.  A  feeble,  poorly-nourished  woman,  aged  twenty-eight,  of  good  family 
history,  and  without  syphilis  or  previous  illness,  excepting  an  attack  of  cerebro- 
spinal meningitis  at  the  age  of  six,  first  noticed  the  beginning  of  her  present 
symptoms  in  1879.  Then  she  sutfered  from  numbness  and  cold  in  her  right 
hand,  and  soon  found  the  hand  growing  weak  and  thin,  and  also  quite  insensi- 
tive  to  pain.  These  symptoms  gradually  extended  up  the  arm  and  invaded  the 
shoulder,  and  the  muscles  of  the  thorax  and  scapula ;  the  skin  of  these  parti 


Pia.  10.— ATMof«naIgKtftftnil  thmino.«nirtt1i(MtB  InaciiM  of  iTrlngomreUft.     Lines  show  afm 
of  tlienuo-aiuEBlhosiA  ;  doU  show  aroa  of  aiia^esuu 

becoming  insenpitive  as  the  muscles  atrophied.  As  the  muscles  became  weak 
about  the  thorax,  lateral  deviation  of  the  spinal  column  set  in,  the  convexity 
being  to  the  right  The  hand  assumes  and  retains  the  position  of  main  «n  griffe^ 
although  the  rigidity,  which  she  says  was  present  during  the  first  two  yean*, 
has  now  entirely  passed  away.  Tlie  entire  upper  extremity  has  been  wholly 
useless  for  four  years.  She  has  always  noticed  a  trembling  of  the  muscles. 
Within  tliree  niontlis  of  the  onset  she  had  a  bad  burn  on  the  arm,  which  was 
three  months  in  healing,  but  gave  her  no  pain.  In  July  1885  she  had  a 
peculiar  attack  : — while  standing  quittly  she  suddenly  felt  a  numbness  and 
tingling  in  the  right  arm,  beginning  at  the  elbow  and  extending  up  to  the 
shoulder,  neck,  and  face,  with  a  feeling  as  though  her  face  were  drawn  to  the 
right  side  ;  this  was  attended  by  headache  and  vertigo,  eo  that  she  ftdt  faint, 
and  had  to  sit  down  for  a  few  minutes,  and  afterwanl  felt  quite  weak  for  some 
days.    She  has  suffered  from  no  other  syuiptonis,  and  had  no  return  of  the  attack. 


Condition^  StipUmhfr  Iflfifl. — Tlie  cye«iglit  i«  gnod,  the  optic  iliscn  nre  normal, 
ind  there  ia  no  influfficien<:T  of  tlie  octilur  miiHcl(»  ;  but  tlie  riglit  jiiipil  ii 
SMialter  than  the  left,  and  the  right  eye  is  less  widely  opcuet],  tbe  u])])Hr  lid 
fnlliiig  slij^litly,  and  the  eyelwill  l>uing  Hjiiwirt-ntly  Bli>^]itly  ivlmctciL  There  ia 
no  faml  or  linguAl  pnresi-s  Ijnt  in  the  right  Italf  of  the  tongue  there  in  a  marked 
trvnior.  The  Mtuation  on  the  right  side  of  the  face,  aa  rcgarila  tctujATHture 
and  i>ain,  u  lew  acuto  than  ou  the  left  eide,  and  cotton  feeU  diCTerently,  as  nho 
espreors  il,  "  roiitfliur  "  thua  on  the  left  »idv.  PuUi:  oiul  ft-^jiirulluu  arc  ngiilar 
and  normal,  an<l  alu*  has  never  noticed  [Kilyiiria.  Tin;  ri^^ht  iqipur  cvtrfniily,  iii- 
cluJiujj  the  nmsclea  of  tlie  thorax,  Bcapulu,  and  l'iit:k,  ia  wniij-k-tL-ly  paralysed 
and  Terr  much  atrophieil,  hut  doi-«  not  exlnhit  the  reaction  of  degeiiemtioii. 
The  dclloiil  and  palmar  iuui«cK-ii  arc  chiefly  affected,  and  their  famdic  i-xcitiiliilily 
{«  diiiiiiiinltcd.  Qalvanic  esritnbility  is  nlso  diitiininl'ied  ;  for  rxampte,  iii  tlia 
delluid  KCC  =  -lnia.,AnfX!  =  7mA.  ThetmpL'zJiis  iptiilf.ct*;il,find  thesiipraapinatui 
also,  the  hitter  heing  totidly  atrophit-d.  The  acalewi  and  «pleriii  iire  not  invcjlr^riL. 
The  wall  of  the  thurux  ia  inurkL-dty  thinned.  The  laterul  deviation  of 
the  apinr  with  elevation  of  the  ri^ht  jiliniililer  in  not  due  to  caries,  aa  it  ia 
Dot  fixed,  and  there  are  no  {>ainl'ul  points ;  it  ia  tho  remilt  of  miiBcular 
veakneta  ia  the  spinal  niusclen.  The  arm  han^s  niotionleA?,  and  all  the 
musch'j  are  rehtxeil ;  the  only  movenieTit  posHilile  in  a.  very  slight  flexion 
uid  exteni>ion  at  the  elbow  ;  Che  hand  ia  iu  the  claw  position.  CVuiftant 
fibrilliiry  tremor  in  the  nlrophitd  muscles  is  evident.  No  reflexes  can  he 
oliuined  in  the  arm.  Sen.satiun  is  very  much  inip^iiivil  in  the  entire  arm  nnd 
up]ier  half  of  the  thorax.  Tomjierattii-e  and  pain  Sf^n.-iatiomi  are  flunpended, 
hut  contact  is  perceived.  Tactile  seuse,  however,  ie  ^uniewhat  less  than  on  the 
other  tide  ;  hut  muscular  wiim;  is  not  at  all  iinpairpd.  She  fetls  presniire,  wid 
lcDom-«  al  once  iho  jxisitioii  io  which  the  Tiiijers  or  foreanti  aro  plated.  She  caa 
apfiivciate  very  Hlk}>ht  difTi-renfe^^  nf  weight  very  ai-curately.  The  entire  ex- 
tremity i*  cold  to  the  touch  and  cyanotic,  the  xkin  is  mottled,  and  varioua  scan 
gire  evidence  of  previous  ulcetations  and  bum.',  which  do  not  appear  to  have 
pi*'*"  her  much  annuyance,  proliuldy  Wcnuw)  they  wen-  pttinless,  Thu  finger* 
do  not  appt-ar  to  be  entailer  than  tlione  of  the  other  Iiatid,  but  the  growth  of  the 
naili  iff  impaired,  and  they  are  very  brittle.  She  d(M_-8  nut  pLTi(]iire  on  the  rij^dit 
aide  The  left  arm  is  not  pQnilyse<!,  hut  is  iuBennitive  to  heat  The  right 
arm  and  forearm  are  each  lA  inches  lei^a  in  cin  niiirercnce  than  the  left  <'nc. 
The  ri'^ht  breast  is  less  full,  fat,  and  finii  than  the  left  one.  The  right 
lep  dot-ji  not  appear  to  ho  at  all  we.ik  or  atrfiphied,  hut  the  patellar  tendon 
reflex  ia  very  much  exaggerated,  and  ankle  clonus  i.i  eauily  obtiiiiied.  The 
«rii«ation  in  the  riyht  leg  differs  slightly  frnin  [lint  in  the  left  leg,  enlil  lunt  l»-at 
being  mnre  acutely  felt,  and  the  cotton  feeling,  a«  with  tlie  face,  ruugher  ini  ihat 
■ide.  The  only  irymptom  in  the  left  leg  ia  a  Blight  increafle  in  the  |>atellar 
tendon  reflei.  No  other  »ymplotu».  Condition  stationary  until  1894,  when  eho 
died  of  [lueuiuooix      No  aulo^ie/. 

Pathology. — The  post-mortem  appearances  in  a  case  of  syringomyelia 
Mre  very  chiiracterJRtic.  The  spinal  meninges  aro  normal.  The  contonr 
of  tlio  coiti  is  6om»'tiraes  in-cgiilar,  owing  to  a  buljitin^  at  some  placc-s  or 
m  retraction  at  other  places;  or  it  appewre  at  places  lliittcucil  aiul  very 
small :  EOmetiroes  it  is  not  altered.  I'luctualiori  may  be  detected  l>y 
palpation.      Usually  a  rupture  occurs  in  the  proce:8a  of  removal  of  tbo 
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cord,  and  the  fluid,  a  clear  serum,  runs  out,  leaving  the  cord  partly 
collapsed.  It  ia  then  evident  that  there  is  a  long  cavity  within  the  cord, 
usually  near  the  central  canal,  but  Bometimes  so  extensive  as,  in  a  cross 
section,  to  leave  merely  a  thin  ring  or  wall  of  cord  tissue.  Sections  of 
the  cord  at  various  levels  will  demonstrate  that  this  cavity  extends  for 
some  distance  through  the  cord,  and  that  it  varies  in  size  and  shape  at 
different  levels.  The  usual  situation  of  the  cavity  is  in  the  lower  cer\'ical 
and  dorsal  regions.  In  some  cases  it  is  short,  not  involving  more  than 
€ve  or  six  segments ;  in  others  it  is  long,  extending  through  the  entire 
length  of  the  cord  and  upward  into  the  medulla  and  pons.  Sometimes 
two  or  three  separate  cavities  have  been  found  at  different  levels.  All 
possible  variations  have  been  observed  in  different  cases.  In  some  cases 
a  tumour  has  been  found  on  one  side  or  within  the  wall  of  the  cavity,  as 
shown  in  the  plate  on  the  opposite  page. 

When  the  cord  is  hardened,  cut,  stained,  and  examined  microscopically, 
it  presents  certain  characteristic  appearances.  The  cavity  may  be  of 
any  size  or  of  any  shape,  but  lies  chiefly  near  the  central  canal  behind 
the  anterior  commissure,  or  in  the  posterior  central  gray  matter,  or  in  a 
posterior  horn,  or  in  both  horns  of  the  cord.  In  some  cases  it  invades 
the  central  gray  matter  and  the  anterior  horn  or  horns,  but  it  is  rarely 
symmetrical  in  its  invasion  of  the  cord  tissue  on  the  two  sides.  In  some 
cases  the  gray  matter  is  entirely  replaced  by  the  cavity ;  in  other  cases 
the  cavity  has  invaded  the  white  columns  of  one  or  both  sides.  The 
posterior  columns  are  more  frequently  invaded  than  the  lateral  or  anterior. 
In  the  most  extreme  cases  it  appears  as  if  all  the  cord  tissue  had  been 
destroyed ;  the  cavity  is  then  surrounded  by  a  thin  wall  forming  its  sac, 
and  no  trace  of  gray  or  white  substance  remains.  The  wall  of  the  cavity 
is  smooth,  but  here  and  there  papillary  projections  occur  upon  it. 

The  cavity  is  usually  surrounded  by  a  zone  of  thick  neuroglia  tissue 
which  stains  deeply  with  carmine  and  hematoxylin,  is  unstained  by  the 
AVeigert  hsematoxylin  stain,  is  deeply  stained  by  the  Weigert  neuroglia 
stain,  and  by  the  Golgi  stains.  The  thickness  of  this  neuroglial  wall 
varies  in  different  cases.  Its  structure  is  more  dense  near  the  cavity ; 
but  it  is  thinner  in  the  adjacent  parts,  and  fades  away  into  the  normal 
cord,  not  usually  having  a  sharp  boundary.  Under  a  high  power  of  the 
microscope  it  is  seen  to  be  made  up  of  fine  fibres,  of  nuclei,  and  of  small 
and  large  neuroglia  cells,  a  few  of  which  are  seen,  in  some  cases,  to  be  in 
a  state  of  vacuolisation  and  progressive  liquefaction,  and  to  be  breaking 
down.  A  fine  filamentous  network,  containing  spider  cells  and  spindle- 
shaped  cells  with  long  processes  and  many  nuclei,  extends  outward  into 
the  nerve-tissne — the  appearance  being  that  of  a  partial  infiltration  of  the 
normal  cord  by  gliomatous  elements,  the  degree  of  which  is  greatest  near 
to  the  wall  of  the  cavity.  Such  an  infiltration  of  the  cord  with  cells  is 
also  found  in  the  segments  above  and  below  the  limits  of  the  cjivity, 
especially  about  the  central  canal.  The  cavity  frequently  occupies  the  place 
usually  taken  by  the  central  canal.  Sometimes  it  is  seen  to  communicate 
with  the  remains   of  the  central  canal,  when  some   e})ithelial  elements 
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new  cavity,  with  more  or  less  proliferation  of  tlie  lining  epiiholiiim.  A 
fow  Rases  have  been  described  in  whicli  a  true  glioma  or  surconm  filled 
in  tho  cavity,  being  an  ovitlflnt  outgrowth  from  its  wall  (7,  31). 
Cluingos  in  the  blood-vessels  of  the  eoni  arc  wimeiitiics  obnerved.  Very 
few  Ciipillaries  are  to  bo  Bcx'ti  \n  tbe  wull  of  tho  cavity  ;  but  outsido  of 
it,  in  the  adjacent  parta  of  the  cord  where  the  inliltration  cjf  small  cells 
and  nuclei  is  seen,  the  vessels  are  mnre  nunierons  than  normal,  their 
cdibre  ia  lurgor,  lutd  they  are  more  tortnous  than  usual.      In  some  casei 


Tin.  19.— Lnntter «DlMs«ineat.    (Proin  Ontfii,  ArtilKXlT.-T.  I9M.) 

1.  It  has   been  siippoRed  that  syringnmyclia  ahviiyn   originates  in  a 
congenital  defect  in  the  davelopinftnt  of  the  spinal  cord.      It  has  been 


thought  that  during  fcetiil  life  rt\(\  early  infancy  the  central  canal 
of  the  cord  may  be  undidy  distended  by  fluid,  thus  remaining  as  an 
unusually  large  cavity  within  the  cord,  around  which  cavity  there  is 
a  BuliBOt^uent  pi-ulifcratJun  of  the  einbryni!;U  cpiblujitic  pU'incntR,  or  a 
thickening  of  the  normal  glia  tis-sue,  which  is*  known  to  be  more  abun- 
Auit  in  this  situation  timn  elsewhere  in  the  cord.  Such  a  cavity  is  h'ned 
with  epithelium,  and  ia  recognised  by  ninny  pathologists  under  the  name 
of  "  hydroniyeluH."  But  some  believe  that  hychomyelus  may  iwiss  into 
s_\Tingomyelia,  by  the  proliferation  of  glia  ct-lls,  the  invjiaion  of  the 
normid  tissue,  and  its  substHpient  breaking  down.  Thus  they  exphiin  the 
■dmitted  fact  that  thy  drgix'y  iji  which  the  t-avity  in  syiingoniyelia  in  lined 
by  cylindrical  epithelium  is  variable.  Others  hold  that  in  tli<3  cloiture 
of  the  central  canal  during  embiyonal  development  a  portion  of  it  is  shut 
off  from  the  main  canal  so  as  to  leave  a  subsidiary  canal  in  the  postciior 
septum  of  the  coi-d,  lineil  with  epithelium,  and  surrouridL-d,  as  is  the 
nomiAl  centml  cinal,  by  epiblastic  tissue  which  atdisecpicnlly  pi'oliferatea, 
cnuBtitming  a  neuroglia  hyperplasia,  and  then  breaks  down.  Those 
who  hold  this  opinion,  therefore,  asciibe  all  cases  of  syrirtgnmyelia  to  a 
'Congenitd  malformation  of  the  cord,  and  liolieve  that  thfi  cavity  of  syringo- 
myelia has  a  necessary  relation  to  the  normal  central  canal,  and  usually 
communicatos  with  it. 

2.  Another  view  of  the  disease  is  that  the  normal  g]ia  structure  of 
the  spinal  rorfl,  whirh  is  most  thick  about  tlie  mttr;i!  canal,  undergoes  a 
proliferation  from  some  unknown  cause — possildy  an  irritant  (Hjison  in 
the  fluid  of  the  central  canal  (1);  that  this  gliuniatous  new  stnicture 
extend:^  outwtutl  into  the  adjacent  tissue,  Imth  Into  the  gray  and  while 
matter,  and  fiulMer^uently  breaks  down  in  its  centre,  (he  cells  becoming 
liquefied  and  disintegrated  ;  thus  a  cavity  onginates  within  a  gliomatous 
|ina&6.  This  cavity  at  its  origin  has  no  necei^Siaiy  relation  to  the  ccntnd 
^canal ;  but  inasmuch  as  the  gliomatous  proliferation  begins,  us  a  rule,  near 
to  the  canal,  the  cavity  usually  breaks  min  the  central  canal,  and  thus 
makes  a  conimuiucation  with  it.  The  wall  of  the  cavity  is  described  us 
consisting  of  hyj>erplasiic  neuroglia  with  larger  and  enmller  branching 
neui'Oglia  cells,  and  small  splieroidal  cells  and  oval  cells  lying  in  a  network 
of  fihrea,  at  places  closely  pu^ked  together,  at  places  loosely  arranged  ;  so 
that  it  has  u  porous  me^ihwork  structure.  This  forms  a  sort  of  limiting 
membi-auc  for  the  cavity,  but  beyond  it  within  the  nervous  tissue  there 
is  an  inBttnition  of  glia  cells.  These  cells  hi-u  seen  to  be  in  a  state  of 
liquefactive  de^enemtion  both  in  the  wall  of  the  cavity  and  elsewhere. 
In  some  colls  the  nucleus  is  attached  to  or  sunounded  by  the  homogene- 
ous remains  of  the  ctU  body.  Some  cells  aro  convertcl  into  tacks  of 
fluid.  Thus  there  is  a  manifest  tendency  in  the  glia  cells  to  break  down, 
ntid  the  cavity  is  the  result  of  such  disintegration.  Those  whn  hold  this 
opinion  luive  name*i  the  disease  sfiinid  gliosis,  belJovitiy  the  glia  prolifera- 
tion to  be  the  essential  fa(;t4)r  in  the  pathology.  Some  of  these  writers 
consider  this  an  inflammatory  process  (li*);  others  (2)  deny  anything 
more  than  a  simple  hypcrpl.-uiia. 


I7J 


SVSTJiAf  OF  MEDICINE 


Investigations  of  Weigert  (33)  upon  the  structure  of  neuroglia  bmhi 
to  eatablirth  Lluit  nen*  formiitions  of  glia  may  he  either  cellular  or 
fibrouB  in  atructiiro.  If  cellular,  the  new  formation  is  a  true  glioma, 
such  as  is  found  in  tumours  uf  iho  Inidu  or  spinal  cord  ;  and  in  suuli 
a  glioma  filires  are  few.  Weigert  calls  attention  to  the  fact  that  this  is 
not  the  structure  of  the  glia  tissue  altout  the  aivit^*  of  syringomyelia,  hut 
that  the  neiu-oglin  found  around  this  caWty  consists  almost  exclusively  of 
glia  filjrca  with  few  cells;  an<I  that  these  fibres,  though  extending  in  all 
dtreetiuna,  are  chiefly  vertiwil  in  their  course.  Miura  also  has  shown  the 
sharp  contrast  between  ordinary  glioma,  even  glioma  containing  a  cavity, 
and  the  gliomatoua  condiliuti  of  the  cord  in  syiingomyob'a.  Weigert  holds 
that  the  ticuroglia  is  merely  a  suljtilancc  produced  by  tuituro  to  take  the 
place  of  the  norvo-tissue  which  has  liecn  destroyed,  and  that  its  proliferation 
IB  always  a  sign  that  the  rcrve-ti&sue  has  primarily  disintegrated.  Such 
destruction  of  nor ve- tissue  would  therefoi-c,  according  to  his  view,  precede 
tlie  formntton  of  gliomatous  tissue ;  hence  he  wholly  discards  the  hypo- 
tbeais  of  syriugoniyolia  to  which  the  name  tipinal  gliutiis  Ilhh  been  applied. 
Weigert  sftys,  "  Many  atithora  believe  that  the  essential  lesion  in  Bjringo- 
myeliii  is  the  formation  of  a  tumour  foEluwed  by  softening  and  the  formation 
of  a  cavity.  It  is  admitted  that  there  ia  a  growth  of  neuroglia  of  the 
tj^ical  fibre-typ'e  about  the  cavity.  But  this  fibre  mass^  devoid  of  cells, 
does  not  resemble  a  glioma,  and  there  is  no  reason  to  believe  from  the 
more  presence  of  neuroglia  that  the  cavity  is  not  a  congenital  or  acquirtxl 
abnormality  of  the  central  canal.  There  is  a  thick  cluster  of  neuroglia 
61>re5  normally  about  the  canal.  By  the  pressure  in  this  enlarged  canal 
the  nervous  tissue  may  be  destroyed,  and  hence  a  growth  of  neuroglia 
fostered.  If  the  pressure  increases  the  neuroglia  nmy  also  be  destroyed, 
and  in  its  place  about  the  cavity  a  hyaline  formless  mass  may  remain. 
The  gliosis  is  not  the  essential  feature,  it  is  only  a  secondary  re.tult  "  (34). 
Turner  (31),  however,  has  described  a  case  in  which  there  is  a  gradual 
and  direct  transition  between  a  Inie  glioma  and  a  gllomatous  inliltratiun 
of  the  cord  witli  the  production  of  a  cavity. 

3.  Many  authors  have  obsen'ed,  sulwequently  to  disease  of  the  spinal 
arteries,  the  formation  of  ca%itie8  in  the  cord,  in  their  situation  in* 
dependent  of  the  central  canal.  Thus  Miiller  and  Medin  have  seen  a 
cavity  in  the  gray  matter  of  the  cord  wth  w-ills  of  normal  nerve-tissue, 
with  no  signs  of  inflammniory  Hiseaj^e  or  of  proIiferatLtm  in  the  glia;  the 
size  of  the  cavity  corresponding  in  situation  to  the  degree  of  endarteritis 
in  the  spinal  vc».4i:l!i,  and  havitig  no  definite  relation  to  the  central  canal. 
Wieting  has  described  a  cord  containing  numerous  cavities  due  entirely 
to  the  low  nutrition  and  cnnsequcnt  necrosio  of  the  norvc-tissues  from 
disease  of  the  spinal  arteries  in  connection  with  meningo-myelitis.  It  has 
been  thotight  by  Kronthal  that  lymphstasis  within  the  card,  and  Cfmse- 
qucnt  necrosis  produced  by  transverse  compression  of  the  cord,  may  lead 
to  the  formation  of  cavities  which  may  or  may  not  commimicato  with  tho 
central  cJinal ;  but  this  surmise  is  doubtful,  since  compression  by  tumours, 
or  after  Potts'  disease,  is  not  found  to  cause  cavities.     Tha  supposition 
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that  ft  CHvity  in  the  curd  may  be  duo  to  a  diiiuaseil  condition  ol  tbo  bloud- 
vvftaek  ^eema  provoa  for  sume  cases ;  but  such  cavities  do  not  rceemltlo 
tliOM  of  Byringomyeliii,  and  the  suggestion  fijids  little  snjuiort  in  Weigert's 
bypothesie  regarding  the  function  of  neuroglia.  For  if  this  hypothesis 
be  correct,  a  ncurogliA  (growth  wouKI  occur  to  roplaci*  the  diKintegrated 
nerve-lissuc,  and  in  the  attempt  of  Nature  to  fill  up  the  empty  space 
would  be  thickest  about  the  cavity.  Necrotic  cavitioB,  howAver,  rarely 
buve  a  veil  niArkcd  wall, 

4.  Van  (.iiesou  has  recently  described  a  condition,  which  bo  calls 
bconat'vniyelo-porus,  of  {MJifiiratiiig  hitiiiorrhage  in  the  cord,  witli  iho 
'production  of  a  long,  narrow  cavity.  Such  a  cavity  is  occasionally 
surniundwl  hy  thickened  glia  tissne.  Van  Gieson  shows  that  some  cases 
which  have  been  desciibed  as  syringomyelia  have  really  been  old  cases  of 
basmurrhage.  Turner  and  Mackiiit<J6h  point  out  that  tbo  prt'^iciicu  of  a 
fibrin-like  material,  which  they  describe  in  some  of  the  cavities  in  several 
CUM  of  glioniatosis  of  the  cord,  suggests  that  hiemorrliago  a>uiists  in  the 
formation  of  these  spacce. 

U  svenis  evident,  thcrcforo,  from  a  review  of  these  various  hypotheses, 
that  ca\ntie8  may  be  formed  within  the  spinal  cord  under  varjnng  circiim- 
fttancca,  and  by  various  pathological  processes.  Fii-st,  from  coiigeniljd 
defiiota  of  development;  secoudly,  by  a  disintegration  subsequent  to  a 
neuroglia  proliferation,  either  of  inflammatory  origin  or  of  spontaneous 
occurrence  ;  thirrlly,  as  the  result  of  retrograde  metaniorphoais  of  tissue,  tlio 
nutrition  of  (vhit-h  is  impaired  by  obstnu-tion  to  tho  circuEation ;  fourthly, 
by  actual  dcatructioii  of  the  cord  by  bwniorrluigc. 

Lastly,  there  is  not  waiicing  a  hypothctis  which  would  trace  it  to 
bftcteriological  infection.  Prus,  from  careful  study  of  Mnrvan's  disease, 
TOiicbos  the  conclusion,  which  soveml  authore  had  alrwtdy  amiounced,  that 
Morvan'e  disease  and  syringumyolia  are  identical.  }Ie  calls  attention, 
liowever,  to  iho  fact  that  /jiniltaco,  after  a  carrful  study  of  M<irvan's 
disease,  declared  it  to  be  identical  with  lepra  aniesthetica,  the  Iweiltua  of 
wbicb  can  be  recognised.  And  Lu  appears  to  1>c  willing  to  admit  that 
the  three  diseases  are,  in  fact,  due  to  the  same  cause,  namely,  an  infection 
of  the  ner\'oiUi  syatem  hy  a  germ  which,  in  tho  lighter  forma,  attncks  tho 
peripheral  nerves  only,  and  in  the  more  severe  forms  attacks  the  spinal 
cord.  In  this  view  the  neuroglia  f()nnati<)n  is  set  up  by  the  irritatioa 
of  the  luicillus,  and  the  pa\'ity  is  due  to  the  disintegration  of  the  gUoma- 
toiu  BQlatance.  This  hy|>olliesis  is  strongly  combated  by  Balws,  who 
2uw  obsen'od  six  cases  of  leprosy  in  which  the  bacilli  were  fotuid  in  the 
colU  of  the  cord,  but  in  which  there  Mas  no  IckIdii  re»enibling  that  of 
ayringomvplia.  The  time  has  not  yet  come  to  estjiblish  conclusively  any 
ono  of  these  views  of  ihe  origin  of  syrJngoniyelia.  In  fact,  until  casi-s 
ara  observed  at  the  oii!<et  of  th^i  dii;ea«e.  as  n-cll  as  after  a  long  duration, 
no  liasis  for  a  conclusion  can  he  established. 

AVhen  the  cavity  has  existed  for  some  time  it  is  not  uncommon  to 
find  evidences  of  ascending  and  descending  dogenonilion  in  tho  columtis 
of  the  cord,  which  are  secondary  either  to  pressure,  or  to  the  destruction 


of  tissue  at  its  point  uf  maximum  extent,  Degcncjration  in  ibo  motor 
non*efi  and  atrophy  of  the  miucK;  fibres  ura  also  parts  of  the  Insioti  in  this 
disease.  The  various  trophic  disturbances  in  the  bones  and  skin  also 
require  niontinii. 

Dlagrnosis. — -When  the  three  characteriai  ic  sympt^>ms  already  dc- 
iw:ribi:il  arts  pivaent  in  any  case  there  ia  no  question  rcgimliiig  the  diagnosis 
of  syringoniyelia.  In  the  early  stAges  of  the  di-soase,  however,  before  all 
three  symptoms  appear,  other  spinal  afTcctions  may  be  su;dj>cclcd.  Thus 
many  cases  are  ivganled  for  a  vonsiderahlo  lime  as  cases  of  progressive 
muscular  atrophy,  or  of  chronic  anterior  poliomyelitis  ;  and  it  is  only  on 
the  appearani'o  of  the  peculiar  s«nsnry  HisoTder,  or  of  tho  trti^phie  symptoms 
ill  the  skin  or  bones,  that  the  tirst  di:if^nosis  become!)  questionable.  In 
other  cases  the  early  Bii&piL-ioti  may  be  of  tribes,  eapucially  if  the  disease 
be  located  in  the  lower  part  of  the  cord  ;  fur  then  the  piins,  especially 
the  burning  sensations,  the  disturbances  in  temperature  and  pain  sense, 
and  the  panestheHiji,  with  trophic  dist.urh;iTices  in  the  jointa  and  loss  of 
tendon  rctlu.t  at  the  knee,  may  suggest  talios,  even  though  ataxy  be  not 
manifest.  Tlicn  it  ia  only  when  utrophies  of  the  muscles  and  jHiralysis 
concur  that  syi-ingijniyelia  is  suspected.  The  dfa^osis  from  amyotrophic 
Literal  sclurusis  may  bo  made  from  iho  fact  that  in  this  disease  there 
ia  an  increase  of  mechanical  excitability  in  the  paralysed  muscles,  an 
increa.ie  of  reflex  action,  an  early  apiKwimnce  of  a  Bpastic  gait,  an  absence 
of  sensory  symptoms,  and  little  tendency  to  trophic  disorders, 

A  general  myelitis  or  a  diiMctiiirmtcd  myelitis  may  1>q  diagnosed  in  coset 
of  syringomyeliii,  when  both  motor  and  sensory  and  trophic  distnrltancos 
are  present;  but  the  lack  of  symmetry  of  the  sen.'f.ory  disnrders  ami  the 
peculiar  preservation  of  tactile  sense  in  syringomyelia  should  enable  the 
observer  to  avoid  this  mistake.  It  is,  however,  to  be  remembered  that  ia 
some  cases  the  two  diseases  occur  together  (9). 

While  it  is  true  that,  syringomyelia  has  a  close  analogy  to  tumour 
fonuatiori  in  the  spinal  cord,  esi>ccially  lo  jflioma,  it  is  to  be  rememlwrcd 
that  tuniouni  of  the  cord  arc  usmilly  limited  in  extent  to  two  or  three 
segments  ;  that  they  produce  more  widespread  sjonptoms  than  syringo- 
myelia, ospocially  in  the  body  below  the  level  of  the  lesion;  that  the 
ayraptoms  re-aemble  those  of  a  transverse  myeUtts  of  rapid  onset,  and  that 
in  spinal  tumours  pain  of  a  severe  character  is  a  constint  symptom.  The 
course  of  the  ilisi^iso,  stejuiily  progiTssive  in  tumour,  may  aicl  the  diagnosis 
when  symptoras  are  ambipious.  I*achymfiningit,iscervicaliA(vol.  vi.  p.  S.'Cl) 
may  give  rise  to  somewhat  nimilar  eyroptoras  in  the  arms ;  but  the  severe 
pain  in  the  neck,  the  rigidity  and  the  fixed  posture,  the  abdenco  of  dis- 
Bociatt^sl  anxsthoiia,  and  the  lack  uf  trophic  disturbances,  will  prevent  any 
misUke  in  diagnosis. 

Syringomyelia  presents  some  of  the  features  of  bulbar  palsy  when  the 
cavity  invades  the  nicdulla  and  pons*;  but  the  cAvity  is  mrcly  confined  to 
the  medulla  and  ixms,  and  hence  in  syringomyeiia  the  symptoms  are  not 
exclusively  bulbar:  thus  is  aflbrdcxl  a  point  of  distlncliou  botwecu  the 
two  diseases. 
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Prognosis. — Tlie  pmgnofiiB  as  to  recovery  is  unfavourahle ;  but  inas- 
much OS  the  disease  rarely  progresses  beyond  n  certain  point  it  cannot  be 
consi'ltTC"!  diuigcrous  to  life. 

Treatment. — No  rcmwly  is  known  which  will  arrest  the  pathological 
prooesa.  The  a^inptoiiis  are  to  be  treated  as  they  arise — the  j»anily«i», 
for  instance,  as  in  anterior  poliomyelitiR.  The  trophic  distnrbiinces  may 
oftou  be  prevented  by  aire ;  and,  if  they  occur,  are  to  be  treated  by  rest^ 
by  mechanical  appliances,  or  by  surgical  measures.  The  sensory  loss 
cannot  he  remedied  by  faradic  application  a.  It  is  to  be  remembered  that 
the  disejise  often  comes  to  a  spontaneous  standstill,  so  that  remedies  of  a 
constitutional  kind  ore  not  to  be  implicitly  trusted,  even  though  they 
mppear  to  arrest  it. 

M.  Allkn  Stark. 
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AMYOTROPHIC  LATERAL   SCLEROSIS 

This  afTection  was  described  by  Charcot,  in  1872,  as  a  definite  disease. 
He  distinguished  it  pathologically,  by  the  presence  of  sclerosis  of  the 
lateral  columns  of  the  spinal  cord  in  addition  to  atrophy  of  tho  anterior 
horn  cells ;  clinically,  by  rigidity  of  the  limbs  and  increase  of  tho  deep 
reflexes,  phenomena  which  precede  the  atrophy  of  the  muscles.  Tho 
atrophy  was  regarded  as  secondary  to  the  lateral  sclerosis,  and  hence 
these  cases  were  called  deuteropathic,  in  opposition  to  the  protopathio 
cases  of  progressive  muscular  atrophy. 

Etiolog'y. — Women  are  more  often  affected  than  men.  The  age  of 
liability  varies  from  25  to  50,  but  most  patients  are  over  30. 

As  a  rule,  no  cause  can  be  given  unless  it  be  cold  from  exposure,  and 
privation  of  food ;  a  few  cases  have  been  attributed  to  injuries,  such  as 
falls  on  the  back. 

Symptoms.- — According  to  Charcot's  description  the  first  symptom  is 
rigidity,  which  begins  gradually  and  invades  the  upper  limbs  first  This 
is  attended  by  pains  in  the  arms,  which  are  rather  acute,  and  sometimes 
by  tingling.  Soon  afterwards,  or  almost  from  the  beginning,  the  patient 
complains  of  some  weakness  of  the  upper  limbs  with  a  slight  general 
emaciation  of  them,  but  without  the  particular  atrophies  of  progressive 
muscular  atrophy ;  yet  the  wasting  is  not  sufficient  to  account  for  the 
loss  of  power.  From  two  to  nine  months  later  the  lower  limbs  also 
become  rigid,  but  this  symptom  is  not  followed  by  atrophy,  as  in  the 
upper  limbs ;  this  phase  is  called  the  second  period.  Lastly,  symptoms 
of  bulWr  paralysis  occur,  forming  the  third  period. 

From  tho  above  classical  description  of  Charcot  there  is  much  departure 
in  different  cases,  accoi-ding  as  the  upper  or  the  lower  segment  of  the 
motor  tract  is  the  more  afl'ected  ;  moreover,  the  atrophy  is  not  invariably 
deuteropathic,  that  is  secondary  to  sclerosis,  as  in  some  cases  the  atrophy 
appears  first. 

There  are  then  two  chief  classes  of  cases,  namely : — A.  cases  which 
begin  with  symptoms  of  sclerosis  of  the  lateral  columns,  and  which 
are  followed  by  muscular  atrophy  either  coming  on  gradually  after  some 
months,  as  in  the  above  description,  or  occurring  almost  at  tho  same 
time  as  the  lateral  sclerosis  ;  B.  aises  which  begin  with  muscular  atrophy, 
and  subsei|uently  present  symptoms  of  lateral  sclerosis,  especially  in  the 
legs. 

The  muscular  atrophy  in  the  above  eases  may  begin  in  tho  hands,  or 
in  tho  face  and  tongue,  but  rarely  in  the  legs. 

A  In  the  first  group  of  cases  the  patient  complains  of  general  weakness 
and  inability  to  do  as  much  as  usual ;  and  in  some  instances  ho  complains 
of  a  certain  amount  of  stiffness  in  the  limbs.     On  examination  it  is  found 


that  the  deep  reflexes  al]  o\'er  the  body  are  mcreaaed.  The  kneo-jerk  is 
flxoBssivo  on  both  sides,  ankle  clonus  may  &ho  bit  nbtaim^d  ;  iuid  on 
striking  the  lower  end  of  the  radius,  when  the  elbow  is  flexed  and 
relaxed,  the  tap  is  followed  liy  a  smnrt  flexion  ftt  tho  joint.  It  is  in 
thcsu  cases  thnt  the  dci-p  rctiux  uf  ihu  luwer  jaw  is  ubUiincd,  a  cunditlun 
which,  I  Iwlieve,  I  w»s  the  fii^st  to  observe,  in  lt<S\,  in  a  uise  of 
ftmyotrophio  lateral  sclerosis  in  a  woman  who  liiid  spontaneous  donus 
of  tho  lower  jaw.  This  rollex  is  best  obt^uned  by  layinji  the  finger 
transversoly  on  the  lower  jaw  just  above  the  cliin, — or  iiUictng  it  on  tho 
teeth  of  the  lower  jaw  when  the  raouth  is  opened, — imd  then  tapping 
downiwards  on  the  fingers  with  a  percussion  hammer,  or  with  the  finger 
of  the  Kthtr  hand.  Another  method  is  to  place  a  pnper-knifo  on  the 
tuojor  teeth  uf  one  side  und  to  U'lp  it.  If  the  rutkx  is  increased  a  suiart 
contraction  of  the  masset^-Ts  is  produced,  and  in  extreme  cases  a 
rhythmical  clonus  can  be  prndncf^d  hy  keeping  up  pressure  downwaixUnn 
the  lower  jaw.  This  marked  symptom  shows  that  the  scUtobis  aflects 
the  pyramidal  tract  as  hij^h  up  as  the  level  of  the  fibres  j^oing  t<t  tho 
motor  nucleus  of  the  5th  cninial  nervt!.  I  have  never  seen  clonus  of  tho 
lower  jaw  in  cases  of  any  other  cliiss,  except  once  in  a  ease  of  hemiplegia. 

There  is  also  slilTncss  in  the  joints  of  the  upper  and  loM'er  limbs,  and 
some  g<>ner;d  weakness  in  constHjuorice ;  so  that  all  movenientA  are  per- 
formed with  diminished  power. 

Definite  atiophy  may  not  occur  for  some  time,  and  then  it  may  only 
afiocttho  tongue  (as  in  the  case  describud  on  p.  I  7S) ;  or  again  the  musi:l(a 
may  begin  to  waste  very  soon  after  the  beginning  of  the  illnesfl.  In  the 
upper  limbs  the  small  muscles  of  tho  thumb  are  affected  flrst,  then  the 
interossei  luid  the  muscles  of  the  little  finger.  Tho  onlcr  in  whiL-h  the 
muaclcs  of  the  upper  limb  ai-o  involved  is  the  same  as  in  progressive 
muscular  atrophy.  Each  musde  w:i.4tcs  very  gradually,  and  the  separata 
fibrils  in  each  are  successively  attacked. 

Tlic  atrophy  of  tho  muscles  is  iittended  by  fibrillar  contractions, 
vhich  are  moat  marked  in  the  muscles  in  wliJL-h  the  degeneration  is  jusb 
beginning. 

The  electrical  reactions  are  mixed  and  similar  to  those  obtained  in 
progressive  muscular  atro]>hy.  To  the  faiiwlic  current  the  muscles  react 
as  long  as  there  are  any  muscle  fibres  left,  but  with  increa-sing  weakness ; 
white  to  the  constajit  current  they  give  the  reaction  of  degeneration, 
namely,  a  contraction  with  a  slow  res[)oriso  and  one  better  obtained 
with  the  anode  closure  current  than  with  thut  of  tho  cathode. 

Owing  to  the  rigidity  and  contniclure  uf  the  non  atrophied  muscled, 
the  positions  iLssumed  by  the  upper  lim)>s  are  more  characteristic  than  in 
pn.igressivo  muscular  atrophy ;  thus  the  fingers  are  hetit  in  un  the 
[Kilm,  the  wrist  is  flexed,  the  forearm  ia  protuited,  and  the  cUkjw  semi- 
flexed, while  tho  humeruit  is  kept  stiHIy  cIoko  to  the  chest  wall.  In 
other  cases,  owing  to  atrophy  of  tho  interossei,  the  hands  are  markedly 
cla«-cd. 

The  muscles  of  tho  neck  may  bo  attacked  later,  so  that  tho  clun 
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falls  fonrurd  on  to  the  stemiun ;  this  is  ueuoUy  preceded  bjr  a  certaia 
amount  of  rigidrty. 

With  regiird  to  the  lower  limhs,  the  chief  symptoin  is  that  of  rigidity 
and  spiism,  niiii  it  is  not  iibiwI  for  thftm  to  undergo  atrophy  of  their 
mnsclea.  The  patient  wnJks  in  a  spastic  manner,  having  great  difficulty 
iu  lifting  the  fuet  olT  the  gruncidr  so  thai  he  dnig»  them  alutig  a.fter  him, 
or  he  circtimdncts  tha  leg,  scraping  thfi  tues  ahmg  the  ground 

Fiirthonnoro,  the  patient  ia  |«irticuliirly  li!il>Ie  to  have  early  bulhiu* 
symptotns,  due  to  disc^ise  of  the  motur  nuclei  Li  the  medulla  oblongata. 
The  luwcr  pirt  of  iLu  face  ia  espcciuUy  aiTccted,  including  the  musclus  of 
the  ninullii,  the  depru6»uiti  of  the  luwur  li]>,  thi:  eleratur  of  the  chin,  and 
the  orbicularia  oris.  The  elevators  of  the  angle  of  the  niouth  ami  upj 
lip  am  i,'onn»only  involvefl.  The  tongue,  the  soft  jmUaIc,  and  the  vocal" 
cords  suffer,  and  in  some  cases  the  musclea  of  mastication.  The  upjxir 
face  muscles,  ini'^luding  the  frontalcs  and  orbieulares  oculorum,  are  not 
attiicicod.  The  wasting  is  prectidwl  by  a  certiiin  ammmt  of  rigidity 
of  the  lowor  jaw  and  hy  the  pi-cseuce  of  the  lower  jaw-jerk  or  jaw 
clonus  ;  otherwise  the  symptoms  of  palsy  are  the  same  as  thoHe  occurring 
in  ordinary  chronic  bulbar  paralysis,  and  they  are  described  under  that 
heading  {p.  22C). 

The  muscles  of  respiration,  especially  the  inlcrcoBtaJ  and  abdominal 
muscles,  are  apt  t-o  be  involved,  and  thus  the  breathing  may  become 
almost  entirely  diaphragm atio-  Moreover,  the  patient  is  liable  to  attacks 
or  "crises"  of  suliocation  or  difticulty  of  breathing,  and  to  canJiao 
troubles,  such  as  increasod  mpidity  and  irregularity  of  the  action 
of  thti  heart,  syncope,  or  sudden  death.  These  symptoms  are  probably 
due  to  a  lesion  of  the  cells  of  tho  pneumogastric  nucleus. 

Sensation  in  these  cases  in  neverattected,  although  the  patients  complain 
of  numbness  and  pain  ;  tropho-ncurotic  changes  do  not  occur. 

Tho  nitint;il  condition  is  cliaracteristic.  Tho  appearance  of  the  face 
is  sad  and  melancholy,  Imt  as  a  mte  these  patients  are  exceeflingly  good- 
tompered  in  spite  of  rheir  dreatiful  plight;  thuy  are  also  "emotional/* 
and  laugh  and  cry  irratiouuHy, 

Thu  arms  go  on  wastirjg  till  there  «re  no  muscles  left,  or  very  few, 
and  in  this  comlition  the  rigiility  has  lieen  observed  to  diminish,  onHng 
probalfiy  to  the  absence  of  mnscular  fibres  which  are  able  to  coniract. 

The  ephiiictei-s  are  never  rtlleetod,  unless  it  be  at  the  very  end  of  the 
disouse. 

As  an  instance  of  the  condition  in  which  the  rigidity  precedes  the 
atrophy  by  a  long  interval,  the  following,  which  I  have  lately  seen,  is  a 
very  deSnite  case  of  tho  disease  as  described  by  Charcot : — ■ 

Tho  putiont  W(w  a  gir!  a^ed  25.  There  was  no  beredilary  history,  and  no 
cause  wa?  piven.  The  onset  was  jfrailiiftl,  two  years  ajjo,  wtlh  general  weak- 
nes-i  in  both  Ipj,' '•  f'J'"  ""^  year  woaktiL'ns  had  invnded  both  arniB  ;  for  nine 
months  speech  had  b<>9n  alT«cted.  The  wnakneaa  is  said  to  hare  l>e«n  followed 
liy  ntiiriu!^.  At  present  she  has  rigidity  of  the  whole  body  and  limbs,  with 
iucreajw  of  all  the  deep  rofli^xcs,  iucludluy  luwc-r-jaw  clurnu,  rectus  clunus,  and 


aukle  donoB  ;  Uie  ToUintnry  movement*  arc  all  executed  ilowly.  Tho  tongua 
is  wasted,  it  preKiiii  (ibrillnr  tremor.",  und  it  cannot  bu  prulrti'ibd  l>e,voiid  the  lipa. 
Sli«  cannut  pune  up  the  niuiith.  With  ttic  vxi^tptiuii  uf  tht;  tuiii^iii^  ninl  lijia 
there  id  no  atrophy  oF  ttie  miiscliin  ;  the  hanti  nniflcleti  art!  smAlI,  but  rthn  ran 
•rform  all  mo^-cmeaU  with  them,  Ihouyli  very  slowly.  She  speaks  bIowIv  also, 
[^itii  a  iiBS&I  voict^  and  with  very  KTcat  Jifficulty  and  ftFii>rt,  tiiid  is  almost 
liiintflli^l'le  ;  the  son  ifolatc  dous  not  move  in  phonation,  but  to  reflex  action, 
F«a  tiiklin^,  it  is  very  active  and  occiire  very  auddenly. 

SM-allowing  ie  not  alTected.  All  the  niii!icl«4  react  well  to  faradistn  ind 
galvauisui  and  KCC>-ACC,  thouf^h  the  lips  aud  tuu^ut:  ruact  very  weakly  t<i 
both  current^.  At  prewnt,  though  ehe  can  perform  all  the  muvennentfl  of  the 
l»g^  ahe  is  unable  to  walk  owiu^j  to  the  rigidity. 

The  importance  of  the  above  case  is  the  length  of  time  that  has 
elapsed  between  tho  ouact  of  the  symptoms  of  lateral  sclerosis  and  of 
sboBC  of  muscular  atrophy  ;  fur  though  it  is  nob  ^xjiwible  to  determine  the 
exact  time  when  the  atrophy  of  the  tongue  set  in,  it  ia  certain  that  now, 
after  two  years,  the  tongwo  and  tho  lips  are  the  only  parts  which  sliow 
mgna  of  progressive  muaoular  atrophy.  The  slowness  of  the  moveme:nts  and 
the  treaknesa  in  the  limbs  are  due,  therefore,  to  the  lateral  scleroeis,  and 
to  affection  of  the  anterior  horn  cella.  This  is  well  shown  in  that, 
Ithough  the  muvementti  of  the  limbs  are  slow  and  she  uuunul  co-urdiiiate 
lier  muscles  for  complex  movements,  there  is  no  simple  movement  which 
she  is  unable  to  perform;  and  she  can  execute  all  the  movement*  of  the  small 
lusclos  of  the  hand  Tho  same  distinction  is  seen  in  the  soft  palate ;  for, 
Ithough  it  does  not  move  in  phunatiun,  it  acts  fully  to  reBex  irritatiun, 
abowing  that  the  motor  cells  in  the  uiedullu  supplying  the  levator  palati 
are  not  yet  invnderl.  Hence  this  is  a  case  of  general  lateral  eclei-osis 
vhich  after  the  lapse  of  two  years  has  been  followed  by  atrophy  in  the 
muscles  of  the  tongue  and  lips  only. 

B.  The  second  class  contains  those  cases  which  begin  with  atrophy 
either  in  the  hand  or  the  mouth,  and  show  signs  of  lateral  sclerosis 
subscqaently. 

I  can  liesb  illustrate  the  chief  sji'mptoms  of  this  class  by  describing  a 
cue  which  I  published  in  Brain  (Part  xix,  lti82) : — 


A  man  af;ed  36,  nfter  much  won?  and  exposure  to  cold,  felt  a  niunb* 
a  in  both  btuidfl,  fi>lGowed  in  a  month  by  bulbar  nymploma,  so  that  sjteech 
id  swallowing  became  difficult  Six  uioniha  later,  when  he  was  eianiinc-d, 
i«  noall  muwle»  uf  ih^  hands  wt-re  almost  <.'iilirely  gtm«,  aud  tbcrv  was  marked 
'iraslj»(i;,  witli  (ibrilliu-  treitiom  uf  the  exteiitom  of  the  tiitgers  ami  of  the  deltoids ; 
but  he  could  muvo  all  the  joints  with  the  eiccptioii  of  Hexing  the  fmgera. 
There  was  no  rifjidity  of  the  upper  liiuhs,  and  the  muecles  were  quite 
iflaccid  ;  on  the  other  hand,  the  lowt^r  Hmbs  felt  to  him  weak,  and  he  walked 
■tiffly.  Tbe  bulbar  eyniptotns  gnidiially  increased,  and  the  wasting  of  the  anus 
prOftreaaed  as  in  an  ohiitiary  <:afH;  of  pnij^n^scivu  inuAculriT  ati'ophy  ;  tbe  legs 
beeome  more  rigid  and  tbe  knee-jerks  and  ankle  clonus  increased,  but  without 
any  decid«d  wasting,  until  two  years  from  the  onset  of  his  illness,  when  ha 


became  nnalila  to  walk  fi-om  riyUIity  arnl  kg  weaknes!.      He  died  Buddcnly,  2} 
years  after  Uie  ouwi,  fttmi  impiiction  of  food  in  Ibe  glottis. 
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This  caao  difTuro  from  those  in  the  fonncr  class  in  that  the  first 

ptom  was  the  waaiing   of    the   imi»cl«i  in  the   upjwr  limHs,  which 

iituitti^iidcd  hy  ri^ility.  Stirtness  with  inci'ease  of  the  deep  rcHcxeB, 
Hgniii,  won  an  earljr  sj'mptom  in  ihc  le^s,  in  which  the  wasting  was  never 
■utficjont  to  prevent  aomo  mov«mt;nt  of  a.U  the  joints.  Kigidity  in  the 
legs  was  duo  to  ecleroiiis  occurring  first  in  the  lumbar  lateral  cohirons 
on  account  of  the  degeneration  of  theii"  axis-cylinders  owing  to  their 
distjinco  from  their  trophic  cortical  culls ;  the  absence  of  rij^idity  in  the 
aniia  was  due  to  tUo  colls  of  the  corvical  anterior  honis  becoming  atrophied 
Iwfoi-Q  sck-roais  hiMl  started  in  the  cerviail  laterid  cohminB.  The  hitter  \-iew 
it  Ion  itrohahLo,  for  although  thu  anns  wore  not  completely  paralysed  there 
WM  never  any  rigidity  in  thorn.  At  the  nocropsy,  made  by  ill*.  Victor 
Horsley,  the  cells  of  the  anterior  horns  in  the  cervical  region  were  found 
to  bo  almost  entirely  gone,  while  in  the  lumlar  region  many  of  the  cells 
WcpQ  atniphind  ;  the  pyramidal  traets  in  the  me^lulla  and  lateral  cnhimns 
wci>j  seleroatsl  along  the  whole  length  of  the  cord,  hut  es|iecijdly  in  the 
lumbar  enlargement.     The  motor  cells  of  the  medulla  were  not  atrophied. 

Patholofflesil  anatomy. — In  all  case*  of  amyotrophic  lateral  8cleroai& 
the  aiVijctod  niuscEus  arc  wasted,  and  undergo  the  same  changes  as  those 
doscribod  under  progreaaivo  muaeular  atrophy  (p.  215). 

The  cells  of  the  ant^irior  horns  arc  atniphioil,  eapecially  in  the  cervical 
region,  as  in  pi-ogrossive  musculnr  atrophy.  The  suljstiinco  of  the 
antciior  horns  is  altered  liy  atrophy  of  the  line  iiorve-fibrcs  and  by  pro- 
liferation of  the  interstitial  tissue  ;  the  cells  of  the  motor  nuclei  in  the 
bulb  are  also  atrophied  (see  Bulbar  Paralysis,  p.  231).  The  anterior  fl 
roots,  sorao  of  the  motor  nerves  and  the  intra-muscular  nerves,  are  also 
degenerated ;  but  the  diilerenco  lietwceu  this  disease  and  progressive 
muscular  atrophy  lies  in  the  condition  of  the  lateral  columns. 

The  distinction  of  this  dispjiso  from  ehronic  anterior  poliomyelitis  has 
been  conletit'cd  liy  some  autlioi-s  mainly  on  the  gi-ouurl  that  the  latjjral 
columns  are  always  affected  in  both  diseases,  and  that  cases  of  8tm|)Ie 
atrophy  of  the  anterior  horn  cells  are  never  met  with.  I  am  sure,  how- 
ever, that  cases  do  occur  in  which  the  lateral  c^ilumns  are  not  selemswl  j 
and  Charcot  reported  a  case,  noted  by  Goinlwudt  in  1872,  in  which  the 
white  substance,  and  the  latt^ral  colimina  in  particular,  were  not  altered. 
I  havo  also  had  a  case  lately  cf  pr4)gre»sivc  muscular  atrophy,  without  con- 
tracture or  increase  of  the  deep  reflexes  during  Hfo^  in  which  the  cells  of 
the  anterior  horns  were  atrophied,  but  there  was  no  sclerosis  of  the  lateral 
columns. 

In  amyotrophic  lateral  sclerosis  there  is  a  marked  sclerosis  of  the 
pyramidal  fibres,  including  the  direct  fibres  in  the  antero  -  median 
columns  and  the  crosMpd  \n  the  lateral  columns,  which  consists  of  atrophy 
of  the  white  fibres  and  of  an  incn^asc  of  the  neuroglia.  The  sclerosis 
aiTucts  the  ant<>ro-tatend  columns  also  in  some  cases  (Hammond),  but  it  is 
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difficult  to  define  the  exact  limits.  The  posteromedian  columns  of  Ooll 
have  also  been  found  Bclen»sed  (Charcot,  MariL-,  Collinfl).  A  degeneration 
of  the  anterior  ground  hniidle  with  sclerosis  of  the  postonor  longitudinal 
bundle  has  been  de-scrihcd  also  by  several  observers. 

In  the  medulla  and  pons,  as  might  have  hecn  expected  from  the 
ayinptom  of  jaw  clonus,  there  is  scleroais  of  tho  pyramidal  fibres,  but  not 
so  intense  as  that  produced  by  a  lesion  of  tho  cerebrum,  and  more 
healthy  fibres  are  pr68er\-ed.  In  the  cms  cerebri  ficlcroBia  "waa  obser\'pd 
in  tho  middlo  part  of  the  cni»ta  wilb  atrophy  of  tho  central  cerebral 
coovolutions  by  Kahler  and  Pick  in  ]k79. 

In  18S3  Kofichewnikoff  firat  ghowed  altflrationa  in  the  internal 
enpsiilo  in  these  cases,  and  also  in  the  white  matter  of  the  motor  convolu- 
tions, in  the  form  of  granule  corpusclea  rc&ultiiig  from  the  degeneration 
of  the  iibreH.  In  the  internal  eaptiulu  they  were  found  in  the  part  occupied 
by  the  pyramitbl  tract.  Charcot  and  Marie,  in  1885,  confirmed 
these  observation <t,  and  fnund  further  that  the  large  pyninudii.1  cells  of  the 
cortex  were  aUo  atrophied.  It  is  only  in  certaiji  eases  that  tho  cortex 
and  interiiftl  capsule  have  been  afTectcd  ;  iu  many  caacs  the  degeueration 
does  not  extend  higher  than  the  medulla. 

In  amyotrophic  lutcnU  sclcruuis  there  arc,  therefore,  two  setA  of 
changes ;  namely,  atrophy  of  the  cells  of  the  anterior  horns  and  of  tho 
motor  nuclei  of  the  bulb,  with  wasting  of  the  muscles  snji)>licd  by  them, 
and  a  sclerosis  of  the  lateral  columns  which  may  extend  thrnngh  the 
whole  length  of  the  pyrauiidiil  tract.,  even  up  to  the  motor  cortex,  where 
the  large  pyramidal  cells  may  also  be  atrophied.  It  would  seem 
as  though  the  whole  of  the  two  segments  of  the  motor  paths  were 
invaded  separately.  The  only  objection  to  this  supposition  is  that  in 
tnany  cusue  the  nutrient  cells  of  the  upper  segmeitt,  that  is  tho  cortical 
eella,  have  not  been  found  affected.  It  seems  possible,  therefore,  that- 
degeneration  and  atrophy  of  the  pj^ramidnl  fibrpjj  can  occur  by  them- 
selves without  appreciable  alteration  of  their  nutrient  cells  ;  a  condition 
which  at  prciicnt  cannot  be  salitifactonly  exphiined,  but  which  may  be 
elucidate<l  by  the  more  recent  metho<ls  of  staining. 

With  regard  to  the  ciusa  of  tho  degcnoration  of  tho  cells  reference 
roust  be  matle  to  a  case  published  by  Dr.  Mott: — 

The  cave  h«gan  with  nunihncn  anil  c>ldnv8a  of  the  light  \t%  which  toon 
wasted  ;  tlieii,  in  fmir  niontliK,  of  tlie  riglitnrnL  ;  hiler  orthelcltlcg,  uRil  last  of  the 
left  arm  :  ttn  ni'intlia  from  the  onet't  thtrp  was  cdnipk'tB  lus«  <il  i>DWtr  in  the  K-j^g 
arms  with  urtat  musciilnr  wawtinff,  and  the  wnie  in  the  hatk  and  nctk  musck-s. 
icrc  wuB  consiilcrabk  riyiility  of  the  t^huiilibT,  elbow,  uud  wrjit, — wht-lher 
this  came  on  as  a  prinmrj-  or  Kcondary  symptom  \%  nut  stated, — and  the  di-ep 
ivflexes  WL-re  increojstd.  On  [Kist- mortem  esaminntinn  atrri]ihy  wns  found  of  the 
anterior  horn  cella,  and  especially  of  the  aMenor  and  internal  pronpfl  ;  the 
peripheral  nerves  ihoweri  depfn^ration  of  a  very  few  fibres.  In  the  njcdidla 
the  hj^poirlowal,  the  lower  facial,  and  the  npinal  acceBsnry  nuclei  were  de- 
eneratwL  SclcroHis  of  the  direct  and  crosK'd  pyraiiiidnl  tracts  and  atrophy  of 
le  ground  fibres  occurred   in   the  cord  ;  and  sclerosis  of  the  pyramidal  tract 
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extemieil  \ip  tn  liio  iiiltirntt!  c-ajwile  in  wliich  tliire  were  a  nuinl»er  of  Je* 
geiitTaU'il  fibres.  Sections  of  the  corlex  of  the  central  coDVolntion*  sliLiWrJ 
niuiiliL'rs  of  gnuiuktion  corpuscles,  aina  that  many  of  th«  fibres  had  diaappear«(l 
or  wt;re  njult?r>!oiog  deffenenUion,  wiiilu  tlie  pyraraidnl  c^lU  were  aWent.  Tbe 
pift  tnftt(>.r  nver  the  ctinlral  uonvctlulions,  anil  lu  a  liim  dciiree  over  the  spiual 
cord,  was  thic^kened  anil  ronsfoU-d,  and  rt-venled  a  condition  of  chroiiia  peri- 
arterial iotkiumacion,  the  wntls  of  tlie  xinalt  veauls  being  thickenml  aud 
hyaline  ;  there  were  also  many  aniall  hfemnrrhaf^ 

Mott  eousiders  that  a  uluiultancoua  de^Tiieration  of  the  upper  and  lovrvr 
segtnfiilR  of  the  motor  path  oeciirred,  and  that  the  degeneration  of  the  cortical 
Cells  mi^'lit  be  caiiaed  by  the  periarteritis  interfering  with  their  protoplanuie 
processes. 

According  to  the  researches  of  Golgi,  KAmon  y  Cajnl,  and  other 
recent  obaon'ors,  thero  arc  two  distinct  segments  of  the  motur  ti-ucl.  The 
upper  corteiats  of  the  pjrramidal  cells  in  the  cortex  oi  the  ascending 
frontiil  and  parietal  convohitions  and  their  axis-cylinder  procoases,  which 
extend  through  the  internal  capsule,  cni6  cerebri,  and  pyramidal  tract*, 
down  to  the  level  of  the  cen8  of  the  anterior  horn,  and  around  these 
cells  the  end  of  the  axis-cylinder  forms  an  arlwrisation  without  joining  the 
cell.  The  lower  segment  consists  of  the  cells  of  the  anterior  horn  and 
their  axisH^yliiider  processes,  which  are  prolonged  through  the  anterior 
roots,  and  end  in  the  muscle  as  its  motor  nerve.  It  will  thus  be  seen 
that  it  is  pnsailile  fur  th'swiae  to  start  either  in  the  upper  or  in  the  lower 
8e;firment,  or  in  both.  The  question  is,  which  part  of  the  se^ent  is  first 
involved  i  It  sucms  curtain  that  if  the  cell  itself  bo  seriously  allecled, 
its  whole  axis-cylinder  process  must  go  with  it;  while,  on  the  other 
hand,  if  the  nutrition  of  the  cell  be  very  gnuhially  impaired,  the  part  to 
Buffer  first  would  be  the  part  farthest  from  the  cell,  the  trophic  centre 
or  the  source  of  nourishment  for  its  processes.  In  this  way  we  might, 
perhaps,  arcount  for  the  end  of  the  axia-cylimier  farthest  away  from  the  wU 
being  nifjst  affected,  and  ali^o  for  those  cases  whore  sclerosis  of  the  pyramidal 
tract  has  not  been  traced,  upwards  higher  than  the  pons  or  crua  cerebri.  It 
vraa  pointed  out  by  Golgi  that  the  protoplasmic  proccasea  of  the  cortical 
cells  are  connected  with  lymphatic  spiices  which  are  in  connection  with 
the  perivascular  sheaths ;  and  Mott  suggests  that  the  periarteritis 
observed  in  his  case  might  iuterfero  with  the  nutrition  of  these  processes, 
80  that  the  cell  would  suffer,  and  degeneration  might  thus  occur. 

The  degeneration  of  the  one  segment  cannot,  therefore,  be  looked 
upon  as  socondajy  to  the  other ;  though  in  both  the  degeneration  is  pi"ob- 
ably  due  to  the  Siime  caiise,  the  two  segments  appear  to  be  independent. 
All  we  can  say  is  that  in  the  cases  of  the  first  class  above  desciibed  the 
degeneration  begins  in  the  upper  segment — lateral  columns,  pyramitLd 
triict,  and  cortical  cells ;  and  that  the  lower  segment— anterior  horn 
cells,  anterior  roots,  mot-or  nerves,  aud  muscles  —  is  attacked  eub- 
sequontly  :  in  the  seeoTid  class  of  cases  the  lower  segment  ia  probably 
attackerl  first,  and  afterwards  the  upper.  It  has  been  said  that  simplB 
atrophy  is  never  followed  by  rigidity  or  other  signs  of  lateral  sclerosis ; 
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hut  in  tlie  caj?e -whic}!  I  have  cited  (p.  179),  while  therp  w.w  never  imy 
rigidity  of  the  arms,  thia  \v,is  the  Krst  symptom  in  the  legs,  and  apjieared 
after  tho  atrophy  of  the  U])[wr  limbs. 

Dla^osis. — This  haa  tu  ho  nuidc  from  other  farma  of  muscular 
atrophy,  Hue  to  lesions  of  tlilTerent  |MU'tA  of  the  iiervous  syMcm  ;  and^ 
boginning  from  the  periphery  and  poing  upwards,  mention  muBt 
1w  made  of  myopathies,  peripheral  ncunti»,  lesions  of  the  spinal  roots^ 
pachymeningitis,  preAHure  on  the  cor<I  from  Pott'a  diseane^  chronic 
piiliomyolitifi,  acuto  pnlinmyi'litis,  syriiignmyolia,  transverse  myelitis, 
dsBseminated  sclerosis,  and  primary  apastif  iwralysis. 

The  increase  of  all  the  deep  reflexes  will  help  to  separate  the  disease 
from  several  of  the  aliove,  and  eej>eeially  from  the  myo^mtliiet!.,  puripliend 
neuritift,  le-aona  of  the  spinal  roou,  simple  progressiva  muscular  atrophy 
and  poliomyelitis,  in  which  cases  the  deep  reflexes  are  absent  or  are  not 
increased  On  the  other  hand,  the  deep  reflexes  arc  inereased  in  the  rest 
of  the  list;  but  of  lhei»«  jHiehy meningitis  fre»^uently  occurs  after  an  accident^ 
the  onset  is  more  rapid,  there  are  severe  neuralgic  pains  with  intmlmess 
down  both  upper  limbs,  and  painful  spasms  in  the  lirahs  with  rigidity  of 
the  neck,  while  sensation  may  be  affected  ;  these  symptoms  aie  folluwed,  in 
two  months  or  so,  by  atrophy  of  the  small  hand  muscles,  but  there  are 
no  bulbar  symptoms.  In  I'ott's  disease  there  in  evidence  nf  caries  of  the 
vortrbne  at  the  level  of  the  eighth  corvieal  or  first  dorsjil,  causing 
atrrjphy  of  the  small  hand  muscle.s ;  and  althuugh  there  might  be  inerciiso 
of  the  knee-jerlts  and  ankle  elntnia,  there  wnuhl  Iwi  no  increaso  of  the 
deep  reflcxos  in  the  upper  limbs.  In  syringomyelia  there  are  peculiar 
Boneory  changes  in  the  limlw  and  tnink,  Uu'tilo  seribibility  being  preserved, 
while  impressions  of  juiin  and  temperature  are  lost ;  frequently  also 
there  are  trophic  changes  in  the  joints  and  skin,  and  usually 
atrophy  of  the  small  hand  mnsL-les,  but  no  rigidity  nr  increase  of  tha 
deep  reflexes  in  the  ui>per  Umhs.  Transverse  myelitis  rarely  causes 
atrophy  of  the  hand  muscles,  while  sensation  and  the  sphincters  are 
frcrjuently  affected ;  the  onset  is  also  more  i-apid.  In  disseminate 
sclerosis  and  primary  spastic  pundysis  atrophy  of  the  hand  muscles  does 
not  generally  occur;  while  in  the  funncr  disejisc  marked  incoordination, 
nystagmus,  and  the  characteristic  »peech  will  bo  utjuiistakable. 

Prognosis. — The  increase  nf  the  deep  reflexes  in  any  case  of  i>ro- 
^pre-*»ivo  mus<rular  atrophy  ntaki^s  tlio  prognosis  considerably  loss  favour- 
able than  if  these  symptoms  were  absent ;  that  is,  the  prognosis  of  amyo- 
Irophie  latend  sclerosis  is  worse  tlian  of  progivsaivo  muscular  atrophy, 
for  whereas  the  latter  may  last  some  years,  the  fonner  does  not  run 
more  than  one  to  throft  ypi'irs. 

The  progress  of  the  case  is  gradually  from  batl  to  worse,  and  after  a 
time  the  patient  is  unable  to  walk,  iiwing  to  the  ligidity  of  the  legs,  and 
he  becomes  quite  holplcM.  If  the  bulb  be  afl'ected,  death  usually  occurs 
from  choking  or  paralynis  of  the  respiratory  centre,  or  fi-om  pneumonia  or 
brnnrhitis,  if  the  muscles  af  re!<piralion  are  involved.  In  some  cases  these 
muscles  fail  directly  from  atniphy. 
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Treatment — No  drug  has  been  foxmd  to  stop  the  couTBe  of  this 
disease ;  strychnine,  which  has  been  found  useful  in  progressiTe  muscular 
atrophy,  would  increase  the  spastic  condition  and  the  deep  reflexes.  The 
best  treatment  is  to  give  tonics  and  cod-liTer  oil.  Great  attention  is 
required  to  ensure  that  the  patient  do  not  choke  whilst  being  fed.  If 
necessary,  nourishment  must  be  giren  by  a  soft  tube  passed  through  the 
nose.  Sir  T.  Grainger  Stewart  and  other  authors  recommend  the  use  of 
the  constant  current  to  the  aflected  muscles,  and  massage  to  diminish 
the  contractures. 


Charles  K  Bxkvor. 
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SENILE   PARAPLEGIA 

A  FEW  years  ago  my  attention  was  caught  by  a  note  of  Sir  William 
Gowers  on  a  certain  loss  of  power  in  the  legs  which  is  often  to  be  seen 
in  old  people.  It  may  be  said  that  loss  of  power  in  the  legs,  as  in  other 
parts,  is  a  feature  of  old  age  which  needs  no  specification.  But  this  is  not 
quite  so ;  since  reading  the  note  I  have  readily  become  convinced  that  the 
loss  of  walking  power  in  the  aged  is  very  often,  very  often  indeed,  a 
true  palsy,  depending  on  some  local  decay  of  the  spinal  cord.  Such 
persons  presenting  no  overt  signs  of  paralysis  agitans,  or  like  degenera- 
tion of  a  widespread  kind,  often  lose  the  use  of  their  legs  in  a  degree  out 
of  proportion  to  the  debility  of  other  parts,  even  allowing  for  the  weight 
these  limbs  have  to  bear.  I  have  convinced  myself  of  this  interpretation 
of  weakness  of  the  legs  in  a  very  large  number  of  cases ;  the  disability 
seems  to  be  one  very  apt  to  occur  in  the  old.  Man  or  woman,  one  who 
reaches  advanced  years — and  the  stage  of  old  age  is  not  the  same  for  all 
— after  falling  for  some  months  into  a  shuffling  gait,  rather  quickly  finds 
himself  unable  to  walk  at  all,  or  is  only  able  to  drag  himself  along  with 
difficulty.  That  this  is  not  merely  one  aspect  of  the  general  decay  of  all 
parts  in  the  aged  is  proved  by  its  absence  in  many  equally  ancient  and 
equally  decayed  elders,  who,  however,  are  not  in  any  especial  sense  de- 
crepit in  the  legs.     It  was  but  the  other  day  that  I  noticed  an  old 


gentleman  well  above  eighty  years  of  age  6t.in<1inj;  for  a  quarter  of  an 
hour  beeido  A  Uililti  interacting  himself  in  some  ]>ieces  of  briu-a-hruc  u-ith- 
out  t)i6  Iciist  failure  of  the  lega ;  jct  a  hve  iliiys  before  I  hud  noticed 
xnotber  old  friend,  <|uite  aa  brittk  on  the  whole,  who,  without  suBpectiiig 
ha  wna  pal«i«!),  informeil  me  in  conversation  tbut  he  wjih  no  longer  able 
to  walk  out  on  account  of  a  soniou'hHt  sudden  failure  of  his  tegs.  ]le  had 
beon  wt  down  from  a  fly,  as  usual,  some  luile  or  ho  from  home,  thut  he 
might  take  his  walk  ;  but  after  walking  for  a  few  yards  he  foutid  he 
could  go  no  farther,  and  ho  hud  to  sit  down  till  the  fly  could  be  brought 
up.  From  that  day  the  weakness  had  increase*]  until  he  could  do  no 
more  than  creep  about  hia  house  by  bold  of  tliL-  furniture  or  the  ^tair  rail. 
In  my  experience,  at  any  rate,  many  old  people  are  able  to  walk  fairly 
well  until,  within  the  spai-c  of  a  few  daj'a  or  weeks,  they  are  reduced  mora 
or  less  quickly  to  a  very  feeble  gait,  if  not  to  overt  paraplegia.  The 
disability  ia  put  down  to  old  ago,  and  regarded  as  a  mere  incident  in 
a  general  failure  of  power  ;  but  the  aged  iieition  finds  hiinDelf  confineil  to 
hia  chair,  while,  perhaps,  the  re^t  of  hia  faculties  may  yet  for  some  tima 
be  preserved,  and  suflico  for  a  trantiuil  enjoyment  of  life. 

The  bladder  of  old  people  i»  fio  apt  to  be  leaky  that  it  is  hard  to  say 
when  such  u  condition  ii^  atwiociated  in  any  direct  way  with  the  paraplegia. 
In  my  opinion  thiH  }}ttnipEegii)  in  so  ai^nociated  rather  by  accident.  I  bava 
at  present  under  mv  observation  two  old  men,  both  well  over  eighty  yeai-« 
of  age,  one  of  whom  can  got  out  of  bed  and  walk  about  his  room,  and  even 
in  bis  grounds,  but  in  whom  the  bladder  in  8o  weak  that  it  is  impoit^ible 
even  with  constant  watchfulness  to  prevent  accidents;  the  other,  who 
wod  rather  unddenly  taken  otf'  his  legs,  retjtins  bin  water  with  comfort. 
The  [latient  who  still  ha»  the  uee  of  his  logs  is  in  every  sense  farther 
gone  in  senility,  though  not  in  year*,  than  his  panijilegic  friend  ;  yet 
even  in  this  latter,  had  I  not  reiui  Sir  William  Gowera'  note,  1  tihould 
si-arcoly  have  realiset^  th.it  the  in;thility  is  a  paraplegia  ;  this,  howevei',  it 
rooet  probably  is.  This  senile  paraplegia  is  not  attended  with  dis- 
proportionate wasting,  sensory  disturbance  or  alteration  of  reflexes. 
Sir  William  Gowem  secnm  rather  disposed  to  place  the  seat  of  the  disease 
in  the  cortex. 

Editob. 

KEKERENCBS 

Oowcu,  Sir  W.  R.    Cmtmllt./.  A'crvenkr.  1390. — Idem.  Manual  cf  ViaeauM  o/tk* 
Utrtma  S^iUm,  1692. 
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n.  NUCLEAR  DISEASES 


POLIOMYELITIS   ANTERIOR   ACUTA 


Syn. — In/aiiiiie  fpitutl  parnit/sis,  Hrffrrgsive  paraJtfitis,  Acute  abrajphic 

paralysLt,  Atrophic  spinal  paraipis 

Anterior  polinmyelitis  is  an  acute  disease  obaerved  niofit  commonlj 
among  diiltiriMi,  hut  oeetwiojially  in  lululis,  chfinicteriserl  Ity  eiiddeii  cnm- 
pleto  loss  of  power  in  one  or  ntaie  limits,  followed  hy  w.istiiiji  of  tho 
miistlL's  panilysed,  ami  by  iiiUrrfumicy  with  lliu  growth  of  the  piirts,  but 
not  uttendeil  with  ;iny  geiisory  disturlwiice. 

Symptoms. — It  usiudly  begins  like  an  ueuto  infectious  disease  with 
fcvCT,  soaiotimea  attended  by  convnkions,  especially  in  infants ;  aonie- 
tim(^«  by  rtinsidoralilo  (wiir  in  the  hark,  bo^lv,  and  limlw  ;  Boinei,imwt  by 
di^p^tive  rliftturbancefi,  vomiting  and  diarrhn'a ;  sometimes  merely  by 
geticnd  nudaise.  Tliu  tcinpciaturo  risi-'s  iHfjidly  to  102'  or  103",  and  iho 
patient  may  have  a  *;hill  followed  by  Bwealtng,  The  temperature  remains 
about  101'  or  102^  for  several  days,  with  slight  morning  remission,  then 
gradually  sinks  to  normal,  the  entire  febi-ilo  movemoiit  rarely  lusting  more 
than  u  week.  Within  a  day  or  two  of  the  onset  iMindysif  sets  in,  usually 
in  l»oth  legs,  or  in  both  arms,  or  in  one  limb  alone,  or  in  all  four  extremi- 
ties. If  tho  child  he  young,  and  f^intined  to  bed  liy  the  fever,  tho 
paralysis  may  not  be  noticed  until  tho  seeond  or  thini  ilay.  In  older 
ehililren  and  adnltj*  thi?  pandysis  is  usimll.v  nianiftwt  within  twenty-four 
hours  of  the  onset.  It  is  generally  observed  that  children  try  a  good  deal 
during  the  period  of  onset,  and  some  of  those  who  are  able  to  complain 
6ay  that  they  sulier  from  jjain  in  the  back  and  in  the  atfected  limbs. 
This  pain  may  remain  foi-  some  weeks.  Oceasionally  there  is  some 
rigidity  of  the  spine  or  neck  suggestive  of  meinngititj,  but  tins  w-nm 
subsides.  There  is  no  disturbance  of  the  bladrhr  or  roctiim.  though 
r»rely  rolcntion  of  urine  has  l>een  notieed  for  a  few  days,  There  is  no 
tendency  to  bcdsoies  or  to  trophic  changes  in  tho  skin.  There  is  uo 
complaint  of  numbuiws  or  of  paresthesia,  and  there  is  never  any  loss  of 
sensation  ;  but  thu  limbs  are  eometimes  painful  upon  any  movement, 
especially  in  the  joints. 

After  the  fever,  with  it«  attendant  malaise  and  digestive  disturbances, 
has  subsided,  and  the  general  health  has  been  restored^  there  remains  a 
pamlysis  more  or  less  extensive.  This  paralysis  is  usually  more  extensive 
at  the  onset  than  it  is  destined  to  be  permanently.  Thus  the  child  may 
at  first  be  completely  helpless,  and   later  recover  power  in  all  but  one 
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limb ;  or  the  trunk  may'  He  pamlyswd  at  the  onset,  but  not  pemianenUy 
lAffuclod.  Both  legs  are  cummoiily  atrt?eted  toj^ether,  but  the  final  pjimlysiB 
is  fuiuid  in  one  Hnib  only.  (Jcc:isiutmlly  tiit:  iieuk  luusi-les  aru  dit^tuictly 
W4!;ik.  Jiiid  there  umy  )h!  ilifTiciiUy  in  ttwal  lowing.  This  \a  accii  in  cusea 
in  which  the  arms  are  paralysed,  aufl  yet  the  final  [Minilvjiis  may  atTwt 
but  one  arm.  Thu  face  bits  l>ceii  paralvftwi  with  the  anns,  and  the  ocular 
muscha  ajso,  but  thcsti  are  rHra  occurrencuti.  Iii  u  numlxir  of  cases  in 
which  the  final  pamlysiit  was  limited  to  two  or  three  muscles  the 
original  paralysis  was  widcftproad,  involving  all  the  limlw.  In  giving  a 
pn:igno:6iu  in  the  eirly  stn-<e  this  fact  shoidd  be  rcmemliered.  Sometimes 
the  onset  of  thu  paralvHtd  is  not  tiuddu'ii,  but  there  ih  a  gnuluul  increase 
during  a  week  or  ten  days,  then  a  gUitionnry  peritKl,  and  then  a  n>grcssioii. 
The  suliHidence  of  the  paralysis  Itegins  frnni  a  weok  to  two  montha  after 
the  onset,  and  then  goe«  on  stciubly  ;  but  it  ie  not  iintil  after  tho  lapse  of 
j  three  luontha  tliat  it  id  [KJiuible  tu  <lctoiiiiinL'  what  niu^clcit  will  eventually 
irecover.     There  is  alwavH  a  certain  aninutit  of  pi>rmancnt  paralysis. 

The  muscles  which  aro  jKiralyspd  tnider^n  atrophy,  which  is  more 
rapid  ami  complete  in  those  that  are  to  be  |iennanenily  jjamlyswi ;  and 
tho  change  in  the  tti/e  of  the  limbs  \a  well  marked  wiihin  a  niotiih.  Tlie 
paralysed  niu«elefi  are  relaxed,  never  rigid  ;  and  to  the  elect:rica]  testa 
they  show  n  rejietion  of  degener»lion.  The  reaction  of  degcmeralion  consist* 
ill  a  loss  of  response  of  t>otli  m\itM:le  and  nerve  to  furadic  stimulus,  and  a 
'loss  of  response  in  the  nerve  to  galvanic  stimtilus.  The  grdvanic  reaction 
of  the  ratiscle  remains,  but  the  normal  contractility  of  such  a  muscle  lo 
^Bdvanic  currents  is  altered.  Fur  the  first  few  months  the  muscle  rcspunda 
too  strongly  to  galvtfntsm,  and  contracts  under  the  positive  pole  more 
■  qniekly  than  under  the  negative  pole  (vol.  i,  p.  .^3S),  I.jiter  the  con- 
Itmetility  to  galv.\nifliii  progressively  decreases  until,  in  a  totally  paralysed 
muscle,  it  is  lost.  It  miiv  l»c  sljiteil  as  a  prognostic  sign  that  the  muscles 
in  which  the  farailie  reaction  is  pre-terveil,  though  paralysed  fur  a  time, 
will  recover.  Such  muscles  also  pn^serve  their  tone,  so  that  they  contract 
when  sharply  peK-u.-ised  with  a  hammer. 

The  circulation  in  the  alTi'cl4.'d  lindi  is  considerably  impainxl,  and  it  is 
coM,  blue  and  flabl>y,  but  nut  (eilematous.  In  some  cases  the  Iwine  ia 
Bubseipiently  hampered  in  its  growth,  so  that  in  after-life  the  limh  is 
shorter  and  more  slitrnler  ihiin  iT.-*  fellow, 

Mliile  the  descriptiun  just  given  of  an  acute  onset  with  fever  applies 
to  about  threcHinarters  rif  the  caHcs  of  anterior  poliomyelitis,  there  remains 
one  quarter  in  which  there  is  no  febrile  onset.  Of  100  consecutive  cases 
in  my  clinic,  69  began  M'ith  fever,  and  .11  began  without  fever.  Sinkler 
reportA  17s  wiih  fever,  40  without  fever.  In  these  cases  the  child,  while 
in  a  sutc  of  perfect  health,  is  BUiMenly  [laralysed  in  one  or  more  limbs. 
It  giros  no  sign  of  piiri,  it  doe«  not  appear  to  bo  ill,  and  the  paralysis 
mirpH«cB  the  mother  by  ita  sudden  onset.  In  these  cases  tho  pandysis 
is  soon  followed  by  atrophy  and  by  vasomotor  paralysis.  It  is  not 
atleaded  with  [larn  or  tendeniess  on  motion,  and  usually  HecreaJtcs  to 
•ome  ext«nti  leaving  the  limb,  however,  in  piirt  permanetitly  paralysed. 


Flo.  I*.— ftmlylimwl  atnijiTiy  of  llw  riKhl  Wtlnr  Insnt^oriKilfoinyrlitla.    T1i«  Inperftet  prowth, 
*ix  ye»n  liter  llio  ubwt,  uii J  Ui?  M^NniUar]-  Ulipw  «ra  nrldenL 

paralysis  is  fowiid  to  vary  pionlly  in  diffcruni  chmis.  Its  situation  js 
usually  ill  the  \vpa,  ami  here  two  tyfit'S  of  the  diseaae  nijiy  1»  i-ei'oguiscd 
■^thc  leg  type  aiirl  the  thi^h  type.  In  the  h'g  ty|w  the  peninei, 
alone  or  with  the  anterior  tibial  muscles,  are  most  commonly  affected, 


Kwj.  Ifc— ni™]jr»i«nnd«tii>ribvi>rih«  rtplit  Ipjt  tliw  V*  •hIpHot  nclintnyelKta.    TV  ■■twndaryctirranirt 
ut  liiH  iiitnx  •tu'-  to  tUu  ■liurtJidBN  oC  Ui«  iiui1yt«d  lUuL  ia  *r«U  sbuwu. 

tliigh  type  tlic  ilio-psuas  and  iliacus  musclcn  and  the  glutei,  atul  muscles 
alMMit  the  tliigh  aru  those  chiefly  afTectc J ;  the  muscles  on  iho  inner  sido 
of  the  thif^h  aiid  the  mnrfclrs  hclnvv  the  Ictico  cifiL-ti  (!K(';i[«\  In  these  cases 
the  leg  batiga  like  a  Hiui  frum  lIic  hudy,  und  caiinoi  mipimrt  the  weight  at 


Vm.  IB.— PWBlynlg  »r..l  ulniiiTi;  uf  iJir-  Irtt  unn  »p..1  li»ri.l  -In.*  In  snt^rlor  Jialiomyelith.  Tlie  pvnlAl 
dlilomtioi;  of  Lhr  l.nwl  o(  tli«  huiuoriu  i]g«  Ut  ilaltoU  |«n]]fNU  Ui4  Uib  Kbuaniutl  ftbdueUon  of  tM 
ttauiubftni  evident. 

Pig.  15  showirji;  a  secondary  lateral  cun'ature  of  the  spine  duo  to  the 

When  tli«  anus  are  invaded  two  type*  of  pnmlysia  bavo  boon  dcacrilied, 

the  upper  ami  lA-pe  ami  llm  lower  arm  lype.  Iti  ihc  uppiL-r  arm  type  iho 
Tiiusclc*  ahrjiit  th«  SL-Jipulii.  the  dt-'ltin'd,  the  hiceps,  anil  8U}>inator  longua 
arc  paralysed  and  atropliic,  and  conimquutitly  the  motiuna  of  the  shoulder 
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And  ell»ow  jniiiU  are  aerionsly  h.'mi|»eref].  Tn  th^sn  rasra  the  shouldfir- 
joint  is  lUiduly  movable,  luul  ilie  htiid  of  the  hunienw  falU  out  of  the 
tt»cki't.  Ill  the  forcanii  tyiK-  llio  iiiustlL-s  Iwlow  the  i-Umjw  are  invaded ; 
th<!  Hexorn  or  t'xteiisore  of  tht^  wrist  utid  finj^rrs,  or  Ixjth  to^«lLoi\  uro 
aflt-rtfd,  the  8Upiti:it»ir  loiigtw  e>*<-;i]iing.  In  other  cases  the  iiiteroaaci 
mu»cle*  of  the  hand  and  the  thenar  and  hypothetutr  inuttcleR  arw  piinily»ed, 
while  the  long  (Icxors  mid  cxttiiiw>rs  i:sai|«.  OceasiurmUy  a  eumbiimtion 
of  upjter  and  foreiimi  tviH^s  octnir^,  in  which  cuKu-f  the  wholu  Itiiib  ib 
iiself*iS.  Fig.  Ifi  tihitws  J*  oxfe  of  total  paralysis  of  the  aiTri,  with  atri>phy 
and  falling  of  the  hoail  nf  the  Imnienifi  out  nf  its  socket  in  coiifM)- 
queries  irf  the  jmndysi^  of  the  deltoid.  The  ciaw-hanil  is  also  present. 
The  upper  part  of  the  tnink  is  uccHsinniilly  involved  in  the  pandysis, 
tngethitr  with  the  aiiri^.  Karely  the  mnstL-les  of  llie  back  and  trunk  only 
»re  jiertnanently  jMiraly.'^ed. 

in  a  very  few  ease.s  ihe  entiit?  muscular  sy.tteni  nf  the  bi^idy  appcArs 
to  bu  affeeliMl  by  thii^  dlHt-asi; ;  hutli  leg^  the  trunk,  and  Ixfih  arnni  are 
more  or  leag  paralysed  ;  yet  even  in  these  i-hxch  h  careful  cxaiiitnalion 
will  show  that  the  dogreo  of  the  panilyaia  nnd  atrophy  is  not  the  same  in 
&11  the  musics.  The  relative  irequoncy  of  paralysis  in  different  {mrts  of 
the  Irady  is  shown  in  the  following  table : — 


Table  I. — Distribution  of  Permanent  Pnnilytiis  in  Anterior  Poliomyelitis. 


UavbMiiM  (1). 

S*t>llirnl1ll(<r(^}. 

Si(ikl«r  (3). 

KUrr. 

ToUL 

Both  leg!       .... 

» 

14 

107 

40 

170 

RiyLt  l^tf        .         .         .         . 

35 

15 

(» 

20 

123 

Uftlrg 

( 

27 

6-i 

27 

123 

Right  *nn     .... 

5 

g 

& 

7 

2« 

I«ft«rai        .... 

5 

-t 

8 

4 

31 

Botb  Anna     .... 

2 

1 

1 

3 

e 

All  «sln-Tiiitie3i 

S 

-I 

SS 

6 

47 

Ann  ui'l  le^  wtiiA  side . 

1 

2 

3a 

4 

83 

Ami  ati'l  leg,  ojijxtfalH  liJu   . 

^ 

1 

1 

4 

3 

Trunk  ..... 

1 

22 

8 

2fl 

Tlir««  MtrcmitiM  . 

10 

2 

12 

In  mlditioQ  to  the  paralysis  and  atrophy  there  is  in  every  case  a  low  of 
reflex  anion  at  the  level  of  the  leaion.  The  skin  reflexes  iinually  return 
aitor  a  time  ;  but  the  deep  reflexes  are  absent  for  i\  lonj^  period,  even  when 
m  partial  recovery  of  the  muscle  involved  has  taken  place.  I'huti  tin; 
Icnee-jerk  is  unlfonidy  absent  when  the  thigh  iniii<rli-!i  are  paiidysed,  and 
iho  elbow  and  wrist  jerks  when  the  amis  arc  afTeeted. 

Scnsjition  is  prescrveti  in  almost  every  ciistj ;  but  I  have  so  frequently 
obsen'e<l  a  [lemmnent  hypersensltiveneKS  to  |uiinfiil  impreiutions  in  the 
paralysed  limb,  that  I  nmnot  but  lielieve  that  the  lesion  in  the  gray 
tiuitter  afTects  the  p;iin'»onse  tracts  in  their  passage  through  the  cord  at 
the  level  of  their  entrance,  and  luiii  a  relatiou  to  this  symptom.     There 
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Ib  a  marked  vasomotor  paralysis  producing  a  permanent  lowering  of  the 
surface  temperature  and  a  lack  of  vasomotor  response  in  the  limb  to 
applications  of  heat  and  cold. 

Deformities  of  the  joints  are  a  common  sequel  in  infantile  spinal 
paralysis.  The  approximation  of  articular  surfaces  in  health  is  secured  in 
part  by  the  tonic  action  of  the  muscles,  especially  at  the  shoulder,  hip,  and 
knee  ;  hence  paralysis  of  the  muscles  controUiDg  these  joints  is  attended 
by  relaxation  and  a  greater  degree  of  mobility  than  normaL  Thus  when 
the  deltoid  is  paralysed,  the  head  of  the  humerus  folia  from  its  socket,  as 
shown  in  Fig.  1 6  ;  and  abnormal  extension  of  the  knee  is  often  seen  in  the 
upper  leg  type  of  palsy.  After  some  months  of  paralysis  the  musclee  which 
are  the  natural  opponents  of  the  paralysed  miiscles  are  apt  to  become 
permanently  contracturcd,  and  this  condition  also  brings  deformities  about. 
In  the  case  of  the  foot  the  action  of  gravitation  on  a  flaccid  part  of  the 
limb  combines  with  the  contracture  to  increase  the  defonnity  there ; 
hence  any  of  the  forms  of  talipes  may  ensue  on  infantile  paralysis  (see 
Fig.  14).  Similar  deformities  of  the  wrist  are  also  observed,  but  Uiese  are 
not  common.  Curvature  of  the  spine,  from  paralysis  of  the  mosclee  of 
the  back,  is  frequently  seen,  all  the  varieties  of  this  change  having 
been  desciibed  (see  Fig.  15).  They  differ  from  those  due  to  bone 
disease  in  that  they  do  not  persist  during  suspension  of  the  body  by  the 
head  and  arms.  One  of  the  most  important  points  in  treatment  is  to 
prevent  the  establishment  of  these  deformities. 

The  progress  of  the  disease  in  any  case  may  be  divided  into  stages. 
After  an  acute  onset  there  is  a  stage  of  maximmn  int«nsity,  lasting  from 
one  to  six  weeks,  and  followed  by  a  period  of  steady  improvement,  which 
may  extend  from  six  months  to  a  year.  Then  follows  the  permanent 
chronic  condition  in  which  the  normal  growth  of  the  child  may  lead  to  a 
slow  development  of  the  limb,  but  not  to  any  change  in  its  power  of  use. 
It  is  very  rare  for  a  complete  recovery  to  take  place  after  an  attack  of 
infantile  paralysis.  Ev'en  in  the  lightest  cases  there  is  usually  some 
weakness,  slight  atrophy,  and  coldness  left ;  and  one  or  two  muscles  will 
be  particularly  feeble.  In  the  majority  of  cases  considerable  permanent 
paralysis  remains,  requiring  the  use  of  apparatus  to  assist  the  use  of  the 
limb,  and  to  prevent  deformities.  Death  has  occasionally  occurred  during 
the  acute  onset,  but  is  very  rare ;  and,  once  this  stage  is  passed,  there  is 
nothing  in  the  disease  to  threaten  life 

It  is  the  chief  characteristic  of  the  atrophic  paralysis  in  this  disease 
that  it  selects  certain  muscles  to  the  exclusion  of  others.  This  selection 
))earg  no  relation  to  the  arrangement  of  muscles  in  the  limb,  or  to  the 
conjoint  action  of  muscles  in  producing  any  detinite  movement.  It  is 
wholly  dependent  upon  the  arrangement  of  the  groups  of  cells  controlling 
the  different  muscles  in  the  anterior  horns  of  the  spinal  cord. 

In  order,  therefore,  to  understand  the  symptoms  of  the  disease  a 
short  consideration  of  the  motor  elements  of  the  cord  is  necessary.  The 
neurons  which  preside  over  the  motion  and  nutrition  of  the  muscles  lie 
in  the  anterior  horns  of  the  spinal  cord.   They  are  not  scattered  irregularly 
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through  thes«  Itorna,  but  they  ans  grouped  togotbor  in  definite  clueters. 
A  series  of  srclions  of  tho  cord  made  from  a)>uvc  downward  demoastralcs 
Ouit  Uic  niiiabcr  of  tbeso  groups  varies  in  difTfrcnt  segments  of  the  wird  ; 
thore  bviiig  a  large  iium^Hir  of  such  groiipit  in  the  cerviciO  nnd  ]uml>ur 
eulargoinents,  ami  fewer  in  the  dorsiil  and  upper  cer\ncal  re^^ons,     Fi™s.  1 7 

[ftnd  18  demonstrate  this  grouping  of  cells  in  the  cervical  nnd  liimitiir 
Dgiom.     Som6  groups  of  colU  ai-e  very  King,  extending  through  three 

FjOr  four  aegmauts;  wbild  others  are  shorty  hardly  reaching  through  0110 


Fu.  IT.— 8«cUaii  Uirotitfh  tbfl  (Ixlh  c«n-iciJ  n^nnpnt  of  11  nonnal  conl,  show^g  lix 
|{rau|ia  of  oslU  lu  Uw  uilcrioi  bMn. 

entire  a^ment     It  is  evident  that  a  lesion  limited  tn  a  ginglo  segment 
of  tlie  cord  may  entirely  destroy  a  group  of  cells  limited  to  that  segment, 
I  sod  may  destroy  only  in  port  »  column  of  cells  extending  into  a<tj:tcent 
1  BQgmentfi.     If  each  group  of  cells  represents  a  muscle  it  becomes  evident  at 
l-Otice  that  the  degree  of  {lanilysis  in  that  nui^i-le  will  be  dctenuincd  by  tho 
extent  of  the  bwion  in  ItB  group  of  colls.      If  a  grouj)  of  cells  is  entirely 
destroyed,  its  niuftcle  will   he   totally  and   (M>nii.inently  paralvKi^d.      If  a 
group    of   cells  is  but    slightly  affected    the    muscle    m.iy  be  weakened 
and  slightly  shrunken,  but  still  able  to  pcrfurni  its  work.     Tho  follow- 
ing   uible,  prepaied  by  a   careful   coni|Hiri5on   of    a   verj'  large  number 
SOX.  VII  o 
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tt  easei  with  accurate  autopsice,  shows  the  situation  of  the  various  gtxnips 
of  cells  controlling  the  various  muscles  of  the  body  in  iho  different 


Piu.  U.— S0cUQiitIi.rouKh  tliefburtli  lombu-amumlofB  Donml  coida 

legments  of  the  spiiuil  cord  (Table  11.)  It  vdW  bo  seen  that  some  muades 
are  roprcsentJ-ct  in  two  or  even  three  sepmonts  of  tho  cord,  ivliile  other 
muscica  are  represented  in  but  one  segment  alone ;  and  again  it  will  be  eicua 


Table  IT, — Muscles  represented  in  the  Segments  of  the  Cervical 

Kiibtrgemenl. 


4C. 

6C. 

aa 

vc. 

s  a,  1  D. 

Dinphrajrm. 

8 11  [till,  broviif. 

Pronaton. 

I'roniiTors. 

lif?-.  aii^.  Kap. 

'rerea  minor. 

TiitcjML 

Trirci«. 

kliomlioiii. 

H1ioriib"i<l. 

iintclL.  nnt. 

Brjcii.  ant. 

Suprii  h]na. 
Iiifrs  fijiiii. 
Deltoit. 

Sunra  sjnn.  1 
Irifpi  spin.    J 
Deltoii . 

Loni;    exT«iuon 

Lon^    6x  tfnanrB 

Exunftors          of 

of  wriML 

of  fingprn. 

lliititib. 

PiTtor.  (cuKtal). 

IntniiMi^  iniiaclM 

of  Iiuid. 

Supin.  loag. 

Supiii.  loDR. 

..• 

r^tin.  Hnrni. 

Biceps. 

Ricii[i«. 

Bicc[iB. 

Terea  major. 

Sorrntus  magnua. 

SerntQB  tnaf^us. 

Lonk;  fltfxora  or 
wrist. 

Lonit  flexor*    ©r 

Pectir.  (clav.) 

Pector,  {oI»r.> 
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Mriscles  rcpresotited  in  the  Scgmonts  of  the  LunjlMi.r  Region, 


11. 

SL. 

3I_ 

1  L.               t                 6L. 

Qoadr.  lamb. 
01>)ti|ut. 

lUaca*. 

Ssrtoriiu. 
(^Uiid.  exL  cnim. 
Ultturitt<ir. 

llui-us. 

Oil  turn  tor. 
AdJuciorM. 

Glntei.                 Qlulei 
TEUftlift  aoL  ( ^    Itic«p8  rsmnris. 

1  Sanii>l«ii()iD. 
Ailtluctorss.      1  Poi>litfiti!i. 

Mu-wles  rcpresoDtcd  in  Uip  .Sncral  Ilefrion. 


I  s. 


Owtroeuimli. 
TlbUlttpoit. 


SB. 


I  Til>ia)i«Mitic»«(r)- 
'AH-i  pproii«i. 


IntriiiMc  musclrs  of  fdnl. 
GwKroc 

TibtAlu  pofiU 


SB. 


IVroiici. 

Iiitnrinic   iniucle» 
of  fout. 


4  ud  n  8. 


flptitnctor  ani  at  raaloifc 


that  difTerent  mitscles  nre  representeri  fide  hy  side  in  the  same  segment.  If 
to  this  table  the  clinical  picture  oi  infantile  pttmlysis  be  referred,  it  will 
liocutuc  nuiiiifvat  at  once  that  the  distribution  uf  the  panilysis  a.ud  the 
situatiun  of  the  Icsiuti  \kat  u  deSnilc  rt:latiati  to  one  another.  Thus  it 
is  evident  that  the  upper  arm  type  of  (w^nilyais  is  produced  by  a  lesion 
of  the  fifth  and  eixth  cemml  gognients;  timt  the  foienrni  typo  of 
pamlysis  is  produced  by  a  lesion  of  the  seventh  und  ciglith  cervical  and 
first  dnraal  aegmenla.  It  is  evident  a^aiu  that  the  thigh  type  of  paralyKia 
is  produced  by  a  lesion  of  the  upper  luinhHr  Rcgnienitt,  ami  that  the  leg 
type  of  paralysia  ia  produced  by  the  leeion  of  the  tower  lumbar  and 
sneml  segnients. 

The  larger  the  extent  of  the  lesion  in  the  cord,  the  greater  the 
Diun)*er  of  muscles  that  will  be  p&ralyaed.  The  more  complete  itio 
destruction  of  a  group  of  cells,  the  greater  will  be  the  degree  of 
pand\-sis  in  the  muscle.  The  great-er  the  degree  of  pamlysis  in  any 
muscle,  the  greater  will  be  the  degree  of  Ktn^pliy  in  tlie  fibres  of  that 
I  miisclc ;  so  that  any  degree  from  slight  to  complete  atrophy  is  possible. 
Inasmuch  as  the  motor  nerve  to  thf  nniscle  is  merely  a  part  of  the 
motor  cell  in  the  cortl  it  will  be  dcstnjycd  with  its  cell  ;  hence  an  atrupiiy 
of  the  motor  Hhres  in  their  paiisage  through  the  iintcro-lateral  column 
of  the  cord,  and  in  the  antenar  root  of  the  nerve,  and  in  the  nerve- 
iruiilc  to  the  muscle,  is  a  part  of  the  lesion  of  this  HiAease. 

Pathology. — The  patholngical  change  at  the  root  of  anterior  polio- 
m\*clltis  was  first  investigated  by  Cornil  and  Charcot  The  (ij)ecimen« 
which  they  described  were,  however,  obt^dncd  from  chronic  cjwes  long 
aft/T  the  onset  of  the  Jiaca-se;  hence  their  dctH.Tiptton,  while  filiU 
ralid  for  such  older  rasea,  does  not  represent  the  pathological  process  in 
it«  early  stage.      \A'ithin  the   past  few  years,  however,  autopies  have 
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been  obtained  by  Viirioiis  obs^prvere — -among  whom  Onunraond,  Itisglcr, 
Guldschiieidor,  i>aiibur,  K^^llich,  .Su'iiicrlitig,  and  Trovi'lynii  inay  I« 
muntiutied — upon  crtSfs  whit-li  oiidwl  jn  dciilU  within  a  wcvk  or  ten  duya, 
oi*  a  icw  months  of  tim  OFisct.  The  a^jK-amncea  as  determined  by  thuse 
autoptiien  are  ns  follows  : — 

The  spinal  Tticninges  are  con^sted,  and  here  tind  there  hicmoiThagcs 
of  Hniiill  cxtenl  are  found  in  the  dura  and  pia  mat«r.  The  exterior 
appearance  of  the  apimil  cord  is  unchanged,  but  npon  section  the  anterior 
portion  of  the  gray  mailer,  and  ffe«[uently  the  cctitiTil  and  pO'itcrior 
purtiona  to  a  less  extent,  are  found  softened,  so  that  they  swuU  up  above 
the  cut  surfiice,  ainl  a)"o  nmrkwlly  red,  with  hero  and  there  small 
hiemorrhagea  and  disteniled  vesse.U.  lliese  changes  are  in  some  case* 
limitod  to  one  anterior  horn  ;  in  somo  cji&os  they  extend  through  one  entire 
enlargement  of  the  coni ;  in  others  jiro  foiind  in  both  enlargements,  or 
evoii  throughout  the  cord.  These  changes  iirv  ttonielimus  found  more 
extcuKively  disaeminuted  limn  might  be  supposcrl  from  the  clinical  histary 
of  the  case. 

On  miiTOKopiral  e:Mm!ruitinn  there  is  found  a  marked  hypersemia 
of  the  tiitifuo ;  all  the  blood'VesaeU  are  engorged  and  Kurrounded  by 
exudation  alike  of  i^eriim,  of  leuccx-ytes  and  of  small  cells.  The  serum 
fills  the  lymph  spaces  about  the  vessels  and  about  the  nerve-coils. 
The  Icueoeyteii  inliltrute  the  ttsiiues  about  the  celU,  and  cluster  around 
the  cells.  There  is  a  great  increase  of  small  cells  and  nuclei  in  the 
nemoglia,  which  may  be  dun  to  pnilifenitioii  of  the  neui-oglia  colls  or  of 
the  oudothclial  dements,  or  may  be  due  to  an  emigration  from  the  1>Io<kI- 
vesaela.  This  infiltralion  of  the  tissues  with  leucocytes  and  iiuelei  may 
be  so  intense  aa  to  nhacuro  all  other  elements.  Enptured  cApillarica  and 
small  h.Tmorrhage»  are  seen  hen^  and  there.  It  is  thus  evirlent  that  the 
snpporiing  substance  (neurnglia)  of  the  gray  matter  and  the  blood-vossela 
are  involved  in  thu  irtllammatory  process. 

The  changeJt  in  the  ganglion  cells  (motor  neurons)  of  the  cord  are 
equally  chanvcteristic.  Thpiso  cells  show  groat  vtirieiies  of  degencrativo 
changes  depending  partly  upon  the  severity  of  the  case  and  partly  upon 
the  length  of  liuio  the  pwccss  has  been  going  on  in  any  ono  cell,  The 
earliest  change  in  the  cell  is  the  cloudy  appeaninco  of  it.s  protoplasm — 
An  increased  granular  appearance  obscuring  the  nucleus  and  leading  lo  it« 
deeper  stiiining  by  the  reagents.  In  the  next  sUige  of  degenemiion  the 
protopla.>;ni  ubsorJ>s  stains  no  longer  ;  the  nucleus  is  faint  and  the  cell 
lias  lost  its  sharp  outline,  and  some  of  Its  prolongations.  Later  t>till  (ho 
cell  appears  changed  into  a  swollen,  shapeless,  or  spherical  ball  of  matter, 
and  its  prol-opliusm  in  altered  into  a  homogeneous  nnfitrtined  ma*s  with 
v.'icuules,  or  Iwis  become  distinctly  granular,  in  \i'hich  case  it  stains  ileeply. 
At  this  stage  the  prolongiitions  are  entirely  absent.  The  last  state  is 
one  of  shrinkage,  the  cell  body  being  changed  into  a  small  deeply-stained 
mass  hardly  larger  tlmu  its  original  nucleus.  Dm'ing  the  later  stiiges 
leucocytes  penetrate  into  the  pericellular  space  and  encroach  upon  the 
cell  body.    In  the  nerve-Hbres,  and  in  l>oth  the  protoplasmic  prolongations 


aii4  nt'tmixon  o{  the  cells,  similar  processes  of  degenemtitJti  are  found 
until  u  airnpltite  iliwtriifMion  of  all  llio  priiceMSOH  of  the  rtsll  is  brought 
nltoiiL  Ihiring  the  first  two  stageR  of  this  process  of  iiiHammatifm 
in  tho  cell  nn  arrest  may  ocnir  ftiid  repjiir  Ijo  estuhlishc'l ;  Lut  the 
cells  which  have  lost  their  processes  aru  permaDently  damaged,  and  fall 
into  atrophy. 

Tho  ctmnge  in  tho  interstitial  liasue  and  in  the  ganglion  cells  ia 
not  in  all  cases  pamllol  in  deforce.  Some  case*  have  been  observed 
in  whioh  lUc  Cflhilar  tlegctietHlioii  was  atlt!nde<l  by  few  or  no  thiuigea 
in  the  veasela  and  interstitial  tissue.  If  the  case  be  examined  some 
weeks  or  months  after  the  onset,  tho  vascular  changes  aro  no  longer 
evideut ;  tho  soroua  exudation  has  been  absorbed ;  there  are  no  longer 
leucocytes  and  cells  within  the  interstitial  tissues,  wherein  only  an 
aln:il>hied  rarefied  neuroglia  is  left,  eonlaininga  few  normal  cells  and  many 
nucle'i,  the  relics  of  degt>norated  cells.  In  some  parta  the  anterior 
horn  may  be  changed  even  iiilo  tnio  sclerotic  tissue ;  and  here  and 
there  a  suudi  cavity  may  be  found  within  this  sclerotic  niiiss.  In  some 
cascA  the  appiirent  change  in  the  luisis  sul>stancc  and  neuroglia  is  very 
slight*  and  the  only  change  is  an  atrophy  of  tho  ganglion  cells  such 
n»  Cluircot  described.  Tho  degree  in  which  various  groups  of  cells 
are  afTocted  variea  greatly  at  dilfercnt  levels  or  even  at  tho  same 
level ;  so  that  sumo  groups  apjie^ir  to  lie  affected  while  nthers  esoajie. 

The  resiUt  of  this  atrophy  of  the  colls  and  6iin*ounding  tissue  is  a 
gradual  shrinking  in  the  entire  size  of  the  anterior  hum  ;  and  as 
the  nerve- fibres  arising  from  these  cells  p.iss  int-o  the  anterior  and 
anterolateral  columns,  and  into  the  anterior  spinal  nerves,  there  is  an 
nccompnn}nng  atrophy  in  these  columns  and  in  these  nerves.  Many  of 
the  celts  in  the  anterior  hoin  aie  association  cells  with  neitraxons  which 
pass  otdy  to  other  levels  of  tho  coni  through  the  untero-luteral  columns ; 
and  these  also  suffer  in  tho  lesion.  Hence  in  cords  examined  Inte  in 
the  disease  there  is  a  manifest  deformity  of  tho  entire  enhirgemcnt 
•fTcctctl ;  and  on  section  there  is  a  decided  shnnkage  and  apfjjirerit 
BcleniAis  of  the  columns  aruund  the  anterior  horn.  This  condiiiun  is 
shown  in  Fig.  19. 

Considerable  discussion  has  arisen  on  tho  exact  origin  of  this  in- 
flamnialory  process,  and  two  opposing  hypotheses  are  current  reganling 
it.  Tlic  majority  of  recent  observoi-s  believe  that  in  anterior  poliomyelitis 
we  hare  an  acute  inflammatory  process,  similar  to  that  in  genend  myelitis 
hnt  limited  lo  tho  dntnain  nf  the  anterior  spinal  arteries  ;  and  that  tho 
atrophy  of  the  spinal  cells  is  the  terminal  stngo  of  this  process  of  general 
in  flam  I  nation.  A  few  observers  (von  Kahlden,  for  iiistajicc)  still  bi-lic%o 
that  there  aro  cases  in  which  the  disease  is  a  degeneration  limited  ex- 
clusively to  the  Ruterior  colls,  and  nnt  Hcconipanicd  by  any  gcripnd 
inflammatory  process  ;  un>l  these  obsurvura  still  maintain  that  the  original 
description  of  Charcot  is  correct. 

A.  hremnrrhage  into  tho  anterior  honi,  or  a  thromlM)sis  of  one  of 
liie  branches  of  the  anterior  spinal  artery,  has  been  snp|xised  to  be  the 


leeion  in  the  cases  which  begin  auddonly  without  fever ;  hut  although 
this  hj-TJOthesis  is  likely  enough,  no  actual  oljservjitiotig  can  he  found  to 
support  it.  It  has  been  shown  by  Allhutt  and  others  thuleli^iit  ha-'mor- 
rhages  occur  in  the  spinni  cord  in  children,  cither  spontaneously  or  after 
slight  injurieit.     The  exact  pathology  of  these  eases  ia  still  unknown. 

As  a  consequence  of  the  npinal  leeiiin  thero  is  a  dcgenpmtion  and 
atrophy  of  the  anterior  nerve-mots  and  of  the  motor  fibres  in  tho  nerves 
of  tho  Ixuly  proceeding  fmin  the  SL-giuciit  alTucLtid  by  tho  lesion.      There 


PuL  1<1,— Rpctinu  thtmicH  tlm  wvrntti  r*Tvtr«I  wipmitnt  or  111'  rtinl  fmn  s  rnw  i 
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is  alBO  a  granular  degeneration  of  the  muscle  fibres  in  the  early  stage ; 
and  finally  the  ninscles  are  changed  into  tibraus  bands,  itifihrated  in  some 
cases  with  fat.  Mention  must  also  be  made  of  tho  smaller  size  of  the 
'bones  in  the  affected  Hrab.  This  is  rather  an  arrest  of  growth  than  a 
pathnlngica]  state.  Occasionally  a  tnio  multiple  neuritis  is  associate<i  with 
a  poliomyelitis  (II),  l>oth  due  to  the  s;mie  cause. 

Etiolog'y. — Aritenor  poliomyelitis  occurs  with  al)out  equal  frequency 
in  the  two  sexes.  Hereditary  influences  piny  no  part  in  its  causation. 
It  is  essentially  a  disease  of  infancy,  although  it  occurs  at  all  Asts 
of  life;  cases  have  been  noted  in  wlolescence,  in  luJult  life,  and  even 
in  old  age.      The    following    taWc   (Table   III.)  demonstrates   tliat  the 
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Table  IIL- 

—Age  of  Onset  in  Anterior  Poliomyelitis. 

Vobr. 

1 

a 

3 

4 

6    1   a 

T 

9       fl 

10 

s«»%i(imi;e»      . 

20 

2.1 

la 

1 

1  i    2 

Galbmitli    . 

17 

aa 

u 

4 

1 

,  , 

Siilfcler 

14;  92 

hb 

n  1     9 

B 

R 

n 

n 

R 

Gonren 

21     21 

25 

9     17 

4 

3 

6 

4 

Suit 

le    38 

27 

I9i     10  '     4 

2 

2    4 

s 

Tutal 

.   |11S'2M 

uo 

52  1  38  1  12 

7   '  14      S 

cs 

znajoritj  of  cases  occur  during  the  second  and  third  years  of  life,  and 
that  the  disease  is  rather  rare  after  the  age  of  six.  It  has  been  supposed 
by  some  authors  that  cases  of  congenital  club-foot  are  due  to  the 
occurrence  of  anterior  poliomyelitis  in  utero;  and  it  is  certain  that 
Buch  cases  are  usually  associated  with  a  congenital  lesion  of  the  Bacral 
r^on  of  the  cord.  This  lesion,  however,  is  usually  due  to  a  defect 
of  deyelopment  rather  than  to  a  vascular  disease ;  hence  the  assertion 
that  anterior  poliomyelitis  may  occur  in  utero  is  open  to  doubt.  That 
the  disease  may  occur  very  early  in  life  is  confirmed  by  the  case  recorded 
by  Duchenne,  in  which  the  child  was  but  twelve  days  old  ;  and  Sinkler 
has  recorded  a  case  in  which  the  child  was  six  weeks  old.  The  youngest 
patient  in  laj  own  records  was  of  the  age  of  five  months. 

The  season  of  the  year  appears  to  have  a  direct  relation  to  the 
occurrence  of  infantile  paralysis.  Dr.  Barlow  called  attention  to  this  fact  in 
his  monograph  in  1878,  and  it  has  been  noticed  by  Sinkler  in  his  numerous 


Tablk  IV. — Month  of  Onset  in  Anterior  Poliomyelitis. 


Barlov. 

Sinkler. 

Gowt'rs. 

Htarr. 

T0UI. 

January  . 

1 

4 

2 

8 

Fobruary . 

0 

3 

1 

5 

March 

4 

9 

6 

20 

April       . 

2 

4 

2 

9 

Hay 

4 

10 

3 

18 

June 

6 

27 

11 

6 

49 

July 

16 

52 

13 

16 

97 

August 

11 

65 

13 

27 

116 

Se)ittfmb«r 

4 

29 

15 

17 

65 

October   . 

8 

25 

6 

8 

42 

November 

1 

4 

2 

4 

11 

December 

2 

3 

6 

2 

12 

53 

235 

70 

94 

452 

papers.  Sir  W,  Cowers  also  confirms  the  statement.  The  preceding 
table  shows  the  month  of  onset  in  the  cases  recorded  by  these  authors, 
and  in  my  own  cases.    It  will  be  noticed  that  (Table  IV.)  the  vast  majority 
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of  the  cases  occur  in  the  months  of  June,  July,  August,  and  September; 
that  iX  during  tho  inotiths  of  grealoitt  h«at  in  Kn^Lind  and  in  America. 

llie  fiict  that  ihis  disease  has  occurred  in  epidemic  fonn  has  ihrown 
considcraMo  lij^ht  \\\w\\\  the  ctifdn^'y  ;  ond  hna  niado  itcxtrenieiy  iituJ-al'Io 
thai  It  is  tu  bu  regardiKl,  at  luast  in  eoiuc  cases,  as  an  ttcnLu  irifcctiuus 
dise:iao.  CohuLT  was  the  first  to  record  the  ocrurn-iict!  of  the  disease  in 
Gpidemit.':  fnrm ;  for,  in  descnbin;;  a  ciso  of  this  kind,  ho  noted  tlio  fiiot 
that  the  parents  of  ibo  child  remarked  tbit  in  the  viIh»;^o  in  which  they 
lived,  eight  or  ten  other  children  had  Uicn  attaelted  with  similar  symptoms 
within  a  period  of  three  months. 

In  a  cntnmuuication  to  tho  Society  of  Modical  Sciriicc  in  Lyons,  in 
1887,  Cordit'r  announced  that  in  iho  course  of  tho  months  of  June  and 
July  1885  he  Imd  seen  thirteen  cartes  of  infantile  puraly&i^  in  tho  town 
of  Sainte  Foye  I'ArgcntitTe,  a  town  of  a  jwpulation  of  loOO  persons, 
where  in  oth«r  years  the  diaeaae  hail  been  extremely  rare.  In  1^30, 
Leogard  rq>ortrd  that  in  tho  liitlo  village  of  Mundal  in  Norway  eight 
cases  of  infantile  pandysis  had  been  seen  between  tho  last  of  July  and 
the  first  of  September;  the  diseiuso  never  hH\iiig  been  sicn  in  the  town 
before.  Medin  (12),  of  Stockholm,  kUo  describes  ftn  epidL>mic  of  tho 
disease  in  Sweden.  In  1 888  ho  saw  during  iho  spring  five  cases ;  but 
during  the  aununer  the  number  increased  rapidly,  so  that  between  the 
Ist  of  August  and  tho  Ist  of  Nove?iiher  forty-four  awes  hiul  been 
ohsen-ed.  Necropsies  were  made  in  some  of  these  cases,  which  proved 
the  disease  to  bo  a  pare  anterior  poliomyelitis,  Medin  records  the  fact 
that  in  the  town  of  Uraea  in  1881  Bergenholtz  had  akscrved  a  little 
epidemie  of  thirteen  cases.  The  most  cxt«n.sive  epidemic  of  the  diswise  ever 
known  was  ol>served  by  t'averly  in  1895  in  Rutland,  Vermont.  Through 
bis  courtesy  I  examined  u  numWr  of  his  cases  dviriug  this  epidemic.  Tlio 
epidemic  occui-rcd  lietween  the  20th  of  July  and  the  20th  of  Septemlter 
IHD.'j,  in  a  broad  valley  within  a  radius  of  twelve  miles  fmm  the  city  of 
Kiittand.  Isolated  esses  within  a  mdius  of  lifty  miles  were  observed 
during  that  sutnmcr  with  unusiud  fre(|ueucy.  One  hundred  and  furty 
cases  of  the  discise  occurred,  of  all  grades  of  severity  ;  and,  though  they 
chiefly  appeared  in  infants  and  children,  adulta  were  not  osempt.  In 
many  eases  tho  atrophic  paralysis  wjis  attended  by  pains;  hut  in  none 
were  anu.'i*thesia,  bedsores,  or  iK'rmunent  bladder  iind  rectal  disturbances 
protluced.  It  was  easily  possiblo  to  cxdudu  epidemic  ccrebro-spinal 
meningitis  ;  and  tho  resulting  permanent  palsies  exactly  resemblecl  those 
left  after  atrophic  pamlysis.  In  tho  majority  o^f  cases  the  onset  was 
acutely  febrile,  with  marked  constitutiotial  disturhances.  The  epidemic 
ceased  after  tho  20th  of  Soplctnbcr.  There  has  been  no  rcciUTcnce. 
Unfortunately  no  autopsies  wore  obtaiuicd.  Pioraccini  oKieired  seven 
cases  occtirriug  within  u  few  weeks  in  July  iiTid  Aiigiist  18'>.5  in  a  small 
village  near  Florence  (Italy),  where  at  that  lime  an  cpideauc  of  whoujmig- 
cough  was  prevailing. 

These  facts  prove  beyond  question  that  the  disease  may  occur  in  the 
form  of  an  epidemic. 


Another  iiidicatioii  of  tho  infections  origin  of  infantile  pftralysis  ia  its 
freqUtiut  occurrence  in  connection  with  other  infectious  diseases,  or  sub* 
ec<|nc>nl  to  Lhcra.  Among  my  own  oLses,  diphtheriiv,  meningitis,  measles, 
pneumonia,  noarlut  fever  unci  acute  m:it;u'iiil  |M)is(>niTig  were  noteil  iia 
h.iving  occnrred  in  n  number  of  casew  jiist  pHor  ti»  the  on.ietof  the  discAse. 
Gowyrs,  it  is  tnio,  qnestions  the  rcljttiouship  hotween  iifi  occurrence  and 
that  of  other  acute  febrile  disejisos,  Itiit  the  eoiticiclerico  h&^  been  obsorv-Cjd 
by.  too  many  diftcrent  aiithors  to  ho  merely  accidental  RvpoBure  to  cold 
or  to  sudden  check  of  perspiration  hsiti  been  alleged  as  a  pmxiinate  ciuiMt. 
I  hiive  seen  several  cases  wIul-H  have  ansen  in  Ikjvs  after  Bwimmuig  in 
very  cohl  water  for  loo  long  a  time,  and  it  is  not  unlikely  tliat  the 
fre*]nencv  of  its  appeanince  in  sunmuT  in  due  to  occasional  chill. 
Traiiniatisno  him  also  been  regartled  an  imme<Ii.ito  cause,  and  fier-end  cases 
arc  on  itword  where  children  have  boon  paralysed  after  a  fall  or  a  blow 
on  tho  biick  (1).  Inasmuch  as  we  have  already  seen  that  vascular 
distiirl){tnc88  are  at  the  Imisib  of  the  affectiun  in  niatLy  cases,  there  is  every 
rfa£on  to  heliere  that  traumatism  may  be  a  factor  in  tho  cjiuaation  of  the 
Afieotion.  U  hether  the  functional  hypersprmia  ct>n!iei[uciit  upon  tho 
increased  activity  in  tho  liiniljar  re^on  of  tbu'  cnrtl  at  a  time  of  life  when 
the  child  18  learning  to  walk  may  account  for  the  fre<pient  occiinence  of 
pftralysis  in  the  legs  at  that  timo:,  is  an  o|>en  question  ;  but  if  hfemorrhnge 
or  throml>osis  of  the  spinal  vessels  be  accepted  lut  the  futidamcntal  ]mtlio- 
logical  condition  in  tho  non-febrile  cases  this  factor  must  not  be  cUaregarded. 

Diagnosis. — '['here  is  no  diHiculty  in  recognising  tho  disease;  in^lccd, 
it  ia  hanily  likely  U)  be  mistaken  for  anything  else.  Uceasionally  a  child 
attacko<l  with  acute  articular  rheumatism,  on  account  of  the  pain  in  tho 
j<jint«,  is  unwilling  to  move  iho  limbs,  and  thus  may  be  thought  to  be 
paralysed.  A  careful  examitiation  will  soon  demnnBtnito  tho  true 
coadition  ;  for  acute  rheumatism  never  cauee«  any  airoj.hy  or  paralysis, 
and  tlie  local  tenderness  in  the  juintK,  the  sweating,  and  the  lack  of 
eoMneea  of  the  limtm  may  also  aid  in  the  iliagnosis.  li^u-hitis,  sometimes 
eaosed  among  children  living  in  healthy  and  comfortjilhlo  fcurrounrlings  hy 
ibo  use  of  artificial  jtaCcnt  foods  containing  an  excess  of  sugar,  may 
appear  with  a  sudden  febrile  orusct,  and  much  pain  luid  tenderness  in  the 
limbs  and  unwillingness  to  move.  But  the  chihl  is  not  really  paralysed  ; 
and  the  state  of  its  bones,  the  general  condition  and  the  sweating,  as  well 
as  the  lack  uf  limitation  of  the  pain  and  immobility  to  one  or  two  tiirdis 
Urill  prevent  this  disease  frnm  being  niistjiken  for  infantile  )]aralysi».  In 
smne  cases  of  anterior  poliomyelitis  considerable  pain  is  full  in  the  limits, 
and  some  tenderness  of  the  surface  and  of  the  muscles.  The  existence 
of  pain  during  the  first  two  days  of  tha  disease  occasionally  leads  to 
mistakes  in  diagnosis.  Thus  Miirsh  reconla  tho  case  of  a  child,  five  years  of 
age,  who  wjl''  suddenly  attacked  with  pain  in  the  left  leg  oxttfiiding  <h>wn 
the  thigh  to  the  knee,  Tho  limb  was  flexed,  abducleri  and  rotated  outward, 
and  any  movi-mcnt  was  pjiinfwl ;  hence  the  easo  was  roconted  na  »<.iil.e  hip 
disease,  but  a  closer  examination  showed  the  hip  joint  to  be  quite  freely 
movable ;  and  after  two  days,  when  the  pain  had  paascd  away,  the  case 
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waa  found  to  ho  ono  of  infantile  paralysis.  The  fover  and  general 
constiuitioii.-il  disturljauces  present  at  the  onset  had  obacured  the 
diagnosis.  It  has  been  uuggeated  that  when  piln  is  Revere  a  neuritis 
»wMimpaiiic3  the  poliomyelitis.  The  existence  of  pain  alone  is  not  a 
miDiciunt  n'a^on  to  warrant  this  diagnosis,  inasmuch  ii*  the  more  recent 
pathulngy  indicJiU's  that  in  the  early  stagua  there  is  a  congestion  of  the  gray 
maitcrof  the  cord  which  mi'^^ht  Ihj  suflidcnfc  to  exiikin  tho  iwtin.  If,  how- 
ever, the  pjtin  continue,  and  tendcrntu*  uomes  on  in  the  muscles  and  nerves, 
it  i«  pi-ohalilo  that  a  nenritis  due  to  the  same  ijifections  agent  has  set  in. 
It  is  to  he  i-emcinhcrwl  that  polyneixrilis  is  usually  a  disease  affcc-ting 
the  oxtreniibitis  Hymmetricallv,  and  causing  drop-wrist  and  drop-foot; 
that  the  distal  purts  aro  more  severely  paralysftd  than  the  proxinvd  parts 
of  tliu  oxtroniit.ios  ;  that  ihei-e  is  no  such  selection  of  miMcles  paralysed 
as  in  iwliomyclitis  ;  and  that  tlieie  aie  usually  sensory  disturhanccs  of 
A  periniinciit  nature — anaesthesia  and  analgesia  or  ataxia — in  addition  to 
the  [xun  and  tenderness  along  the  nerves:  hence  in  the  stage  of  acute 
onsL'l  a  polyneuritis  should  not  he  confounded  with  a  poliomyelitis.  When 
p*>lynouriti8  accorapaiiies  poliomyelitis,  the  diuieal  pictiu-e  will  be  nuxde 
Up  uf  a  combination  of  these  sympiomi?. 

A  locidised  neuritis  of  the  brachial  plexus  (Erb's  paralysis)  causing 
jwiralysls  of  the  deltoid,  biceps,  eoraco-bmchialis  and  supinator  longus  is 
ItQt  Lincommcn  in  infants,  and  might  be  misl&ken  for  infantile  palsy.  The 
history  of  injury  during  flelivRry  and  the  IotaI  anieathesia  in  the  diA- 
Iribulion  of  the  circumflex  ner\'e  will,  however,  correct  the  mistake.  Such 
cases  usually  end  in  recovery. 

Prognosis. — The  pnignoais  in  anterior  poliomyelitis  is  always  grave, 
I'atitMiK  do  not  often  die  of  the  affwction,  hut  they  rarely  ewape  a  por- 
maucnt  paralysis  in  some  part  of  the  body.  It  is  true  that  in  the  majority 
uf  east's  the  original  paralysis  subsides,  so  that  there  is  apparent  iuiprovt*- 
ment  to  a  considerable  degree.  Thus  a  psitient  who  has  originally  been 
iviralvsod  in  both  lej;s  may  entirely  recover  the  power  in  one  leg,  and  may 
iw  left  with  a  condition  of  paralysis  in  the  peronei  or  in  the  anterior 
tibial  group  uf  the  other  leg ;  so  that  the  final  condition  is  very  much 
less  scx'ere  than  that  of  the  onset.  As  a  rule  the  limb  that  is  affected 
never  entirely  regains  ita  power,  and  usually  shows  some  atrophy  and 
shortening;  the  growth  of  a  limb  is  hampered  by  the  existence  of 
the  disoMse,  and  hence  in  a  growing  child  the  unaffected  limb  outgrows 
the  other.  It  is  thought  that  an  electri<ral  examination  two  or  three  weeks 
aftnr  the  onsot  of  the  disease  will  afford  some  ground  for  a  prognosis  ; 
that  the  niiwcles  whieh  respond  to  tho  faradic  current  three  weeks  after 
the  onset  of  the  disease  will  eventually  recover,  while  those  thai  fail  t<) 
respond  to  this  current  at  that  time  will  always  Iw  somewhat  im]w,ir<Kl. 
The  loss  of  faradic  reaction,  however,  is  not  an  indication  that  these 
muscles  will  be  totally  |Ntralyscd,  since  the  famdic  reaction  has  U-en 
known  to  return  in  a  muscle  a  year  after  it  has  been  lost;  yet  such  a 
muscle  never  completoly  recovers  its  size  or  power.  The  prognosis  is  much 
better  in  the  coses  which  bedn  with  fever  than  in  those  which  do  not. 
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Treatment — TLe  treatment  of  iiifiiiitile  apiiml  paralysis  in  the  acute 
itage  conaisU  in  keeping  the  child  c]uiot  in  hcd,  aiul  ap]>lying  a  mild  form 
of  counter-irritation  nlnng  the  f;pine  ;  thiR  ix  \\v:?X.  done  by  a  pi^t-e  con- 
sisting of  mtwtard  one  p;»Tt  and  Hour  throe  parts,  applied  in  a  poultice 
idong  the  bftck  and  removed  jw  soon  hh  the  skin  is  redik'ncd  and  then 
Kgain  renewed  ;  so  thnl  for  ut  least  a  weiL^k  there  shall  be  continual  counter- 
irritation  -mthout  the  HiiMtomfort  of  a  blister ;  or  dry  cupping  airing  the 
spine  may  ho  applierl  fror|uent!y.  Freijuent  sponging  with  idcohol  and 
cool  wnt«r  i&  indjcnted  in  the  ciwes  in  which  the  temperature  is  above 
101%  btit  phenaccttn  omntipyrin  arc  not  t<i  be  iii^ed  unlctut  the  teinpentture 
reach  103°  P.  There  is  some  advantnge  to  bo  gained  from  the  internal 
iwc  of  ergot  or  of  irxlidc  of  potash  in  tlie  early  stago,  nnd  rrnxlerate  doses 
of  ealicyliiie  of  8od«  or  of  quinini;  may  be  used,  li  the  child  is  in  much 
pain  or  has  convulsions,  modorato  doses  of  bromide,  with  or  without 
codeia,  may  be  employed  as  a  symptomatic  remedy.  Tlie  general  treat- 
ment of  febrile  conditions,  a  light  diet,  and  laxatives  are  not  to  ho  neglected. 
Kest  in  a  prone  position  in  bed  is  better  than  constant  lying  ii|>ou  the  back. 

When  the  acute  stage  has  passed  over,  there  is  little  to  be  done  during 
the  fimt  week  excepting  to  nourish  the  nhild  well  and  keep  the  jKii-alysed 
limb  warm.  Iodide  of  poto&li  in  three  to  five  gnuu  dobcs  may  be 
administered  three  times  a  day. 

\\lien  the  paralysis  begins  tn  subside  spontaneouisly  it  is  well  to 
administer  strychnin«  in  full  dose — ^^  of  a  gndn  three  time-s  a  day  for 
a  child  of  three  years  of  age.  This  remedy  is  best  given  at  intervals, 
not  continuously  ;  it  is  my  I'ulc  to  use  it  for  a  week  and  then  intermit  it 
for  three  days.  The  condition  of  nicchanical  irritability  in  uniKiralyse*! 
mOAcles,  as  determined  by  percussion  with  a  hammer,  is  a  good  indication 
of  the  degree  of  the  effect  pmduoed  by  the  strychnine,  and  the 
sln-ehninc  may  be  increased  up  to  a  definite  point  uf  increase  in  this 
irritation.  It  is  to  be  remembered,  luiweviT,  that  twitching  of  the  limits 
and  stiffness  of  the  hack,  usually  indicative  of  strychnine  effects,  are  not  to 
be  expected  in  infantile  paralysis  whore  the  njiistlea  are  paralysed.  Whether 
general  tonics,  such  as  cod-liver  oil,  hyptjphoaphitca  or  aniunic,  have  any 
effect  of  n  favourable  kind  may  be  left  to  the  jud.gment  of  the  physician 
in  each  individual  case.  The  most  important  indication  during  the  stage 
of  regression  is  to  preser\'0  the  nutrition  and  function  of  the  paralysed 
moaoles ;  and  this  is  to  bo  attained  by  skilful  massage,  by  hydrotborapy, 
or  by  the  use  of  oleetiicity. 

Mtwtage  is  of  the  utmost  importance  in  those  cases  and  should  be 
gi^-en  once  or  twice  a  day  with  care,  combined  with  such  attempts  at 
active  movement  as  the  child  is  able  to  make.  Among  the  poorer 
classes  it  is  well  to  instruct  the  mother  how  to  do  thi.-!.  so  lh.it  it 
should  l»e  given  with  [lorsistence.  The  mo-ssago  shouhl  not  bo  of  the 
hardest  kind,  and  yet  should  be  suflieicnt  to  stimulate  the  cia-idation  m 
the  limbs,  and  Uj  promote  the  lymphatic  and  venous  flow. 

Next  to  massage  mtrliaitifiii  (ierkrs  which  shall  induce  the  child  to  make 
use  of  the  weakened  limb  are  to  be  employed.     A  household  gj-mnasium, 
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adapted  to  tho  individual  case,  can  easily  be  devised  by  the  physician ; 
and,  if  such  exercises  are  made  a  kind  of  play  for  the  child,  much  good 
will  be  derived  from  his  own  efforts. 

Hydrotherapy  has  also  an  important  use.  The  general  circulation  in 
the  cold  and  flabby  limb  is  aided  by  warm  baths,  and  it  is  my  habit  to 
order  these  children  to  play  in  warm  water  (temperature  98°  F.)  for  half  an 
hour  twice  daily.  This  warm  bath  may  be  followed  by  a  cooler  sponging 
and  brisk  rubbing,  but  cold  water  should  not  be  employed  for  these 
children  as  the  temperature  of  the  paralysed  limb  is  always  below  that  of 
health.  Proper  protection  of  palsied  limbs  by  extra  flannel  clothing  is 
always  advisable. 

Electricitij  is  a  valuable  agent  in  the  treatment  of  infantile  paralysis, 
but  a  clear  statement  of  its  use  should  be  made  by  the  physician  to  the 
'  family.  Electricity  has  no  influence  whatever  upon  the  course  of  the 
disease.  It  does  not  affect  the  lesion  in  the  spinal  cord — either  to 
decrease  the  hyperemia,  or  to  increase  the  nutrition  of  the  nerve-centres. 
Applications  of  galvanism  to  the  spine  are  therefore  absolutely  useless ; 
but  applications  to  the  muscles  may  be  of  distinct  service  in  two  different 
ways  : — first,  by  causing  their  contraction,  and  thus  exercising  them  when 
voluntary  exercise  is  impossible  j  and,  secondly,  by  promoting  those 
chemical  changes  in  the  muscle  which  are  essential  to  growth  and 
nutrition. 

Examination  of  any  case  will  reveal  a  certain  number  of  muscles  in 
the  paralysed  limb  which  respond  to  faradism.  These  muscles  will 
eventually  recover  entirely,  yet  the  tone  and  strength  of  the  muscle  should 
be  kept  up  during  the  period  of  improvement  by  means  of  exercise  with 
either  the  fanidic  or  galvanic  current.  It  is  well  proven  that,  as  exercise 
of  a  healthy  arm  will  markedly  increase  the  size  of  tlio  biceps  muscle,  so 
the  application  of  faradism  regularly  to  a  susceptible  muscle  will  increase 
tho  size  of  this  muscle ;  hence  to  the  weakened  muscles  which  still 
respond  to  faradism  an  application  of  the  faradic  current  for  about  ten 
minutes  once  or  twice  a  day  will  be  of  service.  The  majority  of  the 
paralysed  muscles  do  not,  however,  respond  to  faradism,  and  it  is  time 
wasted  to  apply  tho  faradic  current  to  these  muscles,  for  they  do  respond, 
as  a  nile,  to  intemipted  currents,  the  positive  pole  being  placed  over  the 
muscle  and  the  negative  upon  the  limb  at  a  short  distance  above.  The 
interruptions  should  be  made  by  an  electrode  held  in  the  hand,  and  pro- 
vided with  a  fin<,'er-key;  and  each  muscle  should  be  treated  for  about 
three  minutes  daily — fifty  to  sixty  interruptions  a  minute  being  made  by 
tiie  finger.  The  strength  used  should  be  tho  least  which  will  secure  con- 
traction in  the  muscle.  When  interruptions  of  the  current  do  not  produce 
a  prompt  response,  alternation  of  the  current  may  }>o  emploj'cd  by 
reversing  the  current  rapidity  by  mcms  of  the  pole  changer  on  the 
battery.  It  is  to  be  remembered  that  in  this  disease  the  application  of 
electricity  is  more  painful  than  in  health.  It  is  also  to  bo  remembered, 
in  applying  electricity  to  children,  that  their  confidence  must  be  gained  ; 
if  they  are  frightened  at  the  first  application  subsequent  treatment  will 
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be  a  continual  slruggle.  It  is  my  cnstoin,  therefore,  to  begin  a  coutbq 
of  eIc<:tnRal  treatmoiil  to  a  child  by  scveml  applications  of  tlx!  epfiiigos 
and  eipctnxles  whilrt  nociuTent  is  parsing,  tlms  accn«toniifit;  tin?  child  to  tlie 
pparatiut  and  giiiniiij;  iU  confidence.  After  two  or  three  such  (ippHcii lions 
weak  current  nmy  Iw  used,  and  thtm  diiy  by  diiy  its  Kticrigth  may  !« 
until  !>y  the  end  of  ten  diiys  the  iiecc;ss£iry  strength  is  attained. 
In  ihid  way  a  daily  Btnigglfl,  m'th  uiifvitinfactnry  jind  proluihly  UBoless 
Applications,  cun  bo  avoided,  <'tn<l  \\vi  jmretit'a  cunt>ciit  ubtuincd  to  ii  course 
of  treatment  to  which  tbey  woidd  eventiuilly  object  if  cveiy  appliciitioii 
meant  a  stniggle.  An^v  intelligent  mother  or  nurse  csm  lie  tH.iight  to  give 
the  galvanism  or  faradisnj  to  a  chthi  in  this  mannoi-,  and  it  is  best  to 
interest  the  attendant  in  the  IrcJilmt^nt  from  the  beginning,  and  to 
instruet  her  caiefuUy,  so  that  within  a  week  the  treatment  ciin  bo  left 
entirely  in  her  lianiR  Such  iici  upplicatiou  of  electricity  is  to  1>c  made 
daily,  or  twice  a  diiy  for  two  or  three  years.  Spontaneous  recovery  will 
have  reached  ita  bei«t  at  the  end  of  the  first  year,  but  even  after  this  time 
these  mitselea  may  be  brought  itit<]  a  condition  of  Lypertiophy  by  means 
oontiimud  cxereisc.  M'hen,  however,  a  child  i»  cjuite  ablu  with  »onio 
force  to  move  vohintarily  any  paralysed  muscle,  it  is  far  better  to  rely 
Upon  vobuitory  exercises  than  nixiii  olcelric  applications.  If  at  the  end 
of  A  year  no  effect  is  olitaiiied  in  a  muscle  from  massage,  bathing,  and 
electricity,  there  is  no  \\%q  in  continuing  the  treatment  of  that  muacle,  as 
it  will  never  recover ;  itfl  nerve-cellfl  are  entirely  destroyed 

The  use  of  urahamatl  apjiumiua  plays  a  great  jwirt  in  the  trcnlmcnt 
of  infantile  paralysis  in  the  chronic  stage.  It  is  to  be  remtmlvered  that 
many  weak  nniscles  can  do  their  work  only  when  the  limb  is  placed  in  an 
adN'antageou.t  position,  or  when  they  are  assisted  in  tbeir  action,  Many 
of  the  muscles  have,  as  part  of  their  fuiieiion,  to  keep  the  joints  in  place, 
and  this  \xwX  can  Ijo  supplied  by  jiroperly  adjusle<l  braces;  In-nee  au 
apparatus  may  enable  the  phild  to  use  a  muscle  or  move  a  joint  wbith  it 
could  not  do  if  the  joint  wen?  unsupported.  Again  the  re(*ult  of  paralysis  of 
one  group  of  muscles  is  tti  allow  the  joint  to  bo  bent  by  its  opponent,  or 
to  yield  t4>  the  iiiduencu  of  graviUition  ;  hence,  if  a  bnice  bo  not  applied 
early  to  correct  this  teiiflsncy,  the  piindysis  is  often  followed  by  deformity. 
There  is  no  diftea.>«o  in  which  orthopifwlic  apparatus  is  of  more  service  than 
in  infantile  paralysis,  and  it  caiuiot  be  applied  too  early,  as  it  may  prevent 
the  dfvelopineiit  of  c(vn tract nrcs  and  of  deformities.  Tlicro  i.s  no  stage 
in  which  it  is  too  late  to  fix  a  brace  ;  for  even  when  these  deformities 
have  occurred  tenotomy  mar  be  emploved  to  straighten  and  adjust  a 
joint,  and  then  the  limb  can  be  fixed  by  the  bnxco  in  a  proper  position. 
But  every  case  has  to  bo  ti-eated  skilfully  in  accordance  with  ila  own 
peculiarities,  and  the  rejidy-made  braces  of  the  shops  arc  often  war&o  titan 
none.  A  spix-inl  appamius  for'  each  case  must  be  fitted  umlcr  the 
direction  of  an  orthopaslic  siu-geon  ;  and  it  is  to  be  remembered  that  in 
a  growing  child  such  aiipanttus  mu^tt  be  eontftantly  reailjnsted,  its  length 
and  sixe  Iwing  changed  fmm  month  to  month  in  accordance  with  the 
development  of  the  limb. 
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In  many  cases  of  deformity,  where  there  is  a  strong  contracture  of  a 
fairly  healthy  muscle  overcoming  the  weak  paralysed  muscle,  the  question 
of  tenotomy  will  arise.  Tenotomy  will  of  course  result  temporarily  in 
a  replacement  of  the  deformed  limb  to  its  natural  position ;  but,  unless 
the  joint  can  afterwards  be  held  by  a  brace  in  a  proper  position,  tenotomy 
alone  will  be  of  no  permanent  service.  Hence,  in  some  cases,  tenotomy 
is  only  to  be  regarded  as  a  preliminary  to  the  proper  appUcation  of 
appai-atus.  Apparatus  has  also  been  devised  (especially  in  the  treatment 
of  infantile  paralysis  of  the  hands)  by  means  of  which  weakened  muscles 
may  be  reinforced  by  el^tic  bands  so  applied  as  to  take  the  place  of  the 
paralysed  muscle.  Thus  a  drop-wrist  or  a  paralysis  of  the  extensors  of 
one  side  of  the  wrist  can  be  somewhat  relieved  by  a  series  of  elastic  bands 
attached  to  the  finger-tips,  or  to  rings  and  to  the  elbow,  and  running 
through  a  bracelet  at  the  wrist.  Such  devices,  however,  are  usually  dis- 
carded after  a  time,  as  they  are  more  cumbersome  than  useful.  Apparatus 
is  especially  applicable  to  spinal  curvature  of  the  paralytic  kind  ;  and  in 
any  case  in  which  the  body  or  back  muscles  are  involved  at  the  onset,  it 
is  well  for  the  child  to  wear  a  brace  in  order  to  prevent  the  establishment 
of  some  form  of  ciUTature. 

It  has  been  proposed  to  attach  a  portion  of  the  tendons  of  certain 
healthy  muscles  to  the  severed  tendons  of  paralysed  miiscles  about  the 
ankle,  knoo,  wrist,  and  elbow,  in  order  that  the  healthy  muscle  may  be 
made  to  do  the  work  of  the  muscle  which  is  paralysed,  and  a  few  successful 
attempts  in  this  direction  have  been  reported.  I  have  seen  one  case  in 
which  the  result  was  excellent,  a  portion  of  the  tendon  of  the  post-tibial 
muscle  being  attached  to  the  tendon  of  the  peroneus  longus,  whereby  all 
weakness  and  deformity  were  corrected. 

M.  Allen  Starr. 
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POLIOMYELITIS  ANTERIOR  CHRONICA 


Usr>ER  this  name  will  be  included  the  chronic  degenerative  dUeaso« 
which  involve  the  celU  of  tlic  utiUiriur  horns  of  the  spinal  corri,  and  in 
assixiatiun  with  these,  under  Bullwr  piralyses,  will  bo  deacrihed  the 
chiunic  degenerative  rliflejisea  of  the  reprp^entatives  of  these  cells  in  the 
mwhiila  olilongata,  nanirlv,  thi?  nnclei  of  the  motor  craniftl  nerves. 

The  niimc  poliomyelitis  anterior  chronica  expresses  a  chronic  inflnm- 
mution  limited  to  the  anterior  jmrt  of  the  gmy  matter  of  the  npinal  cord  ; 
but  thir  iiHuie  does  not  really  express  the  disease  fully  or  carrectiv,  for  in 
the  first  place  the  disease  is  a  chronic  prugre^sive  dejjene ration,  and, 
secondly,  the  morbid  procetui  may  att'cct  the  latoral  columns  03  wcU  aa 
the  gray  matter. 

According  to  recent  investigations  the  so-called  motor  system  con- 
sists of  two  chief  (Kirts — (a)  A  pyramidal  cell  in  the  ?i>-callcd  motor  area 
of  the  cerebral  cortex  with  its  axis-cylinder  process,  which  is  prolonged 
ihrough  the  iatt-rnal  capsule,  the  pyramidal  tntet,  the  decussation  of  the 
mids,  and  the  lateral  column  of  the  opposite  half  of  the  cord  to  the 
anterior  horn,  where  it  brejihs  up  inu>  ramilications  in  the  neighbourhood 
of  ft  eell  in  the  nntcnor  horn  ;  (/j)  a  largo  multipolar  cell  in  the  anterior 
horu  which  sends  out  its  axis-cylinder  process  through  tlie  anterior  root 
to  a  pjirlicuhir  muscle  fibre.  We  Imve,  thcroforcT  two  chwses  of  diseases 
correfijxmding  to  the  afTections  of  one  or  both  of  these  two  part«. 
When  the  anterior  horn  cell,  with  its  prolongation  to  the  muscle,  is 
affected,  we  have  the  tiiscjisc  jmme'l  IVogressive  spirmi  muscular  atrophy ; 
and  when  in  uddttian  the  cortical  cell  and  its  prolongation  are  conci^rned, 
the  diseAfto  i-eceives  the  name  of  Amyotrophic  lateral  sclerosis  (Chaiecjl). 
The  two  ilisea-ses  are  descHbed  separately  (see  p,  170). 

Although  chronic  bulbar  palsies  are  manifestations  in  the  ]H)ns  and 
medulla  of  the  same  process  which  takes  place  in  the  spinal  cord,  they 
vill  be  described  more  conveniently  with  btilbar  paralyses. 

Progressive  spinal  muscular  atrophy.  —  (Progressive  myelo- 
path}',  wasting  palsy). — Tlii.i  disease  is  characterised,  clinically,  by  gradual 
wasting  of  the  muscles  of  the  limbs  in  definite  groups,  by  fibrilUir  tremors, 
by  the  reaction  of  dcgenpration  to  electrical  testing,  and  by  the  absence 
of  any  change  in  sensiition  ;  iKithologically,  by  gradual  degeneration  of 
the  ganglion  cells  of  the  anterior  horiiij  of  the  Kpiiial  conl. 

History.  —  The  first  case^  recorded  were  those  described  bv  Sir 
Charles  Itoll  in  IB.'JG,  who  attribuit?d  the  condition  to  a  lesion  "f  the 
nen'es,  and  also  by  Darwall,  who  |H)inted  out  that  the  atrophy  came  on 
after  carrying  heavy  weights.  But  the  first  definition  of  a  distinct  type 
of  atrophy  affecting  pfirticuhir  groups  of  muscles  was  made  by  Aran  in 
1S50,  who  described  eleven  cases,  and  uoted  that  the  small  muaclca  of  the 
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hand  were  first  attacked,  and  the  flexors  of  the  wrist  and  fingers  before 
the  extensors ;  also  that  the  biceps  and  deltoids  were  wasted  while  the 
triceps  was  intact.  Fibrillar  contractions  also  were  then  observed,  and 
Aran  considered  the  disease  to  be  in  the  muscles  themselves,  and  not  in 
the  nerves.  He  gave  the  name  of  Atrophic  musculaire  progressive  to 
the  disease. 

Duchenne,  in  1853,  published  a  memoir  on  these  cases;  and  in  the 
same  3'ear  Cruveilhier  described  three  cases  with  necropsies.  In  two  he 
found  nothing  abnormal  in  the  nervous  system ;  but  in  the  third  atrophy 
of  the  anterior  roots  was  found. 

In  1867  Lockhart  Clarke  first  found  diminution  in  size  and  changes 
in  the  cells  of  the  anterior  horns,  and  that  the  whole  of  the  gray  sub- 
stance was  replaced  by  a  "  cylinder  of  morbid  matter." 

Charcot's  writings  have  done  much  to  connect  the  wasting  of  the 
muscles  with  the  atrophy  of  the  anterior  horn  cells.  At  first  all  muscular 
atrophies  were  thought  to  be  due  to  lesions  of  nerves,  then,  until  Clarke's 
discovery  in  the  anterior  horns,  they  were  attributed  to  lesions  of  the 
muscles  themselves.  Of  late  years  the  muscular  atrophies  have  been 
sejtarated  into  those  depending  on  a  lesion  of  the  muscles  themselves 
(myopathies),  and  those  depending  on  a  lesion  of  the  spinal  cord  (myelo- 
pathies), the  latter  of  which  we  are  now  considering. 

Causes. — Age. — The  disease  is  one  of  adult  life:  it  rarely  begins 
before  tlie  age  of  twenty-five,  and  it  occurs  up  to  fifty ;  but  a  case  lias 
been  published  by  Thomson  and  Bruce  in  a  child,  aged  1  \  years,  pre- 
senting some  of  the  symptoms  of  progressive  muscular  atrophy,  in  which 
atrophy  of  the  cells  of  the  anterior  horns  was  found  after  death.  As  a 
rule,  cases  of  muscular  atrophy  occurring  in  children  are  those  of  idio- 
pathic muscular  atrophy. 

Stx.. — Males  are  more  affected  than  females. 

Heredity. — In  a  certain  number  of  cases — about  half — there  is  a 
history  of  some  diseases  of  the  nervous  system  in  other  members  of  the 
family ;  but  there  is  not,  as  a  rule,  that  tendency  of  several  members  of 
one  family  to  be  attacked  which  wo  may  see  in  the  idiopathic  form : 
exceptions  to  this  rule  are  given  on  page  213. 

Proximnle  autsm. — Getting  wet  through  and  catching  cold,  and  injury 
to  the  back  arc  alleged  as  causes  in  some  cases ;  and  although  it  is  often 
difficult  to  accept  the  former  as  a  cause,  injuries  are  more  likely  to 
have  such  effect,  especially  when,  as  in  some  cases,  the  atrophy  begins  in 
the  injured  limb ;  in  other  instances  the  injury  has  been  a  blow  on  the 
back  or  a  general  concussion  of  the  whole  ner\'ous  system. 

Syphilis  has  been  considered  a  cause,  and  in  one  case  which  I  saw 
there  was  a  distinct  history  of  syphilis ;  but  treatment  directed  against 
this  disease  did  not  improve  the  conditition.  If  syphilis  play  any  pirt, 
it  is  probably  by  altering  the  nutrition  of  the  nervous  system  and  dis- 
posing it  to  degeneration,  as  in  locomotor  ataxy. 

Excessive  worry  and  anxiety  have  been  given  as  immediate  causes, 
and  sexual  excesses  also.     In  many  cases  no  cause  can  be  guessed  at. 


Symptoms. — ^In  a  wt'll-markod  cas«  of  [irogreenve  rouaaular  atrophy 
the  fin>t  tiling  that  h  patient  cDraphiiri-i  of  is  some  weakness  of  certain 
muscles  of  llin  upper  limhof  nnosido;  ih(^  mitKcleflmnst  frequently  att.-ickcil 
are  the  snuill  mnn-cles  of  the  thum)),  nnH  the  first  mnv^jmonts  to  be 
affected  are  the  dL-licalo  aiirl  [:oiii|>li(.-:LL4-i]  im^vtrincnls  of  pickiu^j;  up  »  pin 
or  fastening  a  button.  Palti  and  nil  ufTuctiuni!  of  aeiisation — such  tia 
tingling,  numbness,  and  ana^thoRin — arr-,  bm  a  nile,  abftent.  Tho  diffi- 
cuItT  of  performing  certain  niovomcuts  directs  the  patient's  attention 
to  the  thumb,  and  very  soon  he  iioLicud  u  distinct  ttuttcaiug  of  the  tboiuur 
emiucnco. 

On  cjcami nation  there  is  found  Bome  vaating  of  the  small  muscles  of  the 
thumb,  with  woakiiosA  and  defect  of  two  principal  muvcnicnCA,  namely, 
sSfluction  of  the  thumb  and  opposition  of  the  thumb:  the  former  is 
be»t  tested  by  hiving  the  hand  flat  on  thu  tjible  with  the  palm  upwards, 
and  making  thu  ]>uticnt  move  the  thumb  upwards  away  from  the  {lalm. 
By  op[M>sition  we  mean  tho  power  of  toiiohing  tho  tips  of  all  tho  tingera 
in  socceasion  with  tho  tip  of  the  tlinnib,  and  more  elTurt  in  apposition  is 
required  in  the  ca^e  of  the  index  finger  than  of  the  fourth  finger.  As  a 
rule  it  is  not  possible  to  detect  the  order  in  which  the  different  small 
muscles  are  attacked,  but  tho  two  movements  mentioned  above  cannot 
tio  perfonnod  by  the  lung  flexors  and  extensors  of  the  thumb  in  the 
absence  of  tho  small  muscles.  Again,  flcixion  of  the  nietin:a3i)o-carjiaI 
joint  camiot  bo  jMTfnrmerl  by  the  long  flexor  a]on«,  mmided  by  the 
small  muscles,  \rithout  antecedent  flexion  of  the  other  joints  of  the 
thtuub. 

The  first  interosseus  muscle  is  usually  next  attacknl  ;  its  weak 
action  is  «hown  by  an  inability  to  aMuct  the  first  finger  from  the  middle 
finger,  and  its  wasting  by  the  nhscnce  of  the  muscular  swelling  em  tho 
dorsal  lUipccl  vvheii  tlie  piLticnt  presses  the  thtuiib  firmly  against  thu 
metacarpal  bone  of  the  index  finger.  Defects  of  the  other  interosaei 
are  shown  by  the  difficulty  of  sepaniting  or  abducting,  and  adrhirting 
each  finger  when  the  palm  is  placed  Hat  un  tho  table  (as  it  is  not  possible 
to  separate  the  fingcr-s  when  they  are  flcxoil  at  the  mctacarpo-phalangcal 
joints),  and  by  the  hollowness  of  the  inter<isseal  spaeea.  \Va.sting  of  the 
hypoihonar  eminence  and  any  inability  m  abduct  tho  Httle  finger  indi- 
cate tho  extension  of  the  disease  to  the  small  musctes  of  the  little 
finger.  One  hand  is  usually  afTectcd  before  the  other,  and  with 
atx>ut  equal  frequency  on  thu  two  sides  ;  but  in  a  few  months  the  other 
hand  becomes  involved  in  a  similar  manner.  The  disease  is  always 
bilateral,  and  gencmlly  symincrrical. 

Before  the  small  muscles  of  the  hand  are  completely  piuidysed  the 
flexors  and  extensorH  of  tho  forejirru  ui^ually  become  implieatorl  ;  hut  if 
this  be  not  tho  case,  the  hand  assumes  a  pci-nliar  clawed  filiapt- — tho 
**  main  en  grifie."  This  state,  which  was  first  explained  by  Itueht-nne,  is  due 
to  the  loss  of  power  of  the  intcrossei,  whose  action  is  to  flex  the  metacarpo- 

ehalangcal  joints   of  the   fingers  and   to  extend   the  phalangeal  joints  ; 
once  when  the  iuterossei  are  jKiralysed  there  is  flexion  of  the  phalangeal, 
vou  vn  '  p 


ami  hyiMrGxtcmsion  of  the  metacarpo- phalangeal  joints  of  the  fingors. 
Another  defoi-mity  in  extreme  i^Acn  is  tbit  the  thumh  hncomes  so 
ixiUiUwi  ontwarH  that  the  palmar  Biirface  of  the  thTimti  lonlts  the  Bnmc 
way  as  thjiL  of  the  firt^trs;  while,  owing  tu  iho  fttru[»liy  of  thu  Juinbri- 
calcit,  the  Hexor  tenduns  ciin  be  »evn  in  thu  pitlrn  of  the  hand. 

AfttH'  tho  imisclfs  of  tho  hanrl  the  muscies  of  the  fnreann  nro  iisnally 
the  next  to  ho  aftoct^d,  and,  06  a  nilts  the  flexore  hefure  the  extensors, 
and  tho  flexors  of  the  liners  and  thumb  before  the  flexors  of  tho  wrist ; 
on  the  other  hand,  the  exterii«or»  of  the  fiugurH  and  thumb  are  usually 
affected  before  tho  extensors  of  the  wrist. 

In  the  upper  part  of  tho  arm  tho  niiiRcle  Trhich  is  usually  next  to  he 
afTectcd  is  tho  deltoid,  tho  rounded  contour  of  the  shoulder  being  loat 
and  the  ht:ad  of  the  humerus  being  felt ;  aftur  tliut  follow  the  bieepK,  the 
brachialia  anticua,  and  then  the  BUpinator  longua ;  tho  supra-  and  infra- 
spinatl  are  nftually  aftWred  at  tho  eamo  time  as  tho  deltoid,  and  tho  tcren 
luijjor  and  minor  and  subscapularis  also  become  involved.  The  sorratus 
ma^tms  is  often  attacketl,  and  if  the  deltoid  be  strong  enough  to  advance 
the  humerus  to  tho  horizontal  line,  the  posterior  border  of  the  scapula 
projects  like  a  wing,  owing  ^l  paralysis  of  the  Rcrnitus.  The  I'houiboids 
and  the  middle  and  lower  part  of  the  tnipeziiw  are  often  wast«<l,  but  the 
highoHt  part  of  the  tmpezins  between  the  o<*ipital  Iwne  and  tho  chiviele 
always  e8ca|>os.  There  aro  threo  other  muRcleJi  which  nearly  always 
escape ;  namely,  the  trieeps,  latissimus  dorsi,  ami  tho  lower  half  of  the 
pertoralis  major.  The  upper  (I'lavjeular)  half  of  the  pei'toralis  muji)r  is 
usually  invulved  along  with  the  deltnid,  and  in  ihi«  e;i«e  the  action  of 
advancing  the  humerus  to  the  horipiontjil  line  is  lost ;  hut  the  upper  pnrt 
of  tho  pectondis  may  still  retain  its  power  of  acting  uith  its  lower  (st-ernal) 
hiiit  in  adducting  the  humerus, — thereby  giving  an  iriijtanee  uf  paralysis 
of  a  muscle  of  a  limb,  from  a  spinal  cord  lesion,  for  one  form  of  move- 
ment, but  not  for  another. 

The  eoridtiion  of  most  of  the  al)0ve  muscles  can  be  tuscertained  by 
their  wasted  condition  and  failure  to  move  the  joints ;  but  there  am  two 
muscles  between  which  it  is  often  ditBcult  to  make  a  diagnosis,  namely, 
the  trapezius  and  serratus  ;  for  a  projecting  scapula,  when  the  amis  are 
advanced,  may  occur  with  paralysis  of  the  middle  part  of  the  (nipenus, 
or  with  tliat  of  the  seri-atus.  When  iho  defonnity  in  »Iue  U)  jiaralysis  of 
the  trapeziiw,  no  fibres  can  be  brought  out  by  direct  faradisation  over 
the  par-alysed  jmrt  of  the  muscle,  and  tho  patient  is  still  abSe  to  draw  tho 
scapula  forward,  as  for  instance  in  pushing  with  the  extended  arm  ; 
moreover,  the  posterior  border  of  the  scapula  pmjecta  when  the  humerus 
reaches  the  horizontal  line,  owing  to  the  scapula  nf)t  being  kept  a])plicd 
to  the  chest  wall  by  the  trapezius,  while  above  this  lino  tho  defonnity 
disappears  as  the  lower  end  of  the  scapula  is  roUited  forwards  by  the 
perratns  ;  whereas  in  paralysis  of  the  serratua  magnus,  the  separate  move- 
ments of  elevation  of  the  advanced  humems  above  the  horizontal  line,  ami 
of  drawing  forivards  of  the  scapula,  as  in  pushing,  are  not  possible,  and  the 
fanidic  reaction  of  the  serrutus  muscle  may  not  be  obtained.     This  last 
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defect,  however,  ia  an  uncertain  symptom,  as  it  is  difficult,  especially  in 
■tout  {Koplti,  to  bnuliAt!  the  muArlt!  even  in  heaUh. 

The  muscles  of  the  neck,  esppcinlly  the  extensors,  are  HtiHle  tn  he 

affecied  ;  and  in  extreme  cases  the  heiid  falls  forwrtnt  like  a  dvjul  weight, 

and  can  only  )>«  extended  by  the  patient  jerking  his  head  backwards,  &o 

AS  to  get  tlie  centre  of  gravity  of  the  head  liehtntl  the  spine ;  the  steriio- 

[mastoids  are  not  affected  as  a  rule,  Imt  they  miiy  he. 

Of  the  other  trunk  muscles  those  of  respiration  are  the  most-  important. 
The  rai»st  common  candition  is  a  jHtlsy  of  the  intcrcostals,  when  the  reapira- 
liori  is  purely  diaphragmatic,  but  in  some  crises  the  reverse  la  the  case  ;  the 
abdominal  muscles,  such  as  the  rocttis  abdominis*,  ore  affected  less  frequently. 

Tkf.  legs  very  often  escape  altogether,  hut  in  some  cases  wasting  with 
loss  of  power  begins  in  the  anterior  tibial  rauficlc3  before  the  handfi,  and 
il  may  involve  the  extensors  uf  the  knees  and  ghitual  mtuseles. 

Cojw*  which  begin  in  the  lower  limbs  somelimpfl  nm  a  very  rapid  ooune,  ai 
iu  ibe  vHSc  of  a  mau,  afftd  47,  wlio,  uflur  u  full  witli  hia  hunc,  bt-fjan  two  or 
thtee  munths  later  to  havu  ditrK'nlty  in  wiilkinj,',  and  five  months  liit«.T  weakaesa 
of  ibe  bands.  The  wasting,  wliicli  waspyniiiu-trical,  he\-au  in  the  anterior  tibial 
inn*eles  and  the  email  inii^cUs  of  the  ff^et,  fulldnnd  bri^mi  after  by  tluit  of  tlie 
nnall  band  musclps ;  the  first  loa?  of  movt^ni^iit  wiw  that  of  dorso-flexiire  of 
the  nnkk-s,  tb«  riglit  preceding  the  left  fuol,  aud  evei'iiii'n  of  the  ankle  being  lost 
before  invenion.  In  abnub  two  inowtlr*  niorw  (eight  months  from  oufct)  no  con- 
tnti'tion  of  Tlie  tibialis  anticu?  was  obtained  to  fiirudii-n),  tbovigh  the  miiflide  still 
reacted  slonrl^r  to  a  ntrnn;;  constant  current,  and  KCC^ACC  Ten  months 
jruia  the  (innKi  the  ffu-^trotineniti  and  »oIei  were  wiii<tin^'  and  K<.'ttiu){  weak,  and 
lalMO  the  thenar  and  liyixJtbtiiar  inutsL-U-s.  Fiflt-i-ii  luonlhs  frurii  onsi't  hv  Imd  no 
pouiT  to  (lex  the  aitkle  or  to  extend  the  toe«  ;  Uf.  v.tin\tl  hunlly  contract  the  caIE 
iiHLv.'lt«,  and  be  had  lo«t  all  |>ow(>r  over  the  miiuU  thumb  nuisc^kn.  At  18 
mouths  the  tbi^h  muscles  begaa  to  waDL<.>^  and  thir  kiit-'e-jerka  di:>apf>earc-d.  At 
SI  niontba  tbu  diaphra^nu  Man  not  acting  on  uilhL-r  vide  ;  and,  tlionjjb  the  thi|;h 
utit»<.'l«s  and  the  wpjier  and  luH'er  aini  itiiisrles  aetiil  well,  ihciH.-  wen-  niarkcd 
fibrillar  contracticins  of  the  extensor  crnris  and  Ibe  pfctmiiiln.  Tlii'  patient  died 
two  years  from  the  first  appearance  of  the  syaiptoni^  The  electrical  reactions 
of  the  muscli-s  pix'Svuled  a  steady  diminution  Iu  lite  farailic  current,  till  there 
was  na  reaction  to  the  ntrongest  current;  to  the  (talvnnic  the  reaction  beatme 
1eB»,  and  the  current  had  to  be  increased  from  3  niillinmpf^res  to  11  ;  although 
the  action  beaime  slnRjjiflh  it  was  not  always  l>t:iter  to  the  anode  than  to  the 
catbo'lc  closure.  A  necrofwy  was  not  obtained,  but  ibi'  llbrillar  ircaiora,  the 
fltTtrii-al  cbange-s  and  the  nbaence  of  any  form  nf  ftiurstbesia  or  uf  pain  made  it 
evuriiielf  proi^ble  that  the  di«>a«ii  waa  progrcsaivo  spinal  muscular  atrojihy 
bc^iuuint;  in  the  anterior  tibial  muscles. 

The  muscles  aupplieil  by  some  of  the  cruiial  motor  nerves  are  liable  to 
^Im  affertitd  ;  this  condition  constitutes  hulhar  partdtfsis — a  tliseaao  which 
occurs  Bomotimea  alone,  as  well  as  in  ajwociation  \Tith  progressive  muscnlar 
atrophy ;  it  will  be  described  separately  (p.  22.1).  The  change*  in  the 
motor  cells  of  the  medulla  are,  however,  the  same  as  in  tho  anterior  horns 
of  the  spinal  cord. 
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Aasociawl  «ith  atmphy  and  pdralysis  of  the  band  muscles,  contrao- 
doo  of  the  pupil  i>"  ^'i"  *''^*^  most  alFccted  is  Komodiiies  oWrvLtl,  with 
loBA  of  diUurio"  to  slindc  ;  this  is  Hut.'  to  the  implication  of  the  dtbtor 
fijuvs  of  ibc  iris  wliic-h  coroe  off  from  the  aecond  dorsal  root  to  join  the 

j^^  fU<trkal  rhi}nf}fs  in  th  niMsrles  are  of  great  irapoi-tflnco,  and  nro 
Mnecially  useful  ili  distinguishing  these  cases  from  the  myoi)Rthie8.  The 
«^  iinpurLiiiit  charijiies  found  are  in  the  nniacle^  rather  than  the  nen-ps. 
TV  tiervoa  react  nornuiUy  to  the  fjiradie  cun-oiit,  and  also  Ut  the  galvanic 
curwnt,  Ro  long  as  there  are  any  fibres  left  to  respond,  hut  the  amount 
of  contract  irtti  produced  ia  diminished;  whereas  the  imtsoles  whieh  are 
wasted  whil*"'  reacting  through  their  nerves  to  the  famdic  cuirent,  show 
Uw  reaction  uf  doguncnition  with  the  constant  cnrreni  by  giving  a  slow 
oontrnction,  and  by  reacting  better  to  the  anodal  (positive)  closnro  than 
to  ths  cathodal  (negative)  closure.  Thia  is  culled  the  piirtUU  reudton  of 
jfgfneTitH/tn.  In  some  cases,  although  the  contraction  be  »low,  the 
Mlhodal  closure  is  C'lnal  to  or  even  gi'eater  than  the  anoiia]  rlosure  ;  and 
the  alow,  deliberate  contraction  nf  a  muscle  is  more  often  an  indiwition  of 
d.-^enemtioit  than  increased  reaction  to  tho  anode.  After  a  time  the 
famdic  reaction  is  lost  u\  the  nerve  going  to  tho  muscle,  and  still  later  the 
MAction  of  the  musolo  itself  to  the  constant  current  is  not  obtained. 

Another  syniptoin  of  much  importance  'n  Jibrilkir  cmitniriwn.  On 
wntching  a  muscle  which  is  beginning  to  Buffer,  a  slight  fliclter  may  bt' 
noticed  i"  the  tlirpc-tion  of  the  muscle  fibres.  This  is  due  to  the 
contraction  of  individual  fibrils,  which  start  up  under  tho  skin,  subHiding 
aciiin  inunediately.  The  tlickorings  arc  increased  by  mechanical  irrita- 
tion as  by  tJipping  the  muscle,  or  wh^n  the  muacles  arc  fatigued.  They 
(io  not  occur  in  those  muscles  which  are  tof»  much  wastetl  to  have  any 
fibres  left  to  contract.  They  are  probably  due  to  a  h}*per  excitability  of 
(Jie  degenerating  cells  in  the  anterior  horrix  of  tho  spinal  cord.  In  some 
cases  the  fibrillar  contraetions  aro  bo  stmng  as  to  flex  or  extend  one 
finger  involuntarily.  Eosidos  tho  fibrillation,  thi'.  rmditin  of  the  muffJe 
it,  dirfd  peraLssi'M  over  its  motor  point  is  more  readily  obtained  than  in 
health. 

In  pure  cases  of  progressive  muscuLir  atrophy  there  is  no  rigidity,  and 
when  the  muscles,  say  of  tho  fore;irm,  are  cnraplotely  wasted,  the  wrist^joint 
is  quite  Uiici-id;  the  only  rigidity  there  may  bo  iiS  due  to  wasting  of  muscles, 
such  as  [he  Mexors  of  the  wriat  and  fingers,  while  their  antagonista, 
the  e.xlenaors,  are  not  affecled,  so  that  the  joint  is  drawn  into  a  fixed 
position  :  yet  even  here  the  rigidity  is  not  so  marked  as  in  cases  of 
infantile  paralyais. 

The  deej)  rrfJerfs,  such  as  the  knee-jerk,  are  not  altered,  unless  the 
I'Xten.sfiry  of  the  knee  be  involved  in  the  w.'wting,  when  the  Icnee-jerk  is 
diminished  and  fiiwlly  dis-ippeans ;  but  ankle  clonus  is  not  obtained,  and 
tho  radius  tap  is  not  increased. 

The  superficial  i-eflexcs,  such  as  the  plantar,  are  lost  if  the  muscles 
which  should  respond  to  the  stimidus  are  much  degenerate*]. 
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SeMttUiott  w  never  affected  in  nny  -way,  and  pain  h  ti^naliy  completely 
■absetit. 

The  sphincter  vesicie  iiii'l  Bpliincter  aui  are  not  affected,  or  verj*  rarely 
so,  but  stixual  puwer  is  sometimes  loHt. 

The  course  </  Uu  dUtmsf.  in  gnidimUy  progr6«sive,  and,  aa  one  side 
begins  to  waste  before  the  other,  the  time  may  vary  from  a  tow  weeks  to 
u  much  as  a  year  bufuic  the  other  tiide  in  utTcctcd.  The  disease  miiy 
become  stationary  at  atiy  p(!rio<l,  so  that  the  wasting  may  pi-o^eaa  for  two 
or  three  ycare,  and  then  become  arrested.  The  waatiiig  nf  ihe  legs,  if  it 
occur,  cornea  on  as  a  rule  after  the  arms. 

U  the  limb«  alone  are  involved  there  is  no  danger  to  life ;  btit  when 
the  trunk  muscles,  and  e8[jecially  the  musclcn  uf  rL'spirAtlon,  hyr  afl'ected, 
there  ia  danger  of  dejith  from  pneumonia  and  bronchitis  ;  and  when  the 
bulbar  nuclei  are  involved,  the  patient  is  liiibjo  to  death  from  choking  or 
from  cessation  of  respiration. 

Although  the  above  ilescription  is  that  of  the  diaeiuio  as  most 
commonly  met  with,  anomalous  cases  occur,  of  which  the  following  ia  an 
example : — 

A  curious  cum  of  a  child  15  manths  old  has  been  recorded  by  Werding, 
in  which  there  was  ((i-tulual  atruphy  with  ^firvsis  of  the  muscles  of  the  lack,  the 
gluteal  regiuti,  and  tlio  ijmiilric«jiJi  cruris  ;  tlii-ii  nf  the  ucck  and  tliioat,  Iht-  lhi;'h, 
the  upper  arm,  forearm,  and  leg,  and,  l.vtly,  of  the  hnnd  and  foot  muRclM.  The 
■trophy  was  "t'n  masse,"  and  thetxj  ivoa  no  hypertrophy.  Uull>ar  s^vniptnmii 
occurred  with  fibrillar  twitchiti^^  of  the  ton^ui.-.  Tlieie  were  Haccid  ]iiinil,v<>is, 
cWctrical  reactiuti  of  di-yunemliun  of  l]it'  iiitiftcle?,  and  hw  of  the  ItnCtf-JL-rlis  ; 
InrilMis  t>f  hinttuir njiine  w.v  pt«sent ;  neaBibility  and  th<^  spliinutem  neie  norniul. 
At  the  auiopay  there  waa  found  a  primary  diseasfc  of  the  anterior  horn  celU 
without  a  trace  ot  iidta minatory  appeamnci-'s,  marked  dei;eQenitioa  of  the 
SDterior  roots,  aud  eiiuple  atrophy  of  the  muscles^ 

The  caae  is  remarkable  aa  involving  the  Kick  muscles  first  and  the  hand 
muscloa  last,  and  also  as  occurring  in  a  patient  so  young.  A  somewhat 
simiLar  case  was  prenously  published  by  \^'erding. 

As  stated  on  page  208,  heredity  is  not  usimlly  noted  in  progressive 
spinal  muscular  atniphy,  hut  J.  H<)nHiaiiri  has  brought  f«irwiird  five  casee 
in  memltcra  of  one  family,  and  two  in  another.  The  pitients  wore 
between  the  ages  of  one  and  five  years,  and  were  afflicted  with  atrophy 
and  parulysia  beginning  in  the  back,  in  the  pelvis,  and  iu  the  thigh 
muscleii ;  later  the  shoulder  and  arm  were  afTccted,  and  last  the 
fingers  and  the  toes.  The  atrophv  was  rjiiite  tiymmetrical,  the  sphincters 
were  not  affected,  hut  the  tendon  reflexes  wore  Inst.  Thero  was  rin  pain, 
no  fibrillar  tremors,  but  the  electrical  reactions  of  degoneifition  were  well 
marked.  The  jwronts  and  gnnidpurenis  wt-re  hpalthy.  At  the  autopty 
on  one  caae  wore  found  atrophy  and  shrinking  of  the  anterior  horn 
cells,  atrophy  of  the  anterior  roots  and  of  the  peripheral  nerves,  and 
simple  atrophy  of  the  muiiclcs.  The  case  is  of  impivrUuice  in  shuwing 
that  spiiuil  muscular  atrophica  depending  on  lesions  of  the  anterior  horns 
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may  begin  in  the  tnink  muscles  and  affect  tho  Imnd  muscles  last ;  and 
that  tho  uc-currencc  uf  niiucular  atrophy  in  several  members  uf  the  same 
family  ia  nob  an  exclusive  hulnt  of  nij'opiitbies. 

Another  rather  simii.ir  caRe  has  been  reported  hy  Striimpell,  in  which 
proKi'sssivo  muscuhir  atrophy  began  in  tho  himd-s  of  a  nmtj  aged  40,  and 
sprtiad  up  tho  arm  tu  the  ahuuldei-ti  and  back  mu&clei!.  There  wui'e  no 
hyperti-ophy,  no  fibrillar  twitchings,  and  no  reaction  of  degeneration.  The 
mother  of  tho  patient  had  the  same  discoso.  At  the  neonipsy  were  found 
simple  atropliy  of  muscles  and  degenemtion  of  the  peripheral  ner%'es 
and  of  the  anurrior  burn  celltt.  TheiT  is,  thc-rufore,  in  thiii  cu^c  altio  a 
histoiy  of  hereility,  ami  at  the  same  tima  no  fihnlUr  tremors  and  no 
reaction  of  degeneration,  symptiims  chfti-acteristic  of  mynpathios,  and  yet 
tho  disease  was  in  tho  anterior  horn  &ill».  Striimpell  regsu-ded  tho  case 
as  a  myopathy,  and  the  atrophy  uf  the  rousclcs  as  a  simple  mic,  and  not 
to  be  exfiliiined  by  a  descending  degeneration  from  the  aiit^^rior  horn  ;  u 
though  the  atrophy  hatl  bcgim  in  the  muscle,  and  then  by  gradnal  ascent 
the  peripheral  nerve  and  the  anterior  horn  coll  hml  become  affected 
secondarily.  He  thinks  that  between  spinal  and  myopathic  muscular 
atmphios  a  hard  and  fjist  line  «mnot  be  drawn,  and  that  it  is  doubtful 
whether  there  is  such  a  riiseoise  as  an  acquired  progressive  ati-ophy. 

Attacks  have  been  described,  coming  ou  rapidly  in  a  few  days  or  a 
few  hours  with  loss  of  power  in  the  extensors  uf  the  wrist  and  fingers, 
and  occurring  first  on  one  side  and  soon  aJterwards  in  the  other  ({'.owers, 
ioc.  cif.  p.  48.'i),  as  an  occasional  mode  of  onset  in  progressive  muscular 
atrophy,  and  followed  by  gradual  wasting  of  the  other  muscles  of  the 
limbs. 

Morbid  anatoiny.^'nie  eMential  pathological  change  is  in  the  large 
cells  in  the  anterior  horns  of  the  spimil  cord,  and  esjjcciiilly  in  those  of 
the  cervical  enlargement.  Under  the  nnenjscopo  tho  gray  matter  of  tho 
anterior  bonis  is  wasted  and  [laler  than  normal,  and  the  large  cells  are 
atrophied  and  shrunk;  many  have  hiSt  their  processes,  while  in  some 
Bectiuns  the  cells  have  altogether  disappeared.  If  tho  miiscles  of  the  legs 
aix  wasted  the  lumbar  ctdargeuicnt  will  lie  similarly  idTcctcd.  The  inter- 
stitial tissue  is  altered,  so  that  with  the  atrophy  of  the  finest  nerve-nbrea 
there  is  an  overgrowth  of  connective  tissue  with  increase  of  connective 
tissue  colls.  The  anterior  roots  which  come  oil"  from  the  affected  sections 
arc  diminished  iu  size  and  de^euemted. 

The  latcrid  columns  in  pure  eases  arc  not  aftectod. 

Wliether  in  cases  of  progressive  muscular  atrophy  the  latend  columns 
are  afffictod  or  not  has  been  a  matt-er  of  mnch  discussion,  especially  by 
V.  Leyden  aiid  Sir  \V.  Oowers.  The  latter  author  states  that  he  has  "  not 
yet  mot  with  a  single  case  of  progressive  muscidar  ati'ophy  in  which  the 
pyramidal  tracts  were  unaffected,"  and  further  on  (kfc-.  cit.  p.  41)4 }  "that  the 
assumption  that  the  primary  lesion  is  the  degenemtion  of  the  pymmiilal 
tracts,  uud  that  the  afieclion  uf  the  gray  routlur  is  secondary  even  where 
the  atrophy  is  atonic,  is  unwarranted  as  far  as  the  atonic  atrophy  is  con- 
cerned."    He  also  thinks  that  the  pyramidal  tracu  are  degenemtcd,  if  not 


cuaatanUy,  at  luiy  rato  in  such  a  very  large  propartiun  of  cuses  that  w£  are 
in  elft>ct  givin*;  a  new  luiriie  to  an  old  diMi^niw. 

With  the  above  opinions  I  regret  that  I  am  unaWo  to  agree,  ae  thore  is 
no  doubt  in  my  own  iniiid  that  casa;  uru  met  with  of  pure  atrophy  nf  the 
anterinr  honia  without  any  change  in  the  latcnd  cohimns,  and  such  a 
aiae  of  a  typical  pnigrojwivo  muKCular  atrophy  I  have  hud  lately  undi^i* 
my  care.  This  patient  twgan  with  atnjphy  of  iho  small  hand  niusi-Ica 
and  later  of  the  shoulder  muiKriiMi,  the  legs  being  but  slightly  ulfccted,  and 
never  at  any  period  was  there  any  rigidity  or  any  incrunsc  of  tho  deep 
reflexes  ;  after  death  atrophy  of  the  colls  of  the  anterior  honis  was  found, 
but  no  change  iu  the  latend  cnliiran«.  Th«  i^jucstton  hju  al^o  bnon  taken 
up  by  J.  B.  Charcots,  who  britiga  furwuiti  two  cases  of  pure  progressive 
muscular  atntphy,  with  atrophy  of  the  anterior  horns  and  slight  degenera- 
tion in  the  anterior  ground  bundles  of  the  anterior  colunnis.  I  still, 
therefore,  hold  tho  opinion  that  it  is  possible  either  to  have  a  pure  atrophy 
of  tho  anterior  horn  cell  and  its  prolongation  down  to  the  muscUt,  forming 
the  lower  segment  of  the  motor  tract.,  nr  to  have  only  the  upper  segment 
HfTectvd,  as  in  the  early  stage  of  amyolruiihic  lateral  seli'mKis ;  or,  again, 
to  have  both  segmonU  involved,  producing  the  deutoropathic  form  of 
this  diacjise. 

Dijerino  has  aUo  published  two  cases  of  progressive  muscular  atrophy 
in  which  the  anteriur  horns  wore  affected  and  the  white  matter  wjis 
normal 

Tlic  peripheral  nerves  iu  tho  limbs  contain  many  degenerated  uorve- 
Bbres. 

Tho  muscles  are  very  much  wasted,  and,  in  extreme  cases,  can  hardly 
Iw  distingitishcd  from  the  tiuii-ounding  fat ;  but  in  slight  cases  they  ai-e 
only  paie.  Under  the  microscope  the  transverse  striation  is  seen  to 
be  lost :  tho  muscle  firsi  t>ccomes  granular  and  then  undergoes  fatty 
degeneration. 

According  to  Havem,  then;  is  a  slniplo  atrophy  of  tho  musetilar  fibre 
with  retention  of  the  cross  stnati»n,  which  [H^rsists  to  the  end.  This 
atrophy  is  acconipaniiMl  by  proliferation  of  the  cl'II  elements  of  the 
•arcoleninia,  which  distend  its  sheath,  and  the  mui^cnlar  substance  then 
becomes  segmented ;  the  newly-formed  cell  elements  tend  to  aln>pby,  and 
the  muACtilar  substance  goes  on  dividing,  and  sometimes  disappc^ars 
■Hogetber  without  showing  any  trace  of  granidar  fatty  degeneration. 
The  perimvfiitim  undergoes  changes,  and  a  deposit  of  fat  may  occur, 
making  it  ditficult  to  ixcogrjise  tho  atrophy  of  the  muecles.  The  musc!©- 
epindlos  have  licon  found  unultui-ed  by  several  observers. 

PaUiogreny. — The  onler  in  which  the  muscles  are  involved  and  their 
grouping  is  of  great  iniportanOiC,  especially  in  the  matter  of  iHajinosis.  In 
a  typical  case  the  atrophy  begins  in  the  snmll  muscles  of  the  thumb,  and 
it  is  noticed  that  jdl  the  nniitclus  suffer  equally.  There  is  no  distinction 
between  those  suppliwl  by  the  median  or  ulnar  ner\'fts.  Afti?r  the  inter- 
ossei  and  the  small  linger  muscles,  the  disease,  as  a  rule,  attacks  the  flexors 
of  the  fingers,  and  then  the  dexors  of  the  wrist  before  llie  extensors  of  the 
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fingers,  thumb,  and  wrist.  Almost  ei  mill  tan  eously  with  the  thumb 
miucles,  or  aoon  after  them,  the  ddtaid  begins  to  wuetf,  and  is  foUoived 
by  thu  (tupm-  jtnd  infra-fipinati,  th>ct  liiceps,  thu  bmchialia  anticus,  uiiil  the 
supinator  longua.  The  last  muscles  to  be  affected  are  the  latiiwimus  dom, 
the  lower  half  of  the  iwcLomlls  major,  and  the  triceps.  The  proUihle 
explii.nut.iun  uf  this  Ih  that  the  muscles  ure  att;ieked  in  the  way  ii)  which 
they  ari!  ijitegr.ittid  together  in  the  bnichiiil  enlargement  of  the  spinal  cord. 
iJirtbrent  tables  of  the  arrangement  of  the  rausclea  have  boon  given  by 
various  observers,  but  the  list  whicli  has  been  mode  out  by  Thorbum  from 
fractures  of  the  spine  is  one  of  the  most  tnistworthy,  as  repnrds  man. 
Accunling  to  Thorburn,  the  biceps,  <leUoid,  and  gupiiuitor  longus  arc 
snppHod  by  the  .^th  cerviryil ;  the  subscapnlftriB,  teres  major,  latissimiis  dorsi, 
pectoralis  major,  triceps,  sernitus  ma-^'uus  also  by  the  5th,  and  pronators 
by  the  6th  ;  the  extensors  of  the  wrist  by  the  7th  ;  the  flexora  of  the  vtTist 
by  the  8th  ;  and  the  intrimiic  muscles  uf  the  huntl  by  the  Itit  dorsal.  It 
will  thus  be  seen  that  progreaaive  museular  atrophy  begins  in  the  brachial 
enlargement  of  the  cord,  at  the  level  conofiponding  either  to  the  Ut 
dorsal  or  to  the  oth  cervical — cither  at  the  lower  or  the  upper  end  of  the 
enlargement;  while  the  part  correspnnrling  to  the  Bth  ctm-iciJ,  and 
supplying  the  tiieeps,  latissinms  dorsi,  and  pectonilis  major,  escapes. 
The  eoniitiriattuci  of  the  deltoid,  bice|>i>,  and  stipinalor  loiigus  in  spinal 
cord  and  root  leatona  has  long  l>cen  shown  by  Krb,  but  the  cnmbijiation 
of  the  latissimua  dor«i,  trirop«,  and  the  lower  hiilf  of  the  pcctui-alis  major, 
1  believe  I  was  the  first  to  show,  in  a  cjise  of  infantile  iwivalysis,  in  1885. 

As  will  be  seen  under  diagnosis,  the  grouping  uf  lite  aEI'ccted  inuscIeS' 
is  of  the  greatest  use  in  determining  whether  the  atiopby  is  idiojKithic  or 
due  1.0  a  spinal  leaion.  What  the  canine  ia  of  the  changes  in  the  cells  of 
the  anterior  horns  it  is  very  difficult  to  sjiy ;  it  seems  to  be  a  simple 
dcgonurativo  process,  but  whether  it  dopc?tds  on  vascular  or  nutritional 
changes  it  is  nut  possible  to  speak  definitively. 

Dlag'ROsls. — Cases  of  pnigresAivf  mnseular  atrophy  have  to  be  dia^ 
giiosed  from  soveml  other  forms  of  atrophy  of  muscleis  and  the  most 
important  points  are  : — that  iu  progressive  muscular  atrophy  the  onset  is 
very  gnulual  ;  w.-istirtg  does  not  follow  the  losa  of  pnvver,  but  aceompaniea 
it ;  the  mnsctes  attacked  in  se^juence  and  in  grouping  correspond,  as  a  rule, 
to  the  order  given  alwve ;  fibrillar  twitchings  are  present ;  the  muscloa 
give  to  electricjd  testing  the  reaction  of  degcuei-ation,  which  is  fre()uently 
partial  ;  there  is  very  slight  pain  or  none,  uud  no  loss  of  sensation  in 
any  form. 

Ueginning  wth  diseases  which  aiTeot  the  muscles  themsolves,  pro- 
gressive spirtal  muscular  atrophy  differs  from  idiopathic  museul.ir  atrctphy 
by  tlie  absence  of  enlargement  in  the  distribution  nf  the  muscles  afl'octed, 
and  by  the  presence  of  the  fibrillar  tremors,  and  the  re-iction  of  degenera- 
tion, which  sym])t'inis  being  absent  in  the  latter  disease.  Nciuitis  has  a 
more  rapid  onset,  is  attended  with  severe  psiin  ami  tendenicBS  of  the 
musries  or  nerve-trunks,  an<]  has  a  distribution  corresponding,  as  a  rule, 
to  thfl  supply  of  a  nervo-trunk ;   moreover  fibrillar  tremors  are  absent, 
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tint]  the  electrical  reaction  of  clpgenoratinn  ia  more  compliito,  whilo  on  the 
Ririiyory  siile  tingling  and  an;ej*tliesi:i  ocL'ur.  In  neuritis  of  the  cervical 
roota,  or  in  jwchymenin^itiR,  the  dia-jiuisis  is  more  difficult  unless  the 
panilysia  follow  an  injury,  as  the  dititribiuiun  may  be  the  same  an  in  pro- 
gressive miucuUr  atrophy  ;  but  the  paralysis  cornea  on  mure  rapidly  in 
Tictiritia,  and  is  ntt^mliMl  by  p.-iin  ktkI  juiiPStheHia  and  painful  rigidity, 
though  loss  of  sensation  may  be  very  Blight. 

In  one  rare  crbc  which  I  aaw  nncKT  Dr.  Hiiipcr  (IS)  there  waH  a  gnwlual 
panily«is,  which  began  in  the  hand  rangt-It'if  and  extended  up  the  ami, 
"but  art'ectcd  the  triceps  before  tho  bireps ;  it  was  attended  by  severe  iiain 
Tt-ithnuc  any  ano-sthesia,  and  was  due  to  a  malignant  growth  which 
extended  up  the  anterior  surface  of  the  spinal  turd  und  involved  the 
ttntt'riur  und  not  the  posterior  roots. 

Among  other  disejiaea  of  the  cor^l  itaeU,  progressive  muscular  atrophy 
differs  from  acute  antfrinr  polinniyeliti*  in  which  the  nnset  is  sudden  with 
loss  of  power,  followi-d  by  wasting  and  loss  of  electrical  reactions ;  and 
frum  syringomyelia  where,  though  the  onset  in  gradual  utid  begins  with 
Atrophy  of  the  hand  muscles,  eensation  is  muofi  aiTeeted,  sensibility  to 
pain,  heul^  and  cold  being  usually  lost,  while  tiictilo  sensation  is  retained  ; 
trophic  changes  in  the  ekin,  nails,  and  joints  are  also  present  in 
syringomyelia. 

Caaea  of  progre^five  muscular  atrophy  have  also  to  l>e  diagnosed 
from  ft  peculiar  fonu  of  atrophy  which  wa*j  described  liy  Charcot  and  Marie 
in  1886,  and  imlependently  by  Dr.  Howai-d  Tooth  later  in  the  same  year, 
who  named  it  the  |Mir(>nmd  type  nf  progrpcwive  muscular  atniphy.  It 
wcms  that  the  condition  described  by  J.  Ilollmann  (1.1m)  as  "  Progressive 
ncurutisolien  Muskelatrophio  "  is  th«  same  diseiwe.  The  peroneal  tyiw  is 
ocaisionally  hereditary,  it  attaclcs  several  members  of  the  same  family, 
lieginning  in  childhood  witli  atrophy  of  the  peronei,  RxtBnsor  communis 
digitonun,  or  extensor  longtis  pollicis,  or  in  the  small  muscles  of  the 
foot,  causing  equino  varus  ;  and  later  the  calf  and  thigh  niuseloa  are 
involved.  loiter  siill  the  small  hand  nuiscles  waste,  causing  a  claw-hand, 
and  this  is  followed  by  w;isting  of  the  rxt€i)soi-8  and  flexors  of  the  wrist 
and  digits — the  supinator  longus  and  llie  arm  und  shoulder  niusclea  not 
being  affcctod.  Fibrillar  tifuiors  uml  the  reaction  of  degonei-ation  ai-o 
present  Sensation  is  definitely  afTected  over  the  pa:-ts  which  arc  pamlysod, 
and  pains  occur.  The  knee-jerk  is  usually  lost,  and  vjistvraotnr  leaions 
are  wen.  Dr.  Tooth  suggested  that  the  lesion  is  proliably  in  the  p(*ri- 
pberal  nerves.  Autopsies  liave  been  niaile  by  llotTniann,  Kulenbui'g, 
Dubrouihl,  and  by  Alaj'incsco,  in  which  the  anterior  horns  were  found 
intact;  but  there  was  neuritis  of  the  piiripheril  lu-rvcs  extending  up  to 
the  posterior  roots  and  sclerosis  of  the  posterior  columns  of  the  cord. 

The  diagnosis  from  progressive  spinal  muscular  atrophy  woidd  be 
made  by  the  age  and  the  presence  of  jmin  and  nniesthesia. 

Praqgnosla. — This  is,  unfortunately,  not  very  favourable,  either  as 
regards  arrest  of  the  disease  or  restoration  of  the  paralysed  and  wasted 
mu8<.-le4. 
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Tlio  atrophy  inny  bccomi;  an't-sttij  {.■ithtTspoiiUiiicuu-'-Iy  or  as  the  result 
of  trtailrin-'iit ;  hut  as  long  iin  thi!  tlii^wwo  is  progriMsiiit;  ii  is  nut  jKwsihIe  t4> 
fwy  to  what  cxtt'iit  it  will  K|ji-»,wi.  Aco)^!!!!!^  to  Sir  W.  Gowei-s,  the  [»n«(pect 
of  arrest  Beams  to  be  tjr<?ftt*r  in  the  Ciweft  in  which  the  wasting  is  strictly 
ftymmutrical  iiiid  nearly  siniuluneuua  on  the  two  sides.  If  the  discjiso  is 
ooce  arrested  il  ufteii  dues  nut  advance  again  ;  but  in  somu  euses,  after 
Apparently  oeasing,  fresh  muscles  are  aitafked,  and  this  goes  on  till  the 
death  of  the  patient. 

There  is  no  danger  to  life  as  long  as  the  wasting  is  confined  to  the 
limba,  but  as  soon  iis  the  thoracic  muscles  ii.re  uttaclied,  or  liulk-ir 
syniptoma  appear,  there  is  great  risk  of  death  frora  intcrL-mxent  lironchitis 
or  pneumoiUa,  from  choking,  or  from  implicalion  of  the  respiiator}' 
muscles.  Two  patients  I  have  seen  died  iu  two  years'  lime  from  pamlysis 
of  the  retijiirat^jry  umseles. 

With  regard  to  the  recovery  of  the  waeted  muscles  it  is  possible,  but 
not  probable,  thai  nutritinu  in  a  ninsclo  reci'rntly  attaekeid  may  I'e  restored 
to  some  extent ;  but  in  the  case  of  a  muscle  vi'hich  is  so  much  damaged 
that  there  is  no  rciu-tion  to  either  form  of  electric  currotit^  no  improve- 
ment can  be  looked  for. 

Tpeatment-^The  general  treatment  for  progressive  muscular  atrophy 
IB  to  keep  up  the  general  hailth  of  the  piitienl  by  fresh  air,  either  in  the 
eountry  or  the  aejiside ;  and,  if  the  j>atient  is  tit  for  it,  a  sea-voyage  i«  to 
be  recommended.  Exercise  should  Ite  taken  in  moileration,  but.  should 
always  fall  short  of  tiring  the  putietit 

Local  treatment  haa  not  much  etTcct  on  the  wasttxl  muscles.  Electrical 
treatment  ha-i  b^im  u.ieil  very  largely,  and,  though  the  rc»*ultB  are  of 
doubtful  value,  it  is  at  any  rate  a  means  of  exercising  the  mu.scle8  without 
tiring  the  paiieiit.  It  is  i>e»t  to  employ  the  con&iant  current  with  the 
positive  pole  to  the  back  of  the  neck,  and  the  negative  gently  bruuhed 
over  the  atfei^ted  nmscles,  being  careful  to  use  the  weakest  current  which 
will  cause  a  contraction. 

Mansage  and  rubbing  have  been  frequently  employed ;  this  treats 
ment  seems  likely  to  be  useful,  yet  it  often  fails  Co  arrest  the  wasting. 
With  regard  to  internal  remedies,  cod-liver  oil,  quinine,  and  the  «_\Tiip 
of  iodide  or  phosphate  of  iron  are  requisite  to  keep  up  the  general 
health.  Of  8j>etiat  nerve  Uinics  arsenic  and  strychnine  are  useful. 
According  to  Sir  W.  Gowens,  strychnine  is  most  effective  when  given 
hyjMxlermically,  and  succeedB  thus  after  it  haa  failed  whets  given  by  the 
mouth.  He  recommends  the  nitrate  of  Rtrychnine  given  onco  a  day, 
beginning  with  gr.  ^^  and  rapidly  going  up  to  gr.  ^\  ;  M-hen  the 
malady  i»  ap]jarently  ari-estetl  the  injections  are  intermitted  fur  one  week 
in  every  three  or  four.  It  does  not  seem  to  make  much  difference 
whether  the  injection  be  given  in  the  neighbourhood  of  iho  affeeted 
muscles  or  elsewhere.  In  caiios  where  I  have  tried  this  treatment  I 
mnnot  say  that  I  have  been  very  favourably  impressed  by  the  results. 

Charles  E.  Bkkvor. 
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BULBAR  PALSIES 

Tresk  aflectiorut,  as  thoir  name  showa,  are  dim  to  loaions  of  tbe  medulla 
obtongata,  or  bulh. 

The  {larift  of  the  medulla  csficcially  cflnceriied  in  these  cases  arc  ihc 
nuclei  of  the  cranial  nervi's,  which  t;ik<.'  their  uri^iti  itt  thi:  medulla, 
and  eapcoially  those  of  ihc  Vth,  11th,  and  12th  nerves,  and  the  motor 
pan  of  the  fith  nerve,  which  tikes  its  origin  from  the  pons  Varolii,  and 
BO  mocb  of  the  nen'es  themselves  as  lies  within  the  medulla  is  involved 
aUo. 

Besides  the  paralyses  due  to  lesions  of  the  nuclei  and  their  nerves, 
MKlBUI  Affections  of  the  tongue  and  throat  are  produced  by  lesions  in  the 
nerroos  Byetom  above  the  nuotui ;  and  there  are  other  ptUeies  due  to 
diseaiie  in  the  mu»clcs  thumaelves,  H'bich  are  (juitc  distinct  frum  diiicase 
of  the  nerves  or  their  miclei. 

The  morementa  of  the  tongue,  of  the  larj-nx,  of  the  soft  palate,  and  of 
the  pharynx  are  represented  in  the  cortex  cerebri,  and  for  the  mofit  part 
hilat*-nUly ;  thus  a  lesion  of  both  sides  of  the  cortex,  or  of  bath  the 
internal  caiKtulcs,  or  of  both  the  pyrumidal  tracts  atiovc  the  nuclei  »up- 
plying  the  muscles  talking  {mrt  i[i  thcHe  niuvcincnLs,  M'ill  [produce  jialsies 
of  them,  very  similar  at  first  sight  to  the  tnie  bulbar  palsicji  due  to 
lesions  of  the  nuclei  or  thair  nerves.  The  cori-espoiiJing  symptoms  are 
called  peoudo-bulhar  pnralyBi»,  but,  except  for  the  purpose  of  diagnosis, 
this  gr*J"p  does  not  ent«r  intn  nur  considi'ratinn. 

On  the  other  hand,  certain  myojinthics  cause  paralysis  of  the  move- 
raeutd  of  the  face,  but  these  aguin  arc  not  instances  of  true  bulbar 
paralysis. 
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The  true  bulbar  palsies  may  be  divided  into  nuclear  and  infra-nuclear ; 
and  as  some  of  them  are  acute  and  some  are  chronic,  it  will  be  advan- 
tageouB  to  arrange  them  in  the  form  of  a  table,  describing  the  pseudo- 
bulbar forms,  in  which  the  lesion  occurs  in  the  cortex  or  the  internal 
capsule  or  pyramidal  tract  of  both  sides,  as  supra-nucloar. 

Supra-nuclear,  acute  from  lesion  in  cortex  cerebri,  internal  capsule,  pyramidal 

tract,  or  in  motor  fibres  just  above  nucleus. 
Xucloar,  acute,  vascular 

intlammatory 
chronic,  de^'eneratiye 
tumours 
Infra-nuclear,  within  medulla,  acute,  softening 

tumour 
outside  medulla,  intra-cranial,  meningitiB,  simple 

Byphilitic 
tumours 
neuritis 
extra-cranial,  tumours 
cellulitis 

caries  of  vertebrBe 
multiple  neuritis. 

From  a  clinical  point  of  view  it  is  better  to  describe  all  the  acute 
bulbar  palsies  together,  and  to  include  in  this  group  the  lesions  just 
above  the  nuclei,  those  affecting  the  nuclei  themselves,  and  those  just 
below  the  nucleus  but  inside  the  medulla. 

The  acute  palsies  may  be  subdivided  into  (A)  those  which  are  sudden, 
and  (B)  those  which  are  rapid  in  their  onset. 

A.  Sudden  bulbar  paralysis,  called  also  apoplectiform. — The  cause 
of  these  cases  is  always  vascular  j  they  may  be  due  to  a  small  haemorrhage, 
but  much  oftener  to  thrombosis  or  embolism  of  one  or  more  of  the 
branches  which  come  off  from  the  basilar  or  vertebral  arteries. 

The  occlusion  in  most  cases  is  due  to  thrombosis  occurring  in 
syphilitic  or  atheromatous  arteries.  In  rare  cases  embolism  of  the 
basilar  may  ensue  from  endocarditis,  but  the  result  of  this  would  produce 
symptoms  much  more  extensive  than  paralysis  of  the  muscles  supplied 
by  the  bulbar  nuclei. 

The  affection  usually  occurs  in  middle  or  old  age,  but  cases  due  to 
embolism  or  to  syphilitic  arteritis  may  be  met  with  in  younj^er  people. 

Symptorm. — The  most  important  point  of  distinction  between  these 
cases  and  those  caused  by  other  lesions  of  the  bulb  is  the  mode  of  onset : 
this  is  quite  sudden,  with  vomiting  or  giddiness,  and  with  or  ^vithout  loss 
of  consciousness  ;  or  the  patient  goes  to  bed  apparently  perfectly  well  and 
wakes  up  in  the  morning  with  bulbar  symptoms. 

In  an  extreme  case  there  is  paralysis  of  both  sides  of  the  tongue,  of 
the  soft  palate,  of  the  power  of  swallowing,  and  sometimes  of  the  vocal 
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cords.  In  other  ojwes  the  sjmptoius  are  not  bo  extonslve,  and  may 
ofTccl  only  ono  side. 

In  one  ctiau,  which  I  saw  with  Sir  Felix  S^?nicm  and  Mr.  O'Connor, 
the  jjfttiunt,  a  man  ago(l  forty-two,  wrnt  tn  lii'd  ijiiite  well ;  on  awaking  in 
thp  morning  ho  could  not,  awalinw,  and  Huids  were  coughed  otit  of  the 
Urynx  or  retvimod  through  the  nosc ;  heside  this  tlicro  was  pamlysis  of 
the  levator  palati  on  the  right  side,  m  that  on  phonation  the  palate  was 
drawn  to  the  left ;  the  tonmio  was  not  att'eptoH,  except  th;it  on  protrnaion 
it  deviati-d  slightly  t*j  the  left,  ami  the  vwal  coids  acted  nurmally. 
There  was  no  anjesihesiaj  and  the  reflex  action  of  the  soft  palate  on 
tlie  two  sides,  though  duticiL-nt,  wuh  equal.  In  ihib  catiu  thu  ttudden 
onset  in  the  night  was  caused  by  a  vascular  lesion,  proliably  throratiosis ; 
but  the  exs\ct  position  of  the  lesion  was  rather  diH;cidt  to  decide.  It 
was  observed  that  in  the  net  of  swallowing  the  larynx  wivi  raised  up,  and 
therefore  that  inability  U}  swrdlow  v-m  due  to  failure  of  the  constrictors 
of  the  pharynx  ;  and.  as  it  is  very  imin-olwhlu  that  jMindysis  of  one 
side  of  the  pharynx  would  prevent  swallowing,  it  is  more  likely  that 
both  sides  wore  att'ected.  We  have,  then,  to  find  some  part  of  tht;  ner- 
vous system  a  lesion  of  which  would  cause  paralysis  of  the  right  levator 
pttlati  and  both  sides  of  the  pharynx.  The  sudden  onset  in  one  attack 
w:is  against  the  paoudo  bnlltar  form  ;  for  although  the  act  of  swullnwiiig 
is  eertjiinly  repreBenlcd  in  tlie  tortcx  ecrtbri  at  the  lowur  end  of  the 
■tscendiug  frotital  convalutirjn,  it  is  bilaterally  represented,  so  that  it 
vould  be  necessary  to  have  a  lesion  in  the  cortex  of  both  Bifles,  or 
in  both  internal  capsules,  to  abolish  iho  power  of  swallowing ;  besides, 
the  action  of  the  vai'inus  inuiwkis  taking  }Mirt  in  swallowing  are  co> 
oidinated  in  the  cortex,  and  on  stimulation  of  it  swallowing  occurs  as 
one  act^  whereas  in  this  ca-te  only  part  of  tlu^  movement  whs  deRcient.. 
It  is  not  known  whether  the  fibres  from  the  pyramidal  tract  cross  over 
to  the  "centre  fur  swallowing''  in  tlie  niirdulla  as  one  bundle,  but  it  is 
more  probable  that  the  fibres  cross  over  separately  to  the  different  nuclei 
taking  part  in  the  action  of  swallowing.  It  would  therefore  aoem  possible 
in  this  case  that  these  fibres  from  the  pyramidal  tract  to  the  nuclei  of 
the  accessory  nerve  or  of  the  glosso-pharyiigeal  nerve  were  affected  just 
above  the  nuclei. 

In  another  rase  which  camo  nndor  my  notice  there  was  a  sudden 
onset  with  giddiness  but  without  unconsciousness,  followed  by  jMralysis  of 
the  soft  palate  and  of  the  vocal  cord  on  the  same  side,  and  loss  of  seu- 
sibility  to  heat  and  cold  and  to  pain  of  the  o])posite  half  of  the  trunk 
and  limbs,  but  not  of  the  face.  This  was  probiibly  due  to  slight  throm- 
bosis affecting  the  accessorv  nerve  of  ono  side  on  its  way  throiigh  the 
medulla,  or  its  nucleus,  and  the  sensory  tract  for  the  conduction  of 
temperature  and  jjainful  impressions  for  the  opposite  limbs  and  trunk, 
in  the  lemniscus  above  the  decussation  of  its  fibres. 

In  another  case,  a  woman,  aged  thirty,  suddenly  had  some  loss  of 
power  and  sensation  of  the  left  side  of  the  body,  aud  thickness  of 
speech  ;    on  examination  a  few  ilays  later  it  was  found  that  the  power 


had  boon  rocovored  in  her  limbs,  hiit  that  sho  was  suffering  from 
"cn*sseil  aiHe-Diliesia."  Over  the  k'ft  half  of  the  trunk  and  the  left  arm 
and  \cg  thrri!  was  samQ  tactile  arm^i^thc.si^i,  which  w^a  not.  r.omplet^',  with 
Bome  K>S8  of  8dii»ibility  to  p;iiii  and  temperature  ;  this  area  extendod  up 
the  neck  and  up  the  posterior  part  of  the  left  side  of  the  head  to  the 
vertux.  bnt  it  did  nut  affect  the  loft  face.  On  the  right  sidt?,  over  the 
area  of  the  5tli  nerre  correaponding  to  the  first  and  second  divigions  and 
to  a  lesa  degren  of  thn  third  division,  ihero  wiw  marked  deficiency  to 
tictile  sons:itioiJ3.  There  was  slight  conjugate  nystagmus  iu  all  direc- 
tions. A  few  days  later  sho  hoxl  vveaktieas  of  the  ri^ht  toni[)(>raI  and 
raasseter  muscles  supplied  by  the  mot-or  jwrt  of  the  5th  nerve,  and  also 
of  the  right  faciiil  mnsclea  She  also  had  attacks  of  vomiting  and  giddi- 
ness, with  iipjwiront  rovohition  of  objects  from  right  to  left  As  the 
patient  recovered  from  the  symptoms  the  seat  of  the  lesion  is  a  matter 
of  conjecture,  but  it  seems  ahn^wl  ccrliun  that  it  iilToclcd  the  nucleus 
or  the  fibres  of  the  right  5th  nerve  on  their  wny  through  the  pons, 
thert^hy  causing  the  ana^^hesia  of  the  right  face  and  paralysis  of  the  right 
muscles  of  masticjition  ;  and  it  also  afft-ctcd  the  K-mniscus — the  sensory 
tract — on  the  right  side  »))ovo  itA  decussation,  so  as  to  involve  the 
Bensory  fibres  of  the  left  ha!f  of  the  tnmk  and  left  limbs,  while  the 
sensory  fibres  to  the  left  face  escaped,  their  crossing  beitig  above  the 
lesion.  The  atrL>ction  of  the  right  faeial  muscles  was  slight,  und  was 
|»erha[)s  due  to  extension  of  the  disc-ise  to  the  fibres  on  their  way  to  the 
facial  nucleus  from  the  opposite  pj-ramidal  Xr.wt  As  she  liad  weak  caitllac 
action,  tho  case  was  probably  one  uf  tLz-umbosis  of  the  branches  of  the 
basilar  artery  to  the  pons. 

A  case  has  been  desfrilied  by  Senator  in  which  a  man,  aged 
seventy -one,  had  a  sudrien  attack  nf  giddiness,  vomiting,  trouble  in 
swallowing,  and  numbness  iu  the  left  lialf  of  his  fiico  and  left  gums,  and 
in  both  arms  ;  the  lower  part  of  tlm  loft  fate  was  paretic,  the  tongue 
was  prntnidod  to  thn  loft,  the  legs  wore  weak,  tho  knee-jerks  wer« 
abscnt>  and  there  was  deafness  of  the  loft  ear.  After  death  a 
soFtcne<l  patch  was  found  on  the  floor  of  tho  left  half  of  the  4th 
ventricle  7-8  mm.  long  by  4  mm.  broad,  and  extending  between  tho  olive 
and  the  corpus  reatiforme.  Recentl}'  Van  Oordt  h.is  published  a  case 
of  midden  onset  in  which  the  symjitoms  were  inability  to  swallow,  nasal 
speech,  paralysis  of  the  right  half  of  the  tongue,  and  of  the  whole  of  the 
muscles  suppited  by  the  right  facial  nerve,  including  the  orliiculari«  ocnlj, 
and  right  hemiamesthesix  On  examination  there  was  fijund,  with  arterial 
sclerosis,  a  softening  patch  on  the  left  side  of  the  medulla  at  the  leval  of 
the  middle  third  of  the  infiCiior  olive,  and  affecting  the  formatio  reticnlaris. 

The  symptoms  ditfer  as  the  lesion  is  al>ovi!>  the  nuclei,  in  the  nuclei, 
or  involves  tho  nerves  coming  off  from  the  nuclei  on  their  way  through 
the  medulla.  Besides  the  grouping  of  the  muscles  alTcctcd,  the  condition 
of  the  nutrition  of  the  muscles  and  their  behaviour  tu  uloctrival  testing 
and  to  reflex  irritation  are  very  important. 

The  acute  and  sudden  btilbar  lesions  which  involve  the  nuclei,  and 


i 


tho  ncn'ca  which  come  off  from  them,  differ  in  their  Bymptoms  from 
lesions  alwn-e  the  tmcU'i  in  the  diatrilmtion  to  the  muscles,  and  in  caiiairig 
wiiating  of  the  mnsclcs  in  addttiou  to  pandywia  of  thr>ir  movf'ni«nT«.  It 
irt  ditfioult  to  make  thin  out  with  regarri  t^  the  R<ift  jKilate  nuti  l;ir}'ngeal 
muftclcs  ;  but  with  tho  tongue,  owin^i;  to  thp  fnnlily  with  which  the 
tongtio  can  bo  felt  and  seen,  it  is  fairty  easy  to  teli  whuthur  thu  mucoug 
roenihrane  is  thrown  into  folds  owing  to  the  wasting  of  the  museulai- 
tissue.  Tho  miii^lBH  would  jkUn  \<xm  their  reaction  to  fiLrodisittion,  and 
wo*Ud  give  the  slow  deliberate  flction  to  the  conetatit  current,  reacting  to 
tho  positive  closure  aoonei-  thjin  the  ncgative^ — so  that  ACC  is  greater 
than  KCC  The  electric  reactions  of  the  tongue  and  the  levator  palati 
can  readily  be  ascertained. 

The  reflex  response  of  the  soft  palate  to  irritation  of  tho  fauces  is 
also  tost  or  very  much  dimitUNhcd  when  the  lc>.ion  is  in  the  HCCL-Hsory 
nucleus  or  the  nerve  coming  frtmi  it,  so  that  if  one  nucleus  is  affected 
the  peilate  is  dniwn  up  reflexly  t^waiils  the  non-paralysed  side  only,  and 
not  rained  at  all  if  both  riui^Ioi  are  invulved. 

Tho  wasting  of  the  muscles  and  the  loss  of  reflex  action  are  duo  cither  to 
the  cutting  off  of  the  muscles  from  their  trophic  centre  in  the  nuclei,  or  to 
tlc«trtiction  of  this  centre  ;  it  is  often  difficult  therefore,  if  not  iiti|>us&ible, 
to  discriminate  iictwecn  the  lesion  of  the  nucleus  and  of  the  nerve  coming 
from  it.  In  the  case  of  the  hypoglossal  nerv^e,  however,  owing  to  thG 
proximity  of  the  nerve  to  the  pyramidal  tract,  thore  is  more  prolMihility 
of  some  paralysis  of  the  opptwito  limbs  than  if  the  lesion  be  in  the  nucleus  ; 
while  the  orbicularis  oris  is  liable  tu  bo  paralysiHl  when  the  nucluus  is 
affected,  and  not  (he  nerve  only. 

The  Histri))ution  of  tho  tnuacles  affected  is  thit  pertaining  to  the 
particidar  niiclciu  or  ner\c  involved  .  hut  tho  muscles  supplied  by  « 
bulbar  iniclous  rlo  not  always  correspond  to  those  by  its  nervL",  as  the  latter 
may  receive  fibres  from  other  nuclei  before  it  leaves  the  me<lulU. 

If  thcro  he  no  wasting  of  the  muscles,  and  no  pleictrical  changes,  and 
if  reflex  action  be  prcservx-d,  the  lesion  must  Ue  above  the  nuclei ;  but-  it 
itf  often  very  dillicult  to  tell  whutUcr  the  lesion  bo  in  the  bulb  just  above 
the  nuclei,  or  higher  up  in  the  motor  path.  The  moile  of  grouping  of 
the  muscles  affected  by  snpra-miclear  lesions  is  different  from  tluit  of 
nuclear  Iceions,  for  as  tho  cort«x  cerebri  knows  nothing  of  individual 
musclos.  but  is  conccnied  with  movements  only  (Hughiinga  Jacksou),  the 
paralysis  which  occtirs  from  lesions  of  the  cortex  or  pyramidal  tracts  of 
both  aides  will  lie  that  of  complete  eo-onlinatcd  movements  ;  for  instance, 
in  lesions  of  both  pyramidal  tracts  one  would  expect  that  all  the  muscles 
entering  into  tho  complex  movement  of  the  first  stage  of  swallowing 
would  l»e  panilysed,  whereas  in  a  nuclear  lesion  it  would  be  possible  for 
Bomo  of  the  muscles  to  be  paralysed  and  not  others,  the  ptvralysis  iu  one 
caae  having  a  physiological  grouping,  in  the  other  an  anatomical. 

Of  the  differenca  of  the  grouping  of  the  muscles  affected  in  double 
cortiad  or  pyramidal  lesionK,  and  in  a  single  tej^ion  involving  tho 
pyramidal  fibres  as  they  are  decussating  at  the  middle  line  to  reach  their 
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nuclei,  it  is  diHicuIt  to  speak  definitely,  ami  thcorotically  the  grouping  of 
iho  Irtttor  Bhniild   bo  physittUtgical ;  but  in   tho  cMy  iilinady  iiiciitionc»d 
only  some  of  the  muscles  of  sw.i]!o^nng  were  .'iflectwl ;  and  this  was  also, 
found  ill  a  case  published  by  v.  I,eydcn.      With  n^gard  to  double  icsions^ , 
complL«t«  paralysis  of  tho  tnovoniuiiUi  of  miisticittiun  urid  uf  swallowing^' 
of  the  vocal  cords  and  of  the  tongue,  cannot  follow  a  lesion  of  tho  cortex' 
or  iho  motor  tmct,  unless  it  be  bilaterul,  for  in  the  above  movements  the 
muscles  of  both  sides  iiro  rcpresoiited,  in  each  hcraisphore  ;  thus  if  one  hcmi- 
gpherc  is  paralysed,  tho  opposite  honiisphero  can  carry  on  the  work,  but  if 
both  are  atfectod,  all  voluntary  movements  aro  lost  and  reHox  action  onlp  ia 
retaimxl.      Honco  in  tliese  cases  there  38  a  histoiy  of  two  or  more  att-icka. 

Ciisce  of  doul>lo  hemiplegia  producing  these  pseudo-bultiar  symptoms 
have  been  described  by  Lepiue^  Jolly,  Kisenlohr,  KuthhoM",  iloaa,  Karlow  ; 
one  of  the  most  important  being  one  by  Barlow  in  which  there  was 
found  on  necropsy  softoaing  of  the  2nd  and  3rd  frontal  and  ascending 
fninlal  convulsions  of  both  sides,  producing  in  the  first  attack  right 
heniiplegin,  followed  in  four  months  by  a  second  att^wk  of  left  hemiplegia, 
with  Byinpto]ii8  of  iiunbilily  to  ahow  the  lecth,  to  protrude  the  tongue  or^ 
to  talk,  though  he  could  understand  signs  ;  swallowing  was  diflicnlt.  audi 
there  waa  weakness  of  the  limbs.  Rcccriily  I  hnvo  had  a  case  in  a 
woman  in  whom  the  two  attacks  were  separated  by  an  interval  of  four 
moiith-s :  in  the  first  attack  tho  speech  bfiicame  thick,  with  weakness  of 
tho  left  side  ;  in  the  second  attack  she  lost  all  power  of  speaking  and 
even  uf  plioiiation,  was  unaltlc  to  swallow,  and  the  right  arm  was  wL^Kk  ; 
two  y<"ii"3  after  the  first  alttick  there  was  still  complete  paralysis,  of  tho 
soft  palate  on  hotb  sides  to  voluntary  efforts,  with  preservation  of  reflex 
action  and  electric  reactions.  In  this  case  the  lesions  wore  probably 
thronilx)tic  and  alTocted  tho  anterior  limb  of  the  internal  capsule  of  one 
side  and,  later,  that  of  tho  opposite  side, 

Othor  cases  have  been  ilpscriliud  in  which  vascular  lesions  have  been 
discovered  in  the  internal  capsule  and  lenticular  nucleus  of  both  sides; 
as  in  one  described  by  Dr.  Newton  Pitt,  in  which  the  paralysis  of  the 
face  and  ttjnguc,  lind  of  swallowing,  was  very  complete. 

In  another  case,  published  by  Drs.  Hughlings  Jackson  and  Taylor, 
tba  patient  had  two  attacks  of  hemiplegia  affecting  opposite  sides, 
several  years  elapsing  between  tho  two  attacks.  The  onset  in  the  fii-st 
attack  was  sudden,  and  ailiculution  was  lost  for  a  week  ;  in  the  second  the 
left  side  was  atTected  with  a  sudden  onset,  the  patient  cnuld  not  pmtnido 
the  tongue,  and  swallowing  and  speech  were  very  ditticult.  The  whole 
left  aide  of  the  face  was  weak,  the  soft  palate  was  completely  piimlysod, 
and  the  Umbti  of  both  siides  wcru  weak.  Both  pyramidal  tmctii  were 
found  degenerated  and  sclerosed. 

The  mode  of  omct  in  all  these  case«  by  two  attacks,  affecting  first  one 
side  and  then  the  other,  and  the  affection  of  the  limbs  are  symptoms  of 
lesions  seated  in  both  motor  pallis  rather  than  of  a  single  lesion  oocnrring 
at  the  point  of  decixssation  of  the  fibres  from  the  motor  paths  just  above 
the  nuclei. 
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K  Acute  inflaminatory  bulbar  paralysis. — This  second  form,  also 
inchi()«i  under  the  torm  ";LCiit<!,"  li.ui  a  nipiil  oiiBet,  Imt  takes  wime  hours 
or  a  few  days  to  develop  itself.  The  nature  of  the  lesion  is  the  sumo  aa 
thai  of  oculu  |>oliotiiyciilis  (iiifiuitttu  piiralyiiis). 

The  condition  is  not  at  idl  common,  and  tho  changes  depend  on  an 
infiamnuition  involving  the  nuch'i  of  tho  hiilh. 

i^'t/mjtlnms. — In  one  case,  dcscriljed  hy  Kttcr,  tho  attack  began,  in  a  boy 
aged  fifteen,  with  geneml  maluise,  heiidache  and  vomititLj.;,  pyrexia  urid  dilli- 
culty  in  swallriwitig ;  ir]  the  coiirso  of  a  week  came  on  jKinilynia  of  both  sidea 
of  tho  face,  the  soit  palate,  the  tonpiifl  nn  Ifoth  sidiw,  I>ut  especially  the  loft, 
and  tho  left  (ith  nerve.  After  death  from  piieumoniii,  acute  myelitis 
Tos  found  on  both  sides  of  tho  moduila  in  patches  involving  the  left  6th 
nucleus,  the  left  facial  ncrvu  within  tlic  medulla,  tho  loft  hyiwgluosal 
nucleus,  the  right  facial  nucleus,  the  right  hypuglossjil  fibres,  the  acces- 
sory nucleus  of  both  8id»a,  and  below  them  the  gpinal  cord  aa  far  down  aa 
the  4th  C4;rvicAl  nerve. 

The  changes  found  are  similar  to  those  of  ncuto  poliomyelitis,  and 
consist  of  dilated  vessels  with  exudation  of  IcuctK^ytes^and  destniction  of 
the  cclla  of  the  cmriial  nuclei ;  or,  in  loss  eovore  cases,  tho  nerve-cells  lose 
tlieir  processes  and  shrink. 

Another  case,  described  by  W.  Pasteur,  orctiTTcd  in  a  boy  2$-  years 
old  with  a  rapid  onset  of  fever,  diarrhcpa,  and  sickness ;  the  right  facial 
rauBcles  were  completely  paralysed  with  wasting,  and  there  was  ditliculty 
of  swallowing  and  pamlysis  with  wasting  of  the  riglit  side  of  the  tongue. 

Vandeirelde  h;is  published  a  case  of  an  aruto  inflamroatory  attack 
with  fever  and  headache,  causing  paralysis  of  the  middle  and  lower  part 
of  the  face,  ditliculty  of  swuflowiug,  noises  in  the  eai-s,  and  an  inclination 
to  fall  to  the  right ;  at  the  autopsy  %vere  found  leucocytes  round  the 
Tasaels  and  swollen  axia-cylindcrs  on  both  sides  of  the  medulla. 

Piwtnom. — Acute  bulbar  paralyses  are  more  favourable  than  the 
chronic  forma,  provided  that  the  patient  do  not  succumb  at  the  time  of 
the  attack ;  or,  in  other  ^rurds,  if  tho  attack  be  so  slight  that  the  [tatient 
do  not  lose  consciousness,  he  mil  prolwibl}-  recover  entirely,  as  in  the 
case  refen-ed  to  on  p-ige  222 ;  this  is  especially  the  case  in  people 
below  fifty  who  have  bud  syjihilis.  On  the  other  hand,  thromljosis, 
whether  due  to  syphiUilc  or  atheromatous  artcHes  or  to  emboli,  is  verj' 
apt  to  recur,  and  a  patient  may  have  a  succession  of  cerebral  attacks,  in 
one  of  which  he  may  succTimb.  This  is  seen  in  pseudo-bulbar  cases  as 
well  OS  in  those  of  tnie  bulbjir  origin. 

If  after  an  acute  attack  there  he  difficulty  of  swallowing  and  breathing, 
the  prognosis  is  not  ao  good  ;  Imt  jirolwbly  these  ivill  diminish,  and,  if  the 
patient  get  over  the  first  week  after  his  attack,  his  further  improvement 
will  depend  on  whether  the  lesion  is  atwve  the  nucleus^  in  the  nucleus,  or 
below  it ;  the  least  favourable  condition  for  future  recovery  is  a  lesion  of 
the  nucleus,  it  is  betler  when  the  lesion  is  in  the  nerve  within  the  medulla 
coming  from  the  nucleus,  and  it  is  most  favourable  when  tho  lesion  oflccts 
the  motor  tract. 
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The  trentmaii  of  aciito  bulbar  attacks  is  different  iu  the  two  Tarielies 
of  sudden  and  of  nipid  (iiiaet.  In  the  sudden  form  tho  cau^  of  the  vaactiUr 
obstnjction  mii5t  he  asciTtjiinwl,  and,  in  tho  nhsonco  "f  Ciii-dinc  disease, 
lJri';hl's  diswise,  or  .ithcTomat-mw  artcriew,  the  tipatmoiit  shnntd  he  anti- 
B_vphilitit;,  namely,  itiunction  of  raercuiiul  ointment,  fulluivcd  \ty  liirge 
doses  of  [totiissiuni  iodide.  Or  if  any  one  of  iho  other  diacaaus  he  present, 
tbo  trcatmont  \nll  ho  modified  acconUngly. 

In  tbo  ac-uto  iuthimmatory  farm  tho  treatment  should  he  that  of  acute 
puliomye  litis. 

The  grciit  difficulty  in  most  of  theae  Ciwi's  ta  the  feeding ;  if  there  he 
any  ditficuHj*  in  gwallowitig,  there  shonld  he  no  hesitfition  in  fee<iing  tho 
patient  by  a  soft  tube  passed  through  tho  nose. 

Later,  in  TiucieJir  an*)  infra-nuclwir  cases,  if  the  muscles  are  wasted, 
thev  shmUd  be  trcatixl  by  tho  coustanl  current,  and  internally  by  (juininc, 
iron  and  Ktryehrjiji. 

Chronic  bulbar  paralysis,  chronic  nuclear  paralysis. — This  affec- 
tion, whioli  ficcurs  much  more  frwinently  than  tlw  acute  forms,  is  also 
called  "  GIo3sa  lahio-laryngoal  paralysis." 

The  disease  was  first  descrilied  by  Dunii^nil  in  1859,  and  more  fully 
by  Duchenne  in  I HGO  ;  hut  hefore  these  a  case  had  been  seen  uiid  described 
by  Trousseau  in  1841,  though  apjwi-ently  it  was  not  published.  la  these 
cases  atrophy  of  the  spinal  aeeessory  and  hypogjossjil  nerves  was  found, 
and  it  was  retiiark.^d  that  tho  ati-ophy  was  identical  with  that  found  by 
Cniveilhior  in  progressive  muscular  atrophy. 

Dunienil  evidently  considered  that  his  case,  in  whieh  there  was 
atrophy  of  tho  hypoglossal  nerves,  was  a  variety  of  progressive  rauscular 
atrophy,  where.'w  Duchonno  looked  on  the  cases  as  quite  different,  for  he 
says  that  in  glossodabio- laryngeal  paralysis  there  is  jjaralysis  without 
atrophy,  while  progressive  muscular  atnjphy  Js  a  lesion  uf  muscular 
nutrition  without  jiaralysis  ;  hut  :is  he  describes  the  tongue  in  his  cases 
as  having  very  little  motion  and  its  surface  as  being  a  httlo  wriakled, 
tbero  probably  was  atrophy  of  the  tongue. 

Cittties. — -The  age  at  which  the  disease  begins  is  usually  between  thirty 
and  sixty^  though  a  few  rare  ea.se,H  have  been  observed  inneh  younger  ;  for 
instance  at  eight  years  by  Remak,  and  at  twelve  by  llntlmann  (13J. 

Males  are  rather  more  affectoil  than  females. 

In  tho  family  history  some  other  form  of  nervous  diseases  is  oceasionally 
present,  and,  rarely,  several  membere  of  one  family  have  bc»!n  affected. 

Previous  illtiesses  do  not  appear  tu  eau.se  the  disease,  nor  does  syphilis 
seem  to  enter  into  tho  causation. 

Expo.sure  to  wot  and  cold  and  t-o  eevere  mentid  and  physical  strain  have 
appeared  to  bo  proximate  causes  in  some  ejiset^  hut  fur  the  most  part  the 
causes  remain  unknown. 

^.'/Mfvp/o"!,?.— Chronic  bulbar  pftralysis  may  exist  by  itself,  but  it  is 
particularly  associated  with  two  diseases  afTecting  other  [KU'ts  of  the  body. 
One  of  these  is  progressive  muscular  atrf)phy,  and  there  is  no  doubt  that 
chrome   bulbar  paralysis  is  the  representative  of   tliis  disease  in  the 
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medulla — in  fact,  that  ther  are  one  and  the  wime  (liKeaoe  occupying 
aiinlo^us  iMirts  of  the  ncn'ous  aystem ;  it  is  not  Ftrange,  therefore,  that  the 
two  funnA  sliuiiM  exist  tayotlitT.  Tho  other  discnso  is  Jiuiyotrophic 
lateral  sclerosis,  where  the  n-eakneas  of  the  muscles  supplied  hy  the 
medulla  follnwa  the  symptoms  of  lateral  sclerosis,  and  the  weakness  is  in 
some  cases  followed  by  atrophy. 

In  chronic  liitlbar  pu'tiH^iij  the  symptoms  arc  liilatcral  and  come  on, 
aa  a  rule,  gnuliully,  with  i;Iight  difficulty  in  speaking;  Init  in  ono  caao  I 
■aw  the  ditticulty  was  first  noticed  xvhen  tho  patient  tried  to  sing,  and 
after  that  the  speech  griicliially  becamo  indistinct ;  it  wjis  probable  that 
in  this  case  the  defect  was  not  sufficient  to  atToct  the  speech,  but  that 
the  greater  cCTort  in  ringing  brought  it  into  protuinence. 

The  tongue  is  ueiially  the  first  organ  to  he  atL-u-ktf],  and  it  shows 
itAelf  in  the  difficulty  of  prnrionncing  certain  consonaiits  which  are  pro- 
duccfl  by  the  actl(jn  of  the  ton;^ie  jis  it  is  npproxinuitcd  either  to  the  tetMh 
— dental  consonants — or  to  tho  soft  palate — guttural  consonants.  In  tho 
former  case  t,  d,  and  ik  are  difficult  to  pronounce  and  are  first  affected, 
and  sul»sc<iuontly  the  conaonants  i;  g,  and  ek. 

Along  with  the  ditlicalty  of  speaking,  general  weakness  of  both  sides 
of  the  tongue  is  observed,  with  wasting  of  its  muscular  tiHsue.  At  first 
the  tongue  looks  flatter  and  not  ipiit^  so  plump  as  natural,  the  move- 
ments Ijocome  slower,  and  there  is  difiiculty  in  protniding  the  tnngiio  to 
the  full  extent  Wyond  the  teeth,  and  also  in  putting  the  tip  itito  either 
cheek,  or  in  elevating  it.  Early  in  the  disease  tibrillar  contractions  are 
olwcrx'ed  in  the  form  of  fine  linear  qtiiverings  taking  place  along  the 
tongue  in  a  longititdinal  direction  nndor  tho  mucous  nicmhrane. 

After  the  tongue  the  orbicularis  oris  is  next  involvL-d,  anil  it  is  noticed 
it  the  latienl  is  unable  to  purse  up  the  mouth,  and  loses  the  power  of 
rhistling  (In  trj-ing  this  test  the  anterior  niires  nhould  first  he  closed,  as 
the  soft  palate  is  often  unable  to  close  the  posterior  narce),  or  of  blowing 
out  u  candle.  In  tho  early  ulagtrs  the  strength  of  the  orbiculaiia  oris  may 
be  tested  by  inserting  the  forefinger  and  thumb  hetween  the  lips,  and  by 
liyhig  to  sepanito  the  finger  and  thumb  against  the  pursed-up  lips  ;  in  a 
healthy  person  this  is  nut  easy.  At  the  sumo  time  the  speech  is  still 
bulberaflected,  and  especially  the  cxjilosive  labial  sounds  p,  h,  although  the 
aipirate  lahiat  sotmd  /  and  the  resonant  labial  m  can  still  bo  sotinded,  as 
in  these  two  sounds  the  lips  are  not  required  to  be  tightly  closed.  As 
the  paralysis  progresses  the  transverse  length  of  iho  lijwi  is  increased,  and 
the  miwcles  of  the  chin  ai-e  involved. 

The  rest  of  the  face  inuticlea,  including  tho  xygoraatici  and  the 
elevator  of  the  upi)er  lip  as  well  as  the  orbiLndarls  oculi  and  frontalis,  are 
not  affected  as  a  rule.  liL-uce  tho  nado-labial  fold  is  often  well  marked, 
and  this,  coupled  with  the  tmnsverso  line  of  tho  lips,  gives  the  patient  a 
(nirious  ItigubriouK  expntssinn  which  is  very  chanurtdristic. 

F'aralvBia  of  tho  soft  palate  on  both  siiloa  graduailj  ensues,  the  effect 
of  which  is  to  alter  the  speech  VL'ry  chamctenBtically  ;  and  it  is  important 
to  note  that  a  alight  weukuesa  in  elevation  of  both  sides  will  produce 
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much  iiioi-e  oirpct  on  the  voice  and  on  tha  power  of  dosing  tho  j)ORterior 
narcs  than  an  almost  cora|»lete  pantlysis  of  f>ne-half  oiilv.  In  a  panilvsis 
of  both  «i(le«  of  the  palate,  which  is  sufficient  to  prevent  the  patient 
from  closing  the  poatenor  nares,  the  speech  is  naiwil,  the  ditliL-iUty  of 
pronouncing  the  gntturala  k;  f/  by  prei^iiitig  the  tongue  againitt  the  soft 
paliiLc  is  increased ;  also,  as  some  of  the  air  paaaoa  thnnigh  tlio  none,  the 
proper  Amount  of  pressure  to  separate  tho  lips  is  not  obtaintxl,  so  that  p 
Ainl  I  become  r  or/ and  m. 

On  trying  to  liiHate  tho  cheeks — taking  CHre  that  tho  lips  are  closed 
voluntarily  or  by  the  finger  and  thumb — a  snorting  noise  is  heard  as 
tho  iiir  piisBftrt  through  the  poRterior  nares;  or,  if  the  anterior  nares  be 
closed  by  the  Kuger  and  thiuub  and  the  cheeks  inflated,  then,  on  letting 
open  the  anlerlur  narca,  the  air  rushcti  through  and  the  cheekii  tollapee. 

On  phoufttion,  and  on  a  deep  inspiration,  the  soft  palate  on  l>oth  sides 
is  very  slightly  elevated;  but  tho  more  hanging  of  tho  nvuta  to  one  side,  or 
the  tiiflerx' ncc  of  the  height  of  tho  two  jMiIatine  arches,  is  not  of  much 
value,  and  jwraly^Js  of  the  soft  palate  can  only  be  said  ilerinJtcly  to  occur 
when  there  is  deficient  movement  on  phonation  or  respiration. 

The  vochI  cords  are  also  liable  to  bo  paralysed  after  the  above  parts 
have  been  involved  ;  and  the  palsy  consists  in  a  dillieulty  in  approximating 
tho  eords  in  phonation  and  in  nuighing,  so  that  tho  voice  is  low  pitched 
and  monotonous,  and  a  proper  cough  cannot  Ke  executed. 

in  some  cases  the  muscles  of  mastication — the  niasseters,  temporals, 
and  pterygoids — become  involved,  and  then  the  patient  has  dilKeulty  in 
making  the  teeth  rnoet^  and  in  masticating  the  food  ;  and  tho  mouth 
remains  open, 

Tho  paralysis  and  the  wasting  of  the  mnsclcs  progresses  till  the  patient 
reaches  a  most  deplorable  condition.  The  features  present  the  chamcter- 
utic  melancholy  appearance,  the  mouth  cannot  be  closed,  the  lower  lip  is 
everted,  the  tongue  lies  shrivelled  up  without  any  power  to  move  it  off 
tho  floor  of  the  mouth,  the  soft  palate  hangs  motionless,  or  f!a]>s  to  and  fro 
with  respiration.  The  s^wech  is  a  slow  nnmotonoua  mumbling  or  ia  lost 
altogether,  the  power  of  phonating  a  few  vowels  being  all  that  remains. 
Mastication  is  almast  impossible,  owing  in  pivrt  to  the  feebleness  of  the 
muscles,  and  in  ))art  to  tho  inability  of  the  tongue  to  keep  the  food 
between  tlie  teeth. 

The  act  of  s^vallowing  ia  attended  by  tho  greatest  difficidtry  and 
danger.  Owing  to  tho  paralysis  of  the  touguo  the  food  cannot  l»e  pushed 
Imckwards  bv  tho  pressure  of  this  organ  from  before  backwards  against  the 
hard  pidate,  but  the  head  has  to  be  thrown  backwards  to  allow  the  foot! 
or  liquid  u^  fall  Imckwards  by  its  weight;  fluids  when  they  roach  the  t>ack 
of  the  mouth,  as  tha  posterior  nares  are  not  shut  otr  by  the  soft  ijalat<j, 
readily  pass  into  the  nasal  cavity  and  regurgitate  through  the  anterior 
nares.  Again,  as  tho  larynx  is  not  draM-n  up  uniler  the  Mmgue,  and  as 
the  ejiiglottic  muscles  and  the  constrictors  of  the  ph.arynx  are  palsied, 
fluids  very  easily  pa&a  into  the  glottis  instead  of  into  the  tesophagus,  and 
frequently  produce  choking,  while  the  power  of  expultiion  is  scarcely 
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assii<te*i  by  the  feoMi*  powtT  of  couj-hing  possessod  by  the  patteiit.  Later 
in  the  diafiHiw  the  vagus  nucleus  is  somL-timea  invaded,  giving  rise  to  nipid 
cardi-ie  action  and  to  iittjicl<s  of  dysprnva. 

Owing  to  the  difficulty  of  su-allowing,  the  saliva  accuroulatea  in  an 
extraorclinary  amount;  and,  owing  to  iho  drooping  of  the  lower  lip, 
the  salivit  is  coiistantly  dripping  ftimt  the  month,  and  the  pnticnt  stituriLt'Cs 
many  hiindlcei'chiefa  in  the  day  ;  on  opening  the  ninuth  the  Bal^^■a,  which 
is  often  thick  and  viscid,  hangs  in  festonns  about  the  fauces,  while  every 
now  and  iigiun  the  jKibiuiit  throws  Snick  hiii  head  in  tha  endeavour  to  gel 
rid  of  the  excess  of  saliva  Y\y  swallu^ving. 

The  wasting  of  the  muat-Ics  is  very  marked  and  does  not  succeed  the 
loss  of  power,  as  in  acute  nuclear  lesions,  b\it  goes  on  step  by  «t«p  with 
the  weakness;  it  is  very  gradual  and  involves  fibril  after  fibril  in  the 
tongue.  The  atrophy  of  the  intrinsic  muscles  nf  the  tongue  can  be  felt 
■with  the  finger  and  thnndt,  while  th«  mucous  membrane  is  thmwn  intn  folds 
and  looks  like  a  balt-fillefl  hag.  Thn  lips  aro  sninetimes  not  noticeably 
diminished  in  size,  in  others  they  are  decidedly  thinner  than  iionnal. 
Wasting  of  the  levator  jialati  arnl  of  the  vocjil  rnrd  muscles  cannot 
actually  be  seen,  but  their  loss  of  action  can  bo  readily  ascertained. 

'riie  fibrillar  contractions  ar-o  similar  to  those  seen  in  progressive 
miiscidar  atrophy  ;  they  are  best  seen  in  the  muscles  which  arc  actually 
wasting,  and  es(>ecially  in  i\\**.  ti)iigue,  wliKfo  they  give  that  organ  the 
ftppeanmce  of  a  iwig  half  full  of  wurms.  The  individual  fibriJH  contract  one 
at  a  time  and  in  succession ;  movements  which  are  probably  dtio  to  irritiiiion 
of  the  hy7>erexci table  degenerating  nerve-cell  in  the  uuclous  supplying  the 
indiviflual  fibril. 

With  regard  to  the  electrical  reactions,  the  affected  muscles  react  to 
the  fnradic  current  as  long  as  there  are  any  nmsclo-fibres  left,  which  have 
not  degciienit«d  so  far  as  to  fail  to  rcs{>ond  tu  the  current ;  but  as  these 
fibres  diminish  in  numbore  as  the  disease  progresses,  so  the  foree  of  the 
resultant  contraction  )>ocomes  less  and  less.  But  these  degenerated 
jnuscle-Hbres  which  will  iiat  react  to  the  faradlc  current  will  give  the 
r«»ction  of  degcnemlion  with  the  galvasnc  constant  cunxuit ;  thni*  we 
have  the  muscle  giving  a  slow  delihemte  contraction  with  a  weaker 
galvanic  currmit  than  riiitnrnl,  and  responding,  on  making  the  curn-nt, 
more  readily  to  the  prwitive  than  the  negative  pole.  We  have,  therefore, 
the  following  conditions  : — in  the  earliest  Htages  the  muaclea  react  to  both 
currents,  though  not  so  strongly  as  iinrmally  ;  later,  when  al>oUt  half  the 
fibree  have  degenerated,  the  fiimdic  re-aeiion  is  about  half  a*  strong  as  it 
•hould  bo,  wliile  to  a  fairly  strong  constant  current  the  tinick  normal 
rMponsc  of  the  iindegenenite  nniscle-fibros  to  the  negative  rlfistire  f» 
followed  by  a  slow  deliberate  coiitniction  of  the  degenerate  muscles  ;  if 
the  minimal  current  only  is  tried  the  slow  reaction  of  the  degenerate 
muscles  will  bo  olstained,  and  prolxibly  with  the  positive  rather  than  with 
tiu!  negative  jwle.  Finally,  when  all  the  fibres  have  wasted  there  is  no 
reaction  to  either  current. 

Keflex  action   uf   the   larynx   and    pharynx  is   almost    invariably 


diniiiibfa«I  and  after  a  time  EiT>oliebc<d ;  so  tJiat  on  touching  ttio  soft 
palate  it  is  either  only  slightly  ck'viited  or  not  all,  while  l)v  tickling  tho 
faiu-es  tboi-e  is  great  dltficiilty  in  prochicing  the  reHex  actions  of  retching 
and  vuiuiting. 

Scnsihility  is  not  ut  nil  nlTocitd,  hikI  all  furuia  of  sensation  are  pre- 
scTA'ed,  so  that  tlui  loss  uf  rcHt:x  actiuu  is  catisod  on  the  motor  sidti  and 
not  on  Uio  sensory  side  of  the  reflox  arc. 

The  duep  oi'  U'lidun  rcllcxcs  in  simple  uncomplicated  bnlbar  paralysis 
ATfi  not  increased,  ibur  arc  they  altered  whuii  tho  disease  is  associated 
with  pn:i<irt-*wivo  mnacidar  atrophy.  On  the  other  hand,  when  tho  Imlhar 
irmptonis  fonn  part  of  the  cHscaso  called  amyotrophic  lateral  sclerosis, 
the  muscles  which  close  tho  lower  jaw  have  their  so-called  tendon  reflexes 
increased  in  harmony  with  those  of  the  upper  and  lowt-r  litnlxs.  It  is  in 
these  cjises  thiit  tliu  "  jaw-jerk  "  is  obtainod,  and  in  marked  cases  "  lower- 
jaw  clonus  " — n  condition  which,  I  helieve,  I  w;i«  the  firat  to  olwervo  in 
ISrtl  ami  to  publish  (in  Ilrain)  in  IrtSfi;  on  placing  the  finger  on  the 
lower  teeth  and  striking  it>  the  lower  jaw  passes  into  a  clouus  similar  to 
Auklti  clonus. 

Though  tho  mental  condition  of  these  cases  is  not  afTectcd,  the 
patients  arc  often  very  cnioliumU,  laughing  and  crying  at  the  same  time  ; 
and  it  is  oxirat^rdinary,  considering  the  perilous  and  miserable  state  ihat 
they  are  in,  how  very  goffd-ti-nipered  they  are. 

The  cour«e  of  the  disease  progre-sees  from  had  to  worse,  and  although 
in  ssome  cases  the  syniptonis  may  Ije  in  abeyance  for  some  months,  they 
increase  again  and  brtng  the  patient  to  the  last  stage  of  the  diHe.-uie. 

During  the  disejise  the  jwitient  is  very  liable  to  contract  bronchitis  or 
pneumonia,  sometimes  from  particles  of  food  or  tluid  which  nmy  have  got 
into  the  lungs;  and  then,  owing  to  the  feeble  condition  of  the  respira- 
turv  muscles,  the  jMitiunt  is  unable  to  cie-ir  the  Inngs  of  nuieiis,  and  he 
8uccuml>3.  In  his  inability  to  take  fotid  the  p;itiont  undergoes  general 
wasting  and  weakness,  which  may  end  hia  days. 

The  disease  is  prone  tu  extend  to  the  vagus  nucleus  also  and  so  to  para- 
lyse the  respiratory  movements.  Lfistly,  food  may  become  im|iacted  in 
tho  glottis,  and,  before  help  can  Imj  obtained,  the  patient  is  suffocated. 
The  coui-ae  of  the  disease  is  seldom  over  two  years. 

Although  the  above  »cc<mnt  i»  the  classical  description  of  the  disease, 
anomalous  cases  have  been  described  by  Ouinon  and  I'nrmentipr,  and 
other  cases  by  Rosenthal,  Sachs,  Bristowe,  Keeligitiiiller,  and  Eichhorst, 
where  prtjgressive  muscular  atrophy  of  the  limbs  was  asaocijited  with 
nphlhalinujjlegia  externa  as  well  as  with  the  usuul  Indbar  syjuptoma. 
There  seems  no  reason  why  the  ocular  nuclei  should  not  be  more 
frc<|uently  assoeiateil  with  progressive  miuscular  atrophy,  yet  as  a  matter 
of  ex|>erienee  the  combination  is  very  rare. 

Two  rjKses,  liaving  much  importance  in  the  question  of  age  and 
heredity,  have  been  published  by  Tjondo  in  two  brothers,  one  of  whom 
«-as  fwralysed  in  ihe  facial  muscles  of  both  sides,  with  fibrillar  eontmc- 
tions ;  there  was  left  ptosis,  atrophy  and  fibiillar  tnitchings  of  the  tongue, 
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Bali^'ation,  bilateral  :ilMhict()r  p^mlysis  of  the  vocal  coiyIs,  difficulty  in 
swAllowing,  and  weakness  of  huhil'  of  the  neck  luusclfs.  Tho  other  cwse, 
in  A  younger  bi-olher  of  tlio  above,  showed  definite  jiaresis  of  frontalis  aiid 
orbicularis  oculi  of  the  facial  muselea,  followfil  by  commencing  wcakneaa 
of  the  luiver  facf  miisclcs.  Lomle  coTistderod  that  the  above  eases  M-ere 
examples  of  a  true  family  progretisivo  bulbar  paralyBis  oenirring  in 
childhood,  tlio  chief  cliaracleriHties  buiiig  that  the  upper  facial  musclcti 
were  atUckei),  ami,  especially,  that  the  disease  began  in  those  muHeles. 

It  cannot  be  certainly  stated  that  these  cases  were  due  to  ft  lesion 
of  tho  me+lullo,  as  no  autopsy  was  recorded. 

Palhulinjy. — The  disojise  is  essetitially  a  nlow  degeneration  of  the  cells 
of  the  motor  nuclei  of  the  bulb.  The  changes  which  cause  the  muscular 
wasting  are  found  in  the  nuolei  of  the  hypoglossal  ncrvo  of  both  sifles,  tho 
TagiLS  and  its  accessory  nucieua 

The  first  accounts  of  defiiiilt!  pi)st-morl*m  tbanges  were  publisbetl  by 
Charcot  hjkI  Joffroy,  who  found  L-hieHy  atrophy  of  the  cells  in  the 
hypoglossal  nucleus,  while  the  corabineil  nuclei  of  the  glosso-j>haryngoal, 
vagus,  and  its  accessory  nerve  were  but  slightly  affected. 

It  should  be  inentioumi  th:it,  a(ct>nbrig  to  Dns.  Tooth  and  Turner, 
no  lesion  in  the  9th,  10th,  and  llth  nuclei  could  be  found  in  a  cjise 
of  bnlbjir  paralysis  examined  by  theui,  though  tho  hypoglossal  nucleus 
was  much  afTcetcil,  and  tlicre  was  paralysis  of  the  soft  palate  and  vi>ad  cords. 
According  to  these  authors,  only  certain  of  the  motor  cranial  nerves  were 
afFcctwl ;  beginning  frnin  above,  the  motor  nucleus  of  the  hi\\  and  the 
nucleus  of  the  7th  (facial)  had  their  cells  atrophied  and  gmnulnr  at  tho 
highest  part  of  tho  nucleus,  but  lower  down  the  cells  were  more  normal. 
The  ascending  loop  of  the  7th  nerve,  which  lies  dorsidly  to  the 
posterior  longitu<!iual  bundle,  was  completely  <legenerated,  thu  nerve-fibres 
hping  absent.  The  issuing  7ih  nerve-tnink  was  not,  however,  i:om- 
pletely  atrophied,  but  contained  many  healthy  riorvc-fitires  ;  thus  showitig 
that  some  of  the  fibres  proceeded  from  healthy  nuclei.  The  iKh.  1 0th, 
and  llth  nuclei  were  healthy;  but  in  the  llith  nucleus  tho  cells  were 
much  atrophierl,  and  also  the  fine  network  of  fibres  in  the  nucleus. 
Tho  smalleellcd  nucleus  of  the  hypoglossal  (Koller)  escaped. 

The  celU  of  the  nuclei  gmdually  waste  and  lose  their  processes,  and 
*re  at  length  represented  by  smnll  angidar  bodies.  The  products  of  tho 
degeneration  of  the  cells,  in  the  form  nf  gninult?  corpuselos,  .-vre  met  with  ; 
artd  in  some  eases  interstitial  changes  in  the  connective  tissue  with 
etiUrgcmeut  of  the  blood-voBscIs  have  been  obset-vod. 

lu  uncuniplicaled  luises,  ami  tn  those  associated  with  progressive 
muscular  atrophy,  there  are  no  changes  in  tho  pyramidal  tracts ;  it  is 
only  m  cases  of  «niyotropliic  latenil  SLdwoais  that  sclerosis  of  the  pyra- 
midjil  tnicts  is  al.'i^o  found. 

Oi  tho  bulbar  nudni  the  hypogbfflsal  nucleus  FUfTers  most  frequently ; 
then  the  accessory  to  the  vagus,  the  vagus,  and  less  frci|Uently  tho  glosso- 
phaiytigeiil  nucleus,  the  motor  nucleus  of  the  &th  nurvo,  and  tho  facial 
nucleus  itself. 
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The  nervo-trunl^s  which  supply  tho  ufTcctcd  muscles  iire  gray  in  colour 
and  dimiimhcd  in  aizD  ;  aud  in  some  nerves  Uko  the  fayimgloitsal  very  few 
healthy  fibres  can  be  found,  wbilo  the  interstitial  ctMinective  tJMite  is 
increased. 

The  niTiscles  therasiL'lvcs  have  their  fihres  much  rurupliiod.  In  some 
cases  the  individual  libres  arc  suiiiUur,  or  shuw  signs  of  j;nmular  or  fatty 
degenenition.  The  ehango*  ara  precisely  the  same  as  those  found  tn 
progi-essive  musculur  atrophy. 

Tho  relation  of  the  grouping  of  the  afiectcd  miucles  to  the  nuclei 
involved  is  uf  great  importance.  It  has  been  noticeil  fur  some  time  that 
in  thpso  c;ufoa  th<?  facial  muscles  do  not  wa&te  as  a  whole  ;  but  that,  whereas 
the  orbicularift  oris  wiis  associated  with  wasting  of  the  tongue  and  paralysis 
of  tho  |>alat'C  and  lar^yngc-al  niu&cl>L's,  the  middle  face  muscles,  tho  elevators 
of  the  ajiglu  of  tlie  mouth  were  iniu-h  letui  frcijutrutly  afleeted,  and  the 
orbicularis  nciili  and  fi-ontalis  practicFilly  never ;  bq  that  there  must  be 
sonie  aj^-woiation  bntween  th^n  tongue  miiscles,  the  orbicularis  oris,  the 
soft  palate,  and  the  laryngtiiU  roubles.  In  the  remarks  on  the  anatomy 
and  plu'iiiology  in  Dr.  Turner's  ai-tic!e,  attention  has  been  calle^l  to  the 
arrangement  which  limits  the  function  of  the  f.-icial  nucleus  to  so  few  of 
the  miiaclcs  of  the  fivcc— only  tho  oluvators  and  depressors  of  the  angle  of 
tho  mouth  ;  and  with  this  observation  must  be  taken  a  case,  oljserved  by  Sir 
William  Oowi^ra,  of  poliomyelitis  due  to  nuclear  paralysis,  whore  the  or- 
hicuhiris  oris  e-sc.ipeil  entirely,  though  the  rest  of  the  faee  wjis  absolutely 
paialysed,  as  showing  that  the  orbicubris  oris  is  proltably  not  supplied  by 
the  facial  nucleus.  There  seems  no  reas<m  to  doubt  that  the  reason  of  the 
liingue  and  orbicularis  ijris  Wing  affectpd  together  is  tlitit  both  are  suppliod 
by  the  hypoglossid  nucleus,  while  the  close  association  of  tho  soft  palate  and 
iho  vocal  conls  would  be  duo  oithcr  to  tho  implication  of  the  accessor 
nucleus,  which  is  close  to  the  hypoglossjd,  or  to  tho  motor  supply 
muscles  of  these  parts  from  tho  hj-pogloasal  nucleus  itself  through  the 
accessory  riervo,  as  suggested  by  Tooth  and  Turner. 

We  have  no  means  of  ascertaining  the  cause  of  tho  degenei-ation  of 
the  nerve-cells,  and  it  is  quite  possible  that  tho  changes  may  be  due  to 
toxic  influences. 

Proifno^U. — This  is  always  veiy  bad.  Tho  duration  of  the  disease  is 
seldom  more  than  two  ^-ears,  and  usmdly  ends  the  life  of  tho  jjatient 
The  progntxsis  is  especially  utifavounible  in  those  casus  which  are  associated 
with  progressive  spinal  muscular  atrophy. 

Tifiitini^iil. — It  sei'ms  impossible  to  arrest  the  disease,  but  it  is  well 
to  try  to  do  so  if  only  for  a  time^  and  meanwhile  to  make  the  exist«ace 
of  the  patient  as  comfortable  as  possible. 

Patients  should  he  warmly  clad,  and  be  careful  to  avoid  the  risks  oi 
bronchitis  or  pru'utiioiiitu 

Feeding  is  always  a  difficulty,  especially  in  the  later  stages,  but 
it  is  very  important  to  keep  up  tho  strength  of  the  patient  by  a 
sutticient  quantity  of  food,  ^emi-solid  pidtaceoiu  foods  are  swallowed 
better  than  liquids  or  solids.     Meat  and  fish  should  be  pounded,  passed 


fcbrougli  a  ilore,  and  maclu  up  into  a  tliick  consist-oncy  witli  soups.     Meat 

■  jtUifs  can  also  W  m:uiagt!<i.  All  Ii;ird  sulwtanrea,  such  aa  the  cntst 
of  lireml,  shoiiU)  Ue  cjiriifiiUy  avoided.  Wlion  swiillowing  is  impoa- 
siblo^  artificial  foeding  hy  a  funnel  and  a  Boft  lutie  ptisscd  through  the 
mouth  or  nose  must  be  used.  While  ihcy  are  ablo  to  swallow,  these 
patients  should  never  be  left  alone  while  eatiug,  aa  the  Buddeti  impac- 
tion of  fofid  in  the  glottis  may  cause  dojith  bc^foro  an  alann  can  be  given. 
Witli  regard  la  iiitenuil  treatniL'nt,  quinine,  arsenic,  iron,  and  strychnine 
should  1m:  given.  Tho  lust  niay  advantugeoimly  bo  given  in  the  form  of 
hyiMHlcmiic  injection,  as  recommended  by  Sir  William  Cowers  who  has 
seen  improvement  take  place  under  it,  of  gi'.  j"^  of  tho  nitrate  of  strj'ch- 
nine  with  gr.  ^^  to  ^  of  morphine. 

Hectrical  treatment  has  frequently  been  applied,  but  I  cannot  say 

(that  I  have  seen  much  gotxi  from  it ;  if  it  Iju  employed,  the  euu^Uint 
current  should  be  used,  not  the  faradic,  and  the  negsitive  pole  should  be 
apptio<)  ^lirect  to  tho  muselesattoctod,  the  positive  polo  being  over  tho  back 
of  tho  ueck,     Galvam'eation  of  the  sympathetic  has  also  been  employed. 

Of  the  other  fonns  of  chronic  iliswi»e  afTccting  the  nuclei  of  tho 
bulb,  tnmoui-3  may  be  mentioned.  These  very  rarely  atTect  the  nuclei 
of  tho  9lh,  lOih,  1 1th.  and  12th  nerves  :  but  luuioui-s  such  aij  glioniataor 
tuberculous  de{>osits  may  occur  on  one  side  within  the  medulla  at  its  junc* 

ition  with  Xhe  [tons,  and  cause  complete  parulysis  of  the  facial  nen'^  on  that 
Bido,  conjugate  deviation  of  the  eyes  to  the  ojiposite  side,  and  panilysis 
of  the  opposite  arm  and  leg.  These  symptoms  nre  produced  when  tho  Cth 
nucleus,  the  7th  ner\-e.  and  the  pyramidal  tract  of  one  side  are  involved. 
Infra -nuclear  paralysis. — The  symptoms  of  these  lesions  differ 
according  as  the  poi>)tion  of  the  lesion  is  within  the  medulla  itself,  or 
outside  tho  m»nlnllit  pre*Lsiug  on  this  stnieturc,  or  implicating  its  nerves 

kl>efore  they  emerge  from  the  cmnial  cavity.     The  synLplums  will  have  lo 

>  be  cmrefally  distinguished  from  those  produced  by  lesions  of  tho  bulbar 
ner^'cs  after  they  have  left  the  cranial  cavity,  which  hardly  como  under 
the  title  of  ImUtiir  pandysis. 

Thf  in/m-nui-Imr  /wir/not  vntliin  Oie  mfdvUa  must  of  necessity  be  very 
Hmitcil  in  range,  as  they  take  effect  on  the  bulbar  nerves  only  in  their 
passage  between  their  nuclei  at  the  posterior  pui^  of  the  meibdla  and 
tlieir  exit  fr(>m  the  surface  of  the  medulla.  The  acute  form  has  already 
been  referred  to  {\i.  ii-D),  and  the  most  likely  leKiaii  would  be  softening 

Icaused  by  thrombosis  of  one  of  the  vessels  entering  the  medulla  from 
tJie  vertebral  artery,  and  tho  sympt/ims  would  be  sudden  paralysis  of  the 
tongue  niuRclert  of  one  side,  or  of  the  soft  palate  niid  vocal  cord  of  one  side, 
with  loss  of  power  and  perhaps  aniesthesia  of  the  opposite  limbs  and  half 
of  the   l>ofly  with  osenpe  of   the  face,  while  the  trapezius  and  sterno- 

t]na6t<.iid  muscles  supplied  by  tho  spinal  accessory  would  not  be  affected. 

fTbe  half  of  the  tungue  and  the  soft  palate  would  waste,  and  give  tho 
ction  of  degeneration  to  electrical  testing.  A  tumour  within  the  medulla 
at  this  {Lilt  wniild  also  give  the  same  symptoms  with  a  gradual  onsets 
but  tho  condition  is  very  rare. 


Tho  rj-iramidailary  lesums  arc  iiioro  common  and  dcfitiit4j  than  the 
intramedullary. 

Tlie  symptoms  may  '>e  *l"e  to  a.  tumour  prosaing  on  the  norves  and 
on  the  raectulia,  or  to  meiiingiMH,  which  mny  be  simple  or  syphilitic.  Of 
th>(!!sc,  syphilitic  gumiiui  iinJ  syphilitic  chronic  meningitis  am  tho  most 
oonunon  cauiics. 

In  syphilitic  mcninptis  the  mombranes  are  very  much  thic^koncd  and 
eomprtjss  the  nervfis  passing  through  thorn,  a  condition  which  loivy  ho 
asaooiated  with  u  gumnm  in  the  nei^^h  hour  hood  or  be  independent  of  ft. 

Thi:  symploicis  coiittiHt  in  a  gradmil  [Mu-alysis  of  onu-lmlf  of  the 
tongim,  ontt-half  nf  the  soft  pabitu,  and  one  \ocn]  cun),  all  on  the  same 
side.  This  combination  wa*  firet  pointed  out  by  ])r.  Hnghlings  Jackson 
(14)  in  18G4,  ill  cases  of  lesion  outside  the  medulla,  and  it  is  duo  to 
tho  implication  of  the  accessory  to  tho  vagus  and  tho  hypoglosud  nurves. 
Ill  some  cjises  the  spinal  accessory  is  also  afTcttt'd,  whcrtiUy  the  slerno 
mastoid  and  trapezius  of  the  same  are  paralyai-d  ;  and  also,  alihmifjh  I 
have  not  ypt  hud  tho  opponunit^'  of  observing  a  «wi*,  I  anticiIKit^3  from 
the  oxperimc]its  which  1  mado  with  Mr.  llot-sley  (2)  that  tho  depres- 
sors of  the  hyoid  bone,  which  arc  supplied  by  the  1st  and  2nd  cervical 
roots,  and  not  by  tho  hypoglossal  nci-\-e,  would  be  pandjSL-d  on  the  same 
side.  These  two  last  symptoms  a[*e  of  very  great  importahce,  as  paralysis 
of  the  tongue,  soft  palate,  and  vocal  cord  on  one  aide  might  boj-jiused  by 
an  intra-mednllary  lesion  affecting  the  hypogb)iwal  nerve  and  the  accessory 
to  tho  vajE^is ;  but  such  a  lesion,  unless  it  extended  down  tho  interior  of 
the  mednUa  and  cervit:al  coctl,  would  not  cause  paralysis  of  the  de- 
pressors of  the  hyoid  and  of  the  trapezius  and  stern o-masboid,  and  if 
it  were  so  extensive,  it  would  pn^ihably  cause  paralysis  of  all  four 
limbs,  by  involving  tho  decussation  of  the  pyramids. 

The  afiectwl  iiivtsclcs  waste,  and,  Wing  cut  ofT  from  their  trophic 
centre^  the  bull>ar  nuclei,  give  tho  electrical  reaction  of  degeneration. 

The  symptoms  do  not  cause  tho  difficulty  of  the  othcJ*  fornjs  of  bulbar 
paralyses,  as  they  arc  unilateral  and  the  patient  is  able  to  speak,  swallow, 
and  cough  by  means  of  the  op|jMJsito  uimfTccted  side. 

The  prognosis  of  tho  infninuclear  iMu-alysea  varies  very  much  according 
to  their  cause  and  their  situation  within  or  without  thn  niednUa.  Inlra- 
nediillary  lesions  are  more  serious  than  extra-medullary,  but  Umiours 
olherwiso  than  syphilitic  must  soon  bo  fatal.  The  Iwist  ditngemus  condi- 
tion would  lie  syphilitic  chronic  meningitis  and  gunimata,  which  are 
often  amenable  to  treatment,  though  by  no  means  invariably, 

Trmimfiit  consists  in  anlisyphilitic  remedies,  even  in  the  absence  of 
any  history  of  By|)hili8  ;  mid  for  children  in  coil  liver  oil  iuid  syrup  of  iodide 
of  iriiu,  on  the  chance  of  the  gi'owth  being  tuberculous. 

If  an  extramedidlary  tumour  could  ho  diagnosed  with  nny  wrtjiinly, 
it  might  be  possible  to  reach  it  through  tho  posterior  fossji  of  the  skull 
and  to  remove  it  surgically,  though  I  am  not  aware  that  such  an  attempt 
has  yet  been  inarle. 

Extra-cranial  causes. — Althcngb  they  are  not  included  under  the 
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»ame  '*  hulljar  panilyww,"  wo  mtiat  remember  that  lesions  of  the  loM-er 
Lcraiiiol  nerves  outside  the  eraninm  give  rise  to  s3'mptoDis  w-hioh  aj-e 
lofUiu  very  diHieuIt  tti  diiiguose  from  tboso  of  intru-cmiiiat  biiUmr  lesions. 
iThesv  lesiuna  may  be  enmnerated  as  mjtcs  oJ  the  cervical  vcrUbnt,  celluUtU 
'Hhc  neck^  tunumrs,  and  7huliipU  iwuntit. 

As  an  example  of  an  ex ti-a- cranial  tiimour,  I  recently  had  a  case  of 

>mplotti  paralysis  of  both  tiide»  of  the  »oft  pnluto  in  which  rt-flex  action 

ind  fanulic  excitability  were  lust,  but  the  galvanic  reaction   of  de^vneru- 

Ition  was  present.     The  luitient  had  no  paralysi*  of  the  tongue  or  of  tha 

[vocal  cords,  bnt  the  whofo  of  the  right  fith  nerve,  motor  and  sensory, 

vaa  involved,  with  complete  loss  of  taste  for  that  side  of  the  tongue.     At 

t}ie  autopsy  a  Barcomutous  tumour  was  found  on  each  side  ut  the  lutck  of 

Uie  phar)-nx,  but  not  extending  across  the  middle  line ;  an<l  it  had  also 

l^ireofl  backwards  into  the  cranial  cavity  through   the   foramen   lacernm 

medium  on  the  right  side,  and  attacked  the  5th   nerve  near  it«  root. 

The  paralysis  of  the  soft  palate  was  considered  clurinj.;  life  to  be  due  to 

[inclusion  of  the  pharyn^al   plexus  in   the  gnjwth,  while  the  frei^dom  of 

le  tongue  and  vocal  cords  was  against  the  diseoso  being  intra-cronial,  so 

aa  the  bulb  was  coneerned. 

Kouritis  may  affeet  single  nen'es  like  the  hypoglossal,  and  I  have  Been 
one  case  of  hemiatrophy  of  the  tongiie  in  diabetes. 

Very  rarely  cases  of  nmltiplo  tieuritis  oceur  in  this  re^ipon  ;  I  have 
recently  had  a  case  in  a  young  girl,  who  suffered  from  severe  pains  in  the 
■Anns  aitd  legs  followed  by  ana>sthaRia,  1(>8«  of  [wwer,  and  wnsting  in  the 
nkuscles  of  the  hands  and  feet  and  toss  of  faradic  excitability  ;  iLSHociated 
with  these  symptoms  were  complete  loss  of  puwcr  in  lioth  sides  of  the 
ICC,  including  thu  frontalis  and  orbicularis  oculi,  weakness  of  the  levator 
[palati,  especially  on  tho  right  wide,  with  inability  U*  close  the  jxjsterior 
luires,  wrtiknt'Ai  and  atrophy  of  the  right  half  of  the  tongue,  difficulty. 
in  approximating  the  vocal  coiils,  and  paralysis  of  the  diaphrngm. 
Though  I  had  not  the  opportunity  of  vorifyiiig  the  diagnosis,  I  think 
from  the  associated  symptoms  in  the  limbs  that  the  bullxir  symptoms 
were  due  to  an  acute  penpheral  neuritis.  Two  somewhat  similar  ciu^ea 
have  been  described  by  Dr.  Uuzzard,  due  probably  to  syphilis,  and  both 
these  iwtients  recovered. 

Bulbar  paralysis  without  apparent  anatomical  changes. — From 
time  to  time  cases  of  paralysis,  apparently  hullwr,  have  been  recordi-d 
without  the  discovery  of  any  pathological  change  after  exhaustive  no- 
[Crapsics. 

A  case  was  described  by  Sir  Samuel  Wilks,  in  1673,  in  a  girl 
with  general  wejikness  followed  by  symptoms  of  bulbar  ptiralyais,  indis- 
tinot  speech,  difiiculty  in  coughing,  but  without  paralysis  of  the  limbs ; 
tho  respiration  became  affected,  and  she  died  in  a  few  hours.  Micro- 
icopical  examination  revealed  nothing  pathological  in  the  medulhi. 

A  case  was  also  published  by  I>r.  L.  K  Shaw  of  general  weaknes.R 
of  the  whole  bofiy,  with  dilliculty  of  speaking  and  swallowitjg,  in  which 
nothing  abnoi-mal  wiu  discovered  in  the  medulla ;  as  there  was  uu  lucal 


wasting,  and  there  was  increase  of  the  deep  reflexes,  the  case  woultl  scom 
to  roBomWu  tho  form  of  arny«trophic  lateral  ncEoroais  wh^rn  the  nuclei  are 
not  :iff«cte<l ;  hut  no  mention  was  made  in  the  microBCopica!  report  of 
Bi'lortisis  of  the  itiK^m!  tohinins  or  pyramidal  tracts. 

Another  case  hits  hceu  ilescribetl  by  Oppeiiheim  in  whicli  alt  the 
symptums  of  chronic  bulbar  pjiralyaie  cxicurrcd  ;  yet  nothing  was  ilia- 
covared,  although  the  nuclei  of  the  buU>ar  nerves,  their  roots^and  also  the 
peripheral  nerves  were  carefully  examined. 

Four  cases  have  been  publishal  by  Dr.  Pinelcs  of  bulbar  para- 
lysis in  which  there  was  [Kireaia  of  the  eye  miisck-s,  diHicuUy  of  swallow- 
ing anil  of  artimlatinn,  with  weaknefis  of  the  limhs  and  a  marked 
ftvling  of  ItBsitude ;  death  occurred  suddenly,  and  no  changes  were  found 
in  the  uieduUa. 

Another  similar  case  has  occurred  In  which  Meyer,  in  ^[archi-«tajned  pre- 
panit  lona,  found  degeneration  of  the  intra-raefhiUary  spinal  roots  ;  so  that 
it  is  possible  that  in  these  casos  thero  is  some  latent  pfithological  change. 

Another  c!a*«  of  cases  of  bulbar  jKiralysis  without  anatomical 
ofaonges  are  those  dcstriWd  by  Striimpell,  which  he  calls  asthenic 
Her©  the  patients  are  young  people — ono  a  girl  aged  twenty^ — who  readily 
feel  tired,  and  have  slight  (Huns  about  them,  then  ptosis,  difliculty  in 
speaking,  swallowing,  aud  biting  ;  later  the  muscles  of  tho  neck,  Imck,  and 
liral:ts  are  attackeil,  find  lastly  the  respiratory  muscles.  Tlio  spliincter  ani 
and  sphincter  veeicfe  are  not  atfected.  There  i.«  no  atrnph}',  the  kneo- 
jorks  are  slightly  ditnliiished,  but  there  is  no  change  in  the  electrical 
reactions.  Kcmissions  uitually  occur,  but  in  the  above  case  the  patient 
died  sudrienly,  after  several  attacks  of  dyspnrpa,  ten  months  after  the 
onset.  At  the  autopsy  nothing  pathological  was  found  mficix)8copicaIIy 
or  microscopically,  and  it  is  possible  tbat  the  condition  may  be  duo  to 
some  orgjtnic  [wisun. 

The  sreneral  diagnosis  of  bulbar  paralyses  is  one  of  the  greatest 
importance,  and  often  also  one  of  great  difficulty. 

The  first  [xiint  is  to  discriminate  between  the  supra-nuckar  lesiuna 
on  the  one  hand  and  the  imclcar  with  the  infni-nuclear  on  the  other. 

In  the  supra-nuclear  lesions  the  muscles  do  not  waste,  except  from 
disuse,  there  are  no  fibrillar  contnictions,  the  electrical  reactions  aro 
normal,  reflex  actions  are  preserved,  and  in  sumo  cases  the  emotional 
movements  of  exprei»sioii ;  »o  that  although  the  ]>al.icrit's  face  may  be 
absolutely  motionless  to  volitional  efforts  and  he  cannot  cough  voluntarily, 
be  can  cough,  smile,  and  yawii  redcxty,  while  the  rcfiox  actions  of  the  aoft 
palate  and  pharynx  are  also  preserved. 

Whether  the  emotiojial  actions  arc  pi-escrvcd  in  lesions  of  the 
niiddle  of  the  pons  has  not  yet,  I  helieve,  been  ascertained. 

On  the  other  harnl,  in  all  cnichjiir  mid  infra  nuclear  lesions  afTecting 
'the  bulljar  nerves,  tho  muscles  wjiste  and  give  the  electrical  reactinns  of 
I  degeneration,  and  they  sometimes  present  fibrillar  contractions,  while  all 
fleflex  actions  are  either  diminished  or  abolished  altogether. 

In  supra-nuclear  paralyses  the  pseudobulbar  pai-alyscs,  duo  to  loeioiu 
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of  the  cortex  or  iiitenia)  c&psnlcs,  are  characterised  by  a  history  of  two 
attacks  of  heiniplegiii  involving  tlie  face,  toiigtie,  perhapfl  the  Knibs,  lirst 
on  one  side  and  then  on  the  other,  and  the  symptoms  occiir  after  the 
second  altJick  ;  whcrcjis  in  lesions  just  above  the  nuclei  the  symptoms 
may  coinu  un  ufler  one  attack,  and  the  linkba  may  nut  be  atrected. 

In  the  nuclear  and  iufra-nuclear  coags  the  (iritt  di»tinclinn  is  into 
acuie  and  chronic  cases.  Taking  theacute  caAes  firet,  we  have  to  aoparat« 
tliem  into  thoac  of  audden  and  those  of  rapid  onset,  the  former  being 
due  to  occlusion  of  a  vessel  or  to  a  »\\m\\\  hitniorrliage,  while  thu  latter, 
btiing  duo  to  an  inflammatory  condition  of  the  nuclear  cells,  would  be 
atUiiidei]  by  fever  and  vximitin^. 

The  dia^tjsis  of  acute  iniclear  from  acute  infra-nuclefir  lesions  withia 
the  medulla  would  depend  on  the  dislnbutiun  uf  the  ttymptomfi.  In  nuclear 
paralysed  it  woidd  liu  very  difHcult  (except  in  the  inflaniniaturv  form)  for 
one  hypogloasal  nucleus  to  beaffect-ed  M'ithout  the  other,  and,  furthei-moro, 
the  orbicularis  oris  would  probably  be  allected  while  the  linilvs  would  escape  ; 
whereas  a  lesion  of  the  hypoglussnl  nerve  in  its  intra  nicdulhuy  course 
would  not  afTcct  the  orbicularis  uris,  and  probably  would  cause  wcaknesB 
or  anajsthesid  of  the  opposite  limbs. 

The  extra-aiedullary  Icbions  are  usually  chronic  with  a  gradual  onset, 
ant)  are  nearly  always  unilateml ;  while  the  association  of  paralysis  of  the 
stemo-niaittoid,  trapcziiw,  and  also  of  the  depressors  of  the  hyoid  Ixine,  on  the 
samo  side  as  the  [jandy.iisof  half  the  tongue,  the  soft  palate,  antl  one  vocal 
coiti,  would  tn;i.ke  the  extra -nied ill liiry  position  of  the  lesion  almost  cerUiin. 

The  progressive  bilateral  chanicter  of  chronic  bulbar  paralysis  ahould 
prevent  any  difliculty  in  it»  diagnoflis. 

Charles  K  Bkkvor. 
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P.S. — With  the  cas08  related  on  p.  23G,  I  may  brin^  forward  the 
following  irislaticc  of  bulbar  discaae,  the  issue  of  wbich  was  a  great  shock 

to  me  and  a  painful  le«3on.     Mlsa ,  aged    I  ft,  of  good  personal  and 

family  hifitory,  "MUght  cold  six  nmruhs  pryviously,  foHowed  by  Biiflin^HS 
of  the  tongue  and  jaws";  this  stiffness  remained  f or  o  few  weeks  and 
thoti  disjippoarctt.  Shu  now  moves  hor  tcinguu  und  jaws,  and  indeed  every 
miwclo  of  the  face,  throat,  and  orliit,  quite  nornialiy.  PabitJiI  reHexea 
noiTnal.  Jaw  reflex  not  toeted.  But  of  tate  sho  has  begun  to  talk  oddly, 
"aa  if  with  a  potato  in  her  mouth."  Thie  gets  worse  as  she  proceeds, 
whon  her  utluranco  Lcconics  ijivolvcd,  and  she  st^ipfl.  Fhouatiou  does  not 
fail  but  articulalion,  as  if  there  were  an  incobnlination  uf  the  mUKcka 
of  speech.  T  put  her  to  rejid  from  a  book  ;  she  began  well,  but  Bo<m  the 
disorder  sot  in,  and  she  becime  uninl-olligible.  Uet  frienda  told  me  she  read 
much  better  when  at  homo  qwiotly,  *'  not  nearly  bo  badly  as  before  me." 
A  few  wcoks  ago  a  difficulty  in  swalh>wing  came  on,  "  she  choked  over  her 
meaU,  more  when  she  was  tired,  that  is,  at  the  later  meals  of  the  day."  The 
account  of  it  seomerl  quite  like  that  of  "  neurotic  fipasni  of  the  oesophagus." 
She  is,  however,  a  healthy,  nice-louking  girl,  and  I  find  no  definite;  evidence 
of  hv-^teria  or  other  neunwis,  or  of  pals^'  or  atrophy.  Visual  field  normal. 
I  talked  the  case  over  with  her  own  medical  man  ;  wo  could  find  no  other 
ovidenco  of  organic  diiioaso,  except,  by  the  way,  that  the  forefinger  of  the 
left  hand  seemed  weak  and  fumbling,  and  she  said  it  was  *'  uumb,"  so 
that  nhft  had  luwl  to  give  up  needleivork. 

We  maiie  a  provisional  diagnosis  of  hysteria,  yet  with  reserve,  as  the 
disorder  of  speech  seemed  a  strange  one.  Lluwever,  on  uome  moral 
diseiplino  and  tonic  medicine  with  valerian,  she  improved  so  much  that 
our  approhensioni)  were  lulled  to  rest,  and  I  did  not  see  her  again.  Wo 
had  talked  of  sending  her  to  the  Queen's  Square  Hospital,  but  now  she 
seemed  in  the  way  of  recovery.  One  evening,  three  weeks  after  her  call 
an  me,  her  symptoms  got  worse  again,  especially  the  swalloiving,  and  her 
mother,  fwieing  this,  warned  hor  somowliat  sharply  to  control  herself. 

The  next  day  the  i>ittient  came  into  her  mother's  bedroom  about 
8.30  A.M. — to  protest^  as  well  »ho  might,  poi^r  child,  that  she  really  could 
not  help  these  eccentricities — when  sudtlonly  she  fell  to  the  gi'ound,  wai 
convulsed,  turned  blue,  and  died  at  her  mother's  feet.  She  could  scarcely 
have  died  by  choking  with  fo'xl  as  this  terrible  event  happened  before  her 
bre^ikfast.  To  suggest  a  necropsy  under  such  circumatances  seemed  to  her 
medical  man  impuij.tible,  and  a  certilietite  uf  death  in  an  epileptic  fit  was 
given.  1  was  at  a  toss  to  comprehend  how  this  pjitient  could  have  pro- 
gressive atnictural  disease  of  the  medullary  centres  without  producing 
palsy  or  wasting  of  the  muscles  concerned,  but  the  case  was  probably  one 
of  those  anomalous  fata.1  instiinces  in  which  the  medulla  h;i«  bi-en  found 
apparently  free  from  static  diseAse.  In  this  opinion  Dr.  lieevor  coincidea, 
while  poiatiug  out  that  the  uaiud,  mode  of  death  is  by  dyspiiuca. 

Ed. 


DISEASES  OF  THE  BEAIN 

THE  EXPEKLMENT.U.  PATHOLOGY  OF  THK  CERKBRAL 
CllOJULATION 


The  cerebral  pulsation. — As  early  as  1750,  knowledge  of  the  respira- 
tory natin-e  of  the  oscillationa  of  the  bniin  volume  was  establishyil  l»y 
Schh'chting. 

Ill  ibe  last  thirty  years  the  maveinent~«  of  the  brain  have  been 
accurately  recDnlecl  Iiy  Siilath^  Francois  l* 'raiiek,  Mosbo,  KWlt,  Uutchitison, 
and  many  others.  Records  have  been  taken  from  men  with  crauial 
deiecfs  and  from  infants  by  way  of  the  fonUnella^  It  has  been 
g/flflfBA  ibst  the  brain  cannot  pulsate  in  the  closed  cranium,  on  the 
gnmnd  that  the  brain  fills  the  rigid,  unyielding  box  of  tho  skull  in  which 
it  lies  enclose*!.  The  inaccuracy  of  euch  a  sluLeiuunt  can  easily  be  shown 
by  tho  following  means: — After  the  skull  of  a  dog  has  been  trephined 
and  the  dimi  opened,  a  piece  of  metal  tubing,  on  the  lower  end  of  which 
A  thin  niblier  membrane  is  tied,  is  screwed  into  tho  trcpiin  bole.  This 
membrane,  after  the  introduction  of  the  tube,  lies  in  apposition  with 
tbe  brain.  To  the  other  end  uf  the  metal  tube  is  fastened  a  piece  of 
glu8  tubing  of  fine  bore.  This  glass  tube  is  filled  with  water  contain- 
ing a  bubble  of  air,  to  act  as  an  index.  In  its  turn  it  is  attached,  by 
a  T-tube,  U}  a  pressure  liottle  and  a  mercury  manometer.  Now,  in  using 
this  simple  apparatus:,  the  po^iiiun  of  xho  air-bubble  ind^x  is  marked  on 
the  glass  tube  when  the  apiwrntus  is  held  in  the  horizoutjil  position,  and 
tbe  pressure  is  nil.  The  gauge  is  thi^n  screwed  into  the  skuU,  and  the 
air  index,  which  at  first  is  forced  out,  is  brought  back  to  its  original  posi- 
tion by  raising  tho  pressure  bottle;  that  is  to  say,  the  brain,  which  is 
slightly  bulged  outwards  into  the  trephine  hole,  is  forced  into  that  flat- 
tened jmsition  which  it  nutunilly  nuist  assume  against  the  cloi^od  ci'anial 
walL     The  pressure  of  tbe  cranial  contents  against  the  skull  wall  is 

'  Hu  trtctags  show  csrdloc  sod  respimtory  oscillitioni.  Tho  pulw  cnn-e  is  tinuJIy 
aaurotle  ;  that  b  to  wtr.  »  *inal1  wave  ninrk*  tli^  n*ci.-ii«Iing  UmU  of  tlio  curve  ThU 
iBserotie  vwn  li  probsbly  pcmlaccd  by  nflectioa  of  the  piiuary  wsre  troia  tbe  wall  of  the 
cnahm. 


exactly  biilanced,  and  tbo  skul!  becomes  once  more  a.  closed  cavity,  and 
on  this  procedure  the  elevation  of  tlie  nmnometer  gives  the  normal  intra- 
cranial t-etifiiori.  The  sir  index  will  then  exhibit  canliac  and  respiratory 
undulations  of  intracranial  pressure. 

The  <li:wtolo  and  systole  of  the  brain  ore  made  possible  in  two  ways : — 

1.  liy  the  ebb  and  flow  of  the  cerebro- spinal  fluid.  The  occipito- 
atliuiUd  and  other  vertebral  ligaments  may  extend  iti  cerebral  diastole, 
and  allow  the  fluid  to  escape  from  the  cranial  cavity.  The  pulsation  of 
the  fluid  can  easily  bo  observed  by  trephining  the  laminii.  of  the  atlas, 
screwing  a  tube  therein,  and  connecting  this  tube  with  a  water  mano- 
niotor.  This  mechanism  is  of  little  importance.  KIder  has  shown  that 
when  a  small  qiuintity  of  Pnis^iian  blue  is  injected  Into  the  sulwii-ach- 
noidal  sjmce,  and  the  animal  is  killed  a  short  time  afterwards,  the  blue 
matter  is  found  not  to  have  shifted  it«  position.  Thus  thero  cannot  be 
any  marked  translation  of  cerebro-spinal  fluid  synchronous  with  the  cere- 
bral movemohta. 

3.  By  expression  of  the  cerebral  veins.  In  the  dog  it  is  a  simple 
operation  to  screw  a  tube  into  the  torcuJar  Hcrophili.  When  this  tube 
is  connected  with  a  water  manometer  the  cerebral  venous  pressure  can 
be  recorded.  Such  a  venous  manometer  exhibits  all  the  cai-diac  and 
respiratory  oscillations ;  the  latter  in  a  very  marked  way. 

The  brain  is  an  organ  which,  like  any  other  organ  of  the  body,  pul- 
sates with  each  stroke  of  the  heart;  but,  owing  to  its  peculiar  condition 
enclosed  as  it  is  in  an  unyielding  box,  tlic  canliac  pulso  is  not  ontiroly 
spent  in  distending  the  arterioles  and  capillaries,  but  is  tnmsniitted  to 
the  venous  sinuses.  The  brain,  expiinded  by  the  stroke  of  the  cerebral 
arteries,  compresses  the  cerebral  veins  against  the  cranial  wall.  The 
respiratory  oscillations  arc  caused  by  the  variations  of  pressure  in  the 
right  side  of  the  hairt.  In  expiration  the  blood  is  dammed  back  into 
the  sinuses;  in  inspiration  the  veins  are  emptied  by  the  suction  of  the 
thorax. 

The  brain,  unlike  such  an  organ  as  the  kidney,  expands  more  during 
expiration  than  during  inspiration.  This  is  due  to  the  absence  of  efficient 
\'alves  in  the  cranial  and  vertebral  veins,  and  to  the  immediate  continuity 
of  these  veins  with  the  right  auricle  and  with  the  venso  cavie.  If  the 
torculur  Herophiti  bo  opened  in  the  freshly-killed  animal,  and  the 
abdominal  and  thoracic  veins  be  compressed,  venous  blood  can  be 
driven  out  of  the  torcular  in  a  continuous  stream.  Likewise,  in  the 
human  subject,  fluid  can  bo  driven  from  the  femoml  vein  out  of  the 
cerebral  sinuses. 

Pathologically  the  movements  of  the  brain  can  become  increased  or 
diminished.  Any  cause  that  produces  increased  tension  of  tho  dura  may, 
when  the  skull  is  trephined,  stop  the  apparent  pulsation  of  this  mem- 
brane. As  the  pulsation  of  the  brain  takes  place  always  in  the 
direction  of  least  resistance,  tho  brain  pulsation  is  but  slightly  marked 
in  conditions  of  normal  pressure  ;  that  is  to  say,  when  tho  hcflft  and  the 
respiration  run  smoothly.     If  thu  skull  be  trepanned  during  the  condition 


of  acute  cerebral  cooiprojisioi],  thu  jmlsalion  may  be  visibly  increased  owing 
tu  the  slow,  powerful  beats  of  the  heart,  aiitl  the  Btertoroua  breathing. 

The  j)ul&ition  niAv  \m  imiiercttpLiljiK  when  the  bniiii  in  biMiml  down 
by  adhe-sion»  in  the  neighbourhood  of  the  trephine  hole;  und^  again, 
whenever  the  ciirrlJac  systole  is  feeble  and  tht!  ros])irHlioji  sliallow. 

It  in  to  be  I'unchidud,  then,  thut — (i.)  The  pultiuticns  of  the  brain 
exist  in  the  closeil  cranium,  (ii.)  Thetia  pnl^uitioI]R  are  of  CArdiiic  Jind 
respiratory  origin.  (iii.)  The  cardiac  pulse  is  tranainiited.  frum  the 
cerebral  arteries  to  the  cerebral  venous  sinusea.  (iv.)  The  bmin  stands 
in  closur  rvlutiou  lo  the  vena  cava  than  to  the  aortic  pressure.  Thus, 
normally,  iu  greatest  expansion  is  in  expiration,  and  not  in  inapiration. 
If,  however,  the  respimtory  08cilktian.s  of  arterial  pressure  become 
greatly  magniGeU  this  contOlion  may  bo  reversed.  (v.)  The  cardiac 
ayatolic  expauiiiou  of  the  bruin  within  the  elosal  cranium  is  rendered 
possible  by  the  ebb  of  the  cerebro-spinal  fluid  into  the  leas  rigid  vertebral 
canal,  and  by  the  expulsion  of  the  blood  from  the  cerebral  veins  and 
sinuses,  (vi.)  Increased  tension  of  the  dura  inat<.T  decreases  iw  exbii»ition 
of  the  cerebral  puUc.  (vii.)  On  o]H;ning  the  dura,  pi-ovideil  the  brain 
movement  be  unrestricted  by  l^wd  adhesions,  the  extent  of  the  pulsation 
will  dopetid  on  the  magnitude  of  the  cardiac  osciltKlione  of  arterial  pres- 
wu'C,  and  on  the  dopth  of  the  respiratory  movements. 

Th6  cerebro-spinaJ  fluid. — Neither  the  brain  nor  the  spinal  oord 
poucwses  true  lympbatic  vessels;  the  lymph  finds  its  way  out  of  these 
organs  by  nieAns  of  pcrivEU)cuhir  t»|)ace6  in  the  tunica  ndveiiLilia  of  tho 
blood-vessels ;  these  iKirivaacular  spaces  communicate  on  the  one  hand 
with  the  c<>ll  spaces,  on  the  other  hand  with  the  subiirachtioiihil  space. 

The  central  canal  of  the  cord  and  the  ventricles  of  the  brain  are 
connected  vnih  the  subantchnoidal  s|Nice  by  the  foriunen  of  Majendie,  and 
two  other  foramina  in  the  liitend  recesses  uf  the  fourth  ventricle,  by  the 
aide  of  the  (InccnluB  ctiveltelli.  The  sulwimchnoidal  spare  is  cnntinnouB, 
extending  throughout  the  centnd  nervous  system  ;  anatomically,  it  is 
wparatcd  from  the  subdural  s|>iice.  The  subarachnoidal  space  is  in  Con- 
tinuity H'itb  the  lymph  sjmces  in  the  optic,  auditory,  and  other  nerves. 
The  anatomical  lack  of  continuity  between  the  subarachnoidal  and  the  bu1> 
dural  spaces  is  not  physiologically  important ;  for  it  is  only  by  ve.ry  gradual 
and  most  careful  injections  of  coloured  gelatine  thut  the  continuity  of  the 
true  cerebral  with  the  spinal  subai-achtioidal  sjiaco  can  be  shown.  On 
opening  the  dtmi  in  the  living  animal,  with  the  utmost  citre,  the  fluid 
within  the  cranium,  if  any,  is  seen  to  be  in  the  subdural  space.  Saline 
or  aonira  injected  suMurally  into  the  cranium  at  a  pressure  just  above 
intracranial  pressure  runs  with  case  into  the  subarachnoidal  fi[>acc  of  the 
vertebral  column. 

The  plates,  copied  from  Key  and  Retzitis'  great  nionogni-ph  into  most 
of  the  aiiaLomit-a!  works  of  to-day,  give  an  entirely  erroneous  idea  of  the 
CODtcntfi  of  the  cranium  in  the  living  animal.  Tlierein  we  BntI  the 
arachnoidal  cisterns  at  the  biwe  of  the  brain  disteufied  mth  an  iirtificial 
injection,  and  the  tentorium  corebelli  pushed  upwards  nnd  out  of  place. 
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In  the  living  snimal  the  chief  content,  besitlea  the  brain  substance,  ia 

bl(x)(l,  not  cerebro-«pin;il  fluid.  The  living  nt>rm;il  bnLi'n,  with  itR  ciith- 
hitiii^  blofxl,  almost  entiiTly  fills  tho  craiii.ini,  anti  the  fluid  that  moistens 
iu  tiUiTnccH  is  Hull}  more  in  amount  than  the  r^rnovial  fliud  in  n  joint. 

The  i.'ci'cbral  sulKintchtiuidul  s|jHce  in  a.  pott^nliut  ntthcr  tbuu  an  actual 
space,  except  in  those  few  plucca  where  ineqiiHlitiea  of  the  bniiii  surface  are 
rounded  off  by  small  collections  of  fluid  beneath  this  membmne.  In 
the  vertebral  cuntd  the  Quid  h  sonicwlmt  more  in  amount ;  and  pnibably. 
by  its  presence  there,  it  wiiitis  offcomjtressioc]  fruni  the  spiiml  curd  during 
the  Hextons  and  torsions  of  the  vertebral  column. 

The.  hydro-static  pressure  of  the  C4>rebro-fipina]  column  of  fluid  during 
changes  of  posturu  has  been  supposed  to  bo  of  impoytunce.  This  is  not 
90,  for  tho  prcsauri:  in  the  bluod-ve»seU  under  the  influence  of  gnivity 
varies  in  the  Kkme  itenae  iis  the  ]>re^suro  of  the  ccrBbrr>Hpinal  fluid. 
Moreover,  the  fluid  leaks  into  the  veins  at  any  pressure  above  venous 
pressure.  Thus  in  the  oreet  posture  the  lumbar  portion  of  the  cord 
cannot  be  rendered  aniemic  by  (Jio  hydrostatic  pressure  of  the  columu  of 
cerebiv-spinal  (hud. 

Kxpcrimenta  on  the  behaviour  of  fluids  injected  into  the  cranio- 
verlebral  cavity  huve  led  to  results  of  very  grwit  intereat.  Ou  tre- 
phining the  lamina  of  a  vertebra  and  screwing  in  a  tube,  normal  saline 
can  be  driven  into  the  vertebral  canal.  If  a  secniif]  trephine  hole  !« 
made  in  tho  parict^il  region  none  of  tho  injection  into  tho  vertebral 
caciai  can  ho  drivoti  out  from  this  hole  ;  the  luid-bniin  is  floated  up  by 
the  fluifl  into  ths  isthmus  of  the  tentorium  cerebelii  and  phigs  this  up, 
while  the  gi'e;it  brain  likewise  moves  upwards  and  plugs  the  trephine 
hole  in  the  jiarietal  region.  If,  on  the  other  hand,  the  saline  be  injected 
into  the  [NiricUd  hole,  it  ciiit,  in  must  cases,  bo  driven  through  the  cranio- 
vertebral  canal  and  out  of  the  hole  in  the  vertebral  column.  Tho  whole 
central  nervous  svstem  can  thus  bo  irrigated  freely.  In  some  cjtses,  when 
tho  pressure  is  loiv,  and  nearly  always,  if  the  prcssiue  of  the  injecting 
fluid  be  high  and  applied  suddenly,  this  cannot  be  done.  By  tho  pressure 
of  the  fliiid  the  cerebrum  is  drivun  into  the  isthmus  of  the  tentorium 
oerebelH,  and  blocks  this  up  so  that  no  flutii  can  be  expelled.  If  the 
eorebnun  I>e  removed  from  the  cranium  of  a  dog.  and  tho  empty  cercbnd 
chamber  be  tilled  with  water,  none  of  the  fluid  leaks  throuj^h  the  foramen 
magninn.  This  shows  how  completely  the  ccrebiillar  chamber  is  filled  by 
the  brain  mass  within  it. 

Saline  or  sennn  injectod  at  any  pressure  above  the  cerebral  venous 
pressure  is  found  to  di»jip]jejir  from  the  cranio-vertebral  cavity  ;  the 
higher  tho  pressure  the  more  rapid  ita  disiippewanco.  If  the  saline  Iw 
coioiij-ed  unth  mothylf?ne  blue,  tho  tiuid  can  be  tnxccd  passing  straight 
into  the  cercbnd  veins  ajid  \cnou8  sinuses.  In  so  short  a  time  as  five  to 
ten  minutes  tho  blue  colour  may  be  found  excreted  into  the  stomach  or 
bl.'uhler.  In  this  time  the  lymjihatif^  of  the  ni^c^k  are  not  colourcil,  and 
not  until  tho  Iap.w  of  an  hour's  steaiiy  injection  do  the  de*'p  cervical 
lymphatic  ghinds  begin  to  be  tinged  with  coloiu-.     It  is  clear  that  tho  rapid 
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a>»90rplinn  of  fluid  from  the  cranio- vert-cbra!  ca%'ity  tak«9  place  by  means 
of  ihu  veiiia  aiul  not  by  way  of  tlio  lyniphatics.  Tiiis  statt'iiieiit  h(tldn 
r<iually  irui^  for  the  pleural  and  peritont^H-l  cavities.  Fluid  will  not  remain 
for  any  length  of  time  in  the  ci-aiiio  vertebral  caWty  at  a  pressure  above 
the  corobral  venous  pressure.  TLis  is  a  fact  of  tlio  utmost  inipoitauco  in 
iho  ptttbologj*  of  cerebral  compres-dnn. 

In  tho  norni-d  healthy  suto  the  amoxint  of  cerebro-spinal  fluid  ifl  very 
slights  On  opening  the  occipito-atliintal  mentbnine  in  the  dug  but  a  few 
cubic  centimcircs  at  iho  umiit  v>'i\\  be  obtained.  By  conLinuMiiHly  tapping 
olf  the  fluid  Falkenheim  and  Naunyn  obtained  from  dogs  3G  to  'J40  cnbic 
centimetres  in  iwenty-fmir  hours,  but  as  aoon  aa  th«  cranio- vertebral  cavity 
is  opened  tho  conditions  are  no  longer  normal.  After  such  opening,  tho 
rate  of  transudation  of  the  fluid  aecms  to  depend  directly  on  ihc  cerebral 
ieapillary  prcasuro.  The  vorebnxspiiial  fluid  is  uormally  niaiiilainvd  at- 
the  pressure  in  the  cerebral  veins.  If  the  fluid  bf  allowtnl  to  escape  from 
the  cranio -vertebral  cavity,  tho  prpssuro  within  this  cavity  then  falls  to 
z<.TO.  whilo  the  cerebral  capillary  pressure  remains  unaltered.  Consequently 
tranduihition  from  the  capillarien  bccnmcs  continnoutt,  hrnco  the  largo 
amount  of  fluid  obtained  in  eome  cases  of  fracture  of  the  skull.  The  fluid 
escajH-'s  just  as  any  raw  surfiwo  weeps,  as,  for  example,  after  an  abrasion 
of  the  skin.  Since  hi^h  arterial  jiressurc  increases  transudaiian,  and  high 
venoiia  pressure  prevents  ab.Horption,  these  are  the  most  fuvo'Urablo  con- 
ditions for  incre;ising  the  outflow  of  cerebro-spinal  Huid  from  a  cranial 
oi>ening. 

The  cerebro-spinal  fliu'd  shouUI  be  regarded  as  the  lymph  of  the  brain, 
iLs  secretion  and  retiorpi.ion  being  explained  on  the  same  lin4>fl  as  other 
lymphatic  exudations.  The  ditticulty  of  obtaininf:  a  suHicient  qiiiintity  of 
normal  cerebrospinal  fluid  frotn  atiiiaals  lias  prevented  adeipuue  study  of 
tliifi  secrutioUf  and  the  whole  ([uc^tiuti  of  lymph  secretion  is  at  present  in 
too  unsettled  a  state  to  be  discussed  with  ranch  prnfit. 

Professor  Halliburton  and  others  have  foiuid  that  cerebro-spinfll  fluid, 
flmvn  fre^h  from  the  subamchtioidal  space,  possesses  a  peculiar  chcniieal 
composition.  The  presence  of  a  rcilucing  IhmIv.  beUmgiiig  to  the  pyro- 
4iatecbin  chisg  of  compounds,  is  the  most  characteristic  feature.  C'erebro- 
-Vpin-al  fluid  contains  but  tr.ici's  of  ecinnn  albumin,  the  proteids  present 
being  in  the  form  of  albumusos.  The  Huid  does  not  clot.  The  specific 
gravity  ranges  from  1005  to  lOlO.  The  iiiort^anic  salts  =  aliout  8  per 
1000  ;  the  organic  matter  =  about  1  to  5  per  lOuO.  Tlie  fluid  does  nut 
coagulate  on  boiling,  it  gives  a  predpitate  with  colil  nitric  acid,  soluble  on 
beating,  a  pink  reaction  with  a  <lriip  of  copper  sulphate  and  caustic 
potash,  and  reduction  of  t'chling's  sulution. 

If  ihe  fluid  be  drawn  off  again  and  again  it  changes  in  chai-aoter,  and 
moro  nearly  approximntt^s  to  the  composition  of  scrum.  The  xinnc  change 
follows  the  repealed  Lappings  of  the  sacs  of  spina  bifida  and  hydrocephalus. 

In  a  case  which  I  was  perniitted  to  examine,  by  the  kindness  of  Dr. 
St.  Clair  Thomsrtti.  corebm-spinal  fluid  rcuiiimmlly  drip[>«il  from  the  iK«e. 
Ill  all  probability  the  fluid  escaped  from  some  perforation  in  the  phito  of 


the  ethmokl  Ixme,  Thi«  i\xm\,  arconJing  to  the  analyitiB  of  Profesaor 
Halliburton,  pos»essoti  the  chfliacteristic  properties  of  cerebro-Bpimil  fiuid. 
When  the  piaicnt  was  made  to  Btraiii,  as  at  stool,  the  rate  of  How  of  tho 
fluid  wiu  duutili-(.|.  On  quuUtative  analysis  it  was  fuiiiid  by  Hallibtirton 
that,  tho  [)ercc'nt;i^o  of  total  solid!*  in  the  fluid  ixisacd  during  atraining  was 
lew  thiin  half  thai  p:i«A('d  when  the  [mtient  remained  pajwive.  Tho  aame 
result  fallou'cd  compression  of  the  patient's  alxiomcn.  This  caso  coti- 
finns  the  conclusion,  arrived  ut  previously,  that  tho  secretion,  so  soon 
the  cranium  is  opened,  hecomes  an  exudation  which  depends  on  tha  pr 
8ure  within  tho  ci^rehral  capillaries.  Kither  the  act  of  straininj;,  or 
passive  compression  of  the  abdomen,  markedly  raises  the  geneml  venous, 
and  thuH  ibe  cerebral  capillary  pressure.  From  the  above  consi derations 
it  may  be  concluded  thai : — 

{i.)  The  brain,  with  ita  circulating  blood,  almost  entirely  filU  the 
cranial  cjivity  in  the  lining  animal,  (ii.)  Fhjid  escapes  directly  into  the 
cerebral  veins  from  the  subarachnoidal  or  enlHlui'al  spaces  at  any  pressures 
above  cerebral  venous  pressure,  (iii.)  Su  lon^  as  thci-o  is  cerebro-sijinal 
fluid  mthtn  the  meningeal  spaces,  the  pressure  of  this  fluid  cannot  Iw 
other  than  that  of  the  cerebral  veins.  (iv.)  Tho  cninial  vertebral 
cavity  can  be  irrigated  with  normal  saline  at  a  low  pressure.  This 
can  be  etfectwl  through  onft  trephine  hole  ^vithollt  any  counter-ojiening, 
and  is  a  perfectly  hamileas  operation.  (v.)  No  local  pathological 
increase  of  cerebral  pressure  can  bo  traiiBmittod  by  the  ccrebro-spiiml  fluid 
to  distant  [uirts,  lurcause  this  fluid  can  never  be  rctiuned  in  the  lueningeal 
spaces  at  a  pressure  higher  than  that  of  the  cerebral  vein«.  (vi.)  It  is  thus 
prolmblo  that  hydi-ocephalic  distension  of  tho  ventricles  of  tho  brain  may 
be  relieved  by  esUblishing  a  drain  into  the  snlj<lural  s]»ace.  (vij.)  Tho 
cerebro-spinal  lluid  preserves  its  peculiar  constitution  luider  nonn;il  con- 
ditions of  pressure  only.  If  it  be  drawn  off,  its  place  is  taken  by  a  sftrous 
exudation.  The  rate  of  transudation  when  the  eniniovertobral  cavity  is 
opened  de|ionds  directly  on  the  difTcreitce  between  cerebral  capillary  and 
atmospheric  pressure. 

The  pHneiples  of  the  cerebpal  elpculation. — The  quantity  of  blood 
within  the  cranium  is  almost  iiivariabl".?,  "for  heing  enclosed  in  a  case  of 
liune^  tho  blood  must  be  continuidly  tlowing  out  of  the  veins  that  room 
may  he  given  to  the  blood  which  is  entering  liy  the  arteries"  (Monro). 
"In  such  a  cavity  as  the  cranium  the  blooil  cannot  be  diminished  below 
a  certain  ijiiantity,  unless  something  cntere.!  in  to  supply  its  place,  and,l 
in  the  language  of  the  old  philosopher,  prevent  a  vacuum"  (Aberci-ombio). 

The  ofily  Hubstance  which  can  enter  into  or  fonwikc  the  crariiun, 
when  the  blood  qiumtum  varies,  is  the  cerebro-spiiml  fluid.  Now  this 
fluid  is  of  insignifiuarit  amount.  "It  ia  well  krii>wn  that  there  is  found 
very  little  of  the  cere bro- spinal  fluid — in  fact,  in  genera!  littlo  mure  than 
what  is  Burticient  to  moisten  the  surface  of  tho  membranes — in  the 
interior  of  the  cranium  in  healthy  pen-^ons  up  to  the  tniddle  of  life. 
Under  the.sp  circumstances  the  <juantity  of  cerobro-spinal  Huid  that  could 
be  displaced  in  the  interior  uf  the  cruniuui  must  be  trilling." 
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The  condition  under  wliicli  the  cereUro-apinal  fluid  is  incrca*«l  in 
.•imoiint  irt  Jitrophi"  of  the  hniiii  Bnli»tn?ice.  A  limg  c'«intiniiJince  of  low 
arterial  pressure  when  tho  bead  is  elevated  above  the  Iioily  may  prodneo 
the  8J11UC  resiiltr  for  thu  pressure  of  the  blooil  in  tlie  corebnil  vcsm-Ib  under 
thcinnueiictiof  ijavity  rasiv  become  negative.njiU  theeirculation  through  the 
brain  fail.  As  the  capillarv  walU  become  damaged,  senms  Huid  will  then 
filter  through,  owing  to  tbe  elasticity  of  the  blood-vessels;  for  these  strive  to 
return  to  the  position  of  e(|iulibri\uu.  Thiia  the  ve»scU  collapse  and  the 
senMis  fluid  inercase^.  lu  some  men  who  died  of  rokl  in  a  snowstomi 
Kellie  found  more  than  four  ounces  of  serous  fluid  in  the  ventricles  of 
the  base  of  the  brain. 

The  examination  of  the  condition  of  the  cerebral  vessels  after  death 
is  a  very  deceptive  metbo<l  of  obtaining  information  as  to  the  amount  of 
hlooti  in  the  brain  prior  to  dejith.  After  death  conditions  alter :  senuis 
fluid  or  gas  may  pass  out  of  the  vessels  into  the  cranium  ;  by  alteration 
in  the  position  of  the  body,  or  pressure  on  the  abdomen  and  thorax,  the 
cerebral  vessels  can  be  injected  with  venous  bloo<J,  the  arteries  emptied, 
and  the  cerebrospinal  fluid  expelled.  For  example,  the  ordinjxry  con- 
ditions of  the  circulatory  system  which  wcq  found  after  death  from 
asphyxia  can  be  entirely  removed  by  the  employment  of  vigorous  arti- 
ficial respiration  on  the  dead  botl}'.     Those  are  facts  too  <jften  neglected. 

The  tnith  of  the  .Monro-lv'llie  doctrine — that  the  binoil  i[u.inturn  of 
the  brain  does  not  vary— ia  easily  verified.  If  the  skull  ho  trephined, 
and  the  dura  oiH-ned,  a  glass  window  cjin  be  screweil  into  the  hole.  On 
then  placing  the  animal  in  the  vertical  feet-down  position,  and  inhibiting 
the  he^irt,  the  ttrain  does  not  collapse  away  from  the  window,  although 
the  arterial  pressure  fnlh  to  zero.  On  the  other  hand,  if  the  glass  window- 
be  faultily  placed  and  allow  leakage  into  tlic  cranial  c;ivity,  air  will  pnsa 
within,  the  blood  be  exjiressed,  and  the  brain  collapse  under  atmospfatinc 
pressure. 

While  the  cranium  is  closed,  large  alterations  of  blood  volume  are 
impossible  ;  in  the  o[>en  cranium  the  atmcisphenc  pressure  is  bnxight  to 
bear  upon  the  cerebral  capillaries,  and  the  physical  conditions  of  the 
cerebrrU  circulation  are  altere(3.  The  cerebral  capillaries  are  emptied  of 
blood  whenever  air  freely  enters  the  cranial  cavity,  and  the  arterial 
presmire  falln  below  that  which  is  rctpiircd  to  elevate  the  bluod  fix>m  the 
heart  to  the  brain,  and  to  overcome  the  resistances  due  to  the  viscosity 
of  the  blood  in  the  arteries. 

Although  the  circulation  in  the  brain  ha^  been  frerjuently  Investigated, 
many  fallacious  methods  have  been  employed.  Accurate  results  can  be 
obtained  by  simultaneously  recanlirig  the  aortic  priy<«ure,  the  prcwsure  in 
the  superior  vena  cava,  the  intracranial  prcwurc,  and  the  cerebral  venous 
pressure,  the  cranium  being,  as  in  the  normal  condition,  a  dosed  cavity. 
As  a  control  to  elucidate  certain  points,  the  pressure  of  the  cerebro-spinal 
fluid  most  also  be  recordeil. 

Tlie  rc<piired  observations  can  he  carried  out  thus.  The  aortic  and 
Tena  cava  pressures  are  obtained  by  passing  canulw  down  the  carotid 
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artery  and  jiigiilar  vein  respectively.  Theao  cmmla!  are  connected  willi 
recortiing  nianomcters.  The  intracranial  pressure  is  ahfierved  by  mcjins 
of  tho  bruin  pressure  piuigc.  The  ctTolind  venous  pressure  can  l>e 
recorded  by  screwing  a  Uibe  into  the  torfidar  Hcmphili,  and  connecting 
this  with  a  niaiioniet(?r.  Iji^tly,  the  pressure  of  the  cerebro-spinal  fhiid 
can  be  niejtsiired  by  trephining  the  lamina  of  the  atlas,  sereiving  a  tube 
into  the  trephine  hole  after  the  dura  has  been  opened,  and  connecting  this 
with  a  nmnomotcr. 

By  thin  method  of  research  it  has  been  determined  that  the  cerebnil 
venoufi  and  intracranial  pressurps  passively  follow  tho  slightest  ehanges  in 
aortic  or  vena  cava  pressures.  No  evidence  has  been  foi-thcoming  of  any 
independent  change  pointing  to  the  existence  of  any  vaso-nioi.or  nerves 
supplying  the  brain.  Xo  positive  proof  of  vaao-motor  change*  in  the 
brain  lias  ap[ieared  nn  stimulation  of  the  vaao-motor  eentre,  the  central  end 
of  the  spinal  cord  after  divifiinn  of  the  cord  in  the  upper  dorsal  region,  or 
on  stimiUation  of  tbo  stellate  ganglion  ;  that  is  to  Kiy,  after  the  whole 
Bympathetic  supply  to  the  carotid  and  vcrtcliral  arteries  baa  been  excited. 

Conclusive  evidence  is  not  forthcoming  of  the  existence  of  any 
local  viusoniot«r  mochanisin,  such  aa  might  be  called  into  ]»lay  by  the 
injection  of  drugs  into  the  cerebral  circulation.  Such  reaearchcs  aa 
have  yielded  evidenco  of  cerebral  vaso-motor  nerves  are  rendered  worth- 
less by  the  omission  of  records  of  vena  cava  pressure. 

In  every  experimental  condition  tho  cercbnil  circulation  passively 
follows  the  chaugi'fl  in  the  geticral  aortic  and  vena  cava  prcssui'cs,  sfj  that 
even  if  the  existence  of  cerebral  vaao  motor  nerves  W  postidatod,  their 
power  must  bo  insignificant. 

In  a  recent  research  Dr.  Giilland  has  obtained  aimlmmcal  evidence  of 
the  existence  of  nerve-fibres  raimfviug  over  the  pial  vessels.  These  may 
be  vaso-niotor  in  function.  The  primary  function  of  the  muscular  wall 
of  the  blood-vcsflcls  is  to  maintain  tone ;  the  exciting  cause  of  tho  tonic 
condition  i'S  probably  the  prcssiu'o  or  ([iiality  of  the  blood.  The  vatw- 
motnr  nerves  increase  or  inhibit  the  excitability  of  the  muscular  wall, 
and  thus  vary  the  vascular  tone,  hut  the  tone  soon  returns  and  persists 
when  the-so  nerves  are  severed.  In  the  splanchnic  area  the  vaso-motor 
influence  is  greatly  developed  ;  in  tbo  loci>nnjtor  organs  but  slightly. 
During  asphy.\ia  the  liniba  are  passively  dilated  by  the  elTect  of  splanchnic 
constriction,  nevertheless  the  arteries  in  the  limlis  are  no  less  nuiscular 
than  those  in  the  mpfientery.  In  the  pulmonary  circuL-Ltion  active 
changes  are  ej\&ily  masked  by  passive  efTects  brought  about  by  ebaiigcs 
in  the  vena  cava  and  aortic  pressures,  In  the  cerebral  circulation  this 
may  \>g  still  more  strikingly  the  <yiS6.  Trustworthy  experimental 
methods  have  as  yet  failed  to  demonslmtc  any  action  of  vaso-iuotyr 
nerves  on  the  cerebral  vessels. 

When  in  any  part  of  the  body  tho  arteries  contract,  tho  blood 
volume  in  the  arcA  diminishes,  the  veins  empty,  the  whole  organ 
shrinks  in  size.  Sinco  in  the  closed  cmnium  the  brain  cannot  shrink, 
tho    cerebral    capillaries   would    be   congested  with    the   venous   at    tho 
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expense  of  artcriAl  blood,  if  the  cerebral  arCecioe  ever  b(!mtiie  con- 
strictcti ;  anil  tins  fiiut  may  in  itstif  oxplititi  tim  Inck  of  ccrubnil 
vaso- motor  fiction.  'Hiorc  is  no  nerd  to  evok<!  a  ccretnul  v;wo-tnotor 
nit'chnnism  on  Keh/ilf  of  the  (Jactrine  of  cerebral  localisation ;  for, 
IMVcholopically,  it  is  impossible  to  maintain  that  any  one  portion  of  the 
brain  can  act  alone.  So  long  as  the  mind  is  lu  activity,  thoujihl  skips 
from  memory  to  memory,  while  sensations  atveam  from  every  sense  orgiin 
to  every  sense  eenirc.  The  cerebral  circulation  is  regulated  by  the  action 
of  the  cardio-inhibitory  and  vatto-motor  centres ;  in  what  manner,  will 
be  sboivii  later. 

^^1]en  the  artenal  pressure  rises,  tbe  expansion  of  cerebral  volume  can 
take  plac-e  to  a  certain  small  amount  only.  Kor,  aa  soon  as  all  the  cerebro- 
spinal  fluid  hnA  been  driven  out  of  the  nieringeal  spaces,  the  brain  comes 
everywhere  in  contact  with  the  rigid  wall  of  the  skull  Any  further  ex- 
pansion of  the  arteries  ainl  capilbirics  can  rmly  lake  place  by  an  e(^uivalu^t 
compression  of  the  veins,  farthf?  semi-Huii)  brain  matter  is  incompressible. 
The  reservoirs  of  blood  in  the  veins  will  tln»r«foro  Tvo  constricted  until  the 
cerebral  venous  preasuro  again  becomes  e(|Ual  lo  the  ititracnixdal  pressurL- ; 
that  is,  to  the  pressure  of  the  brain  against  the  veins.  Then  the  it  hole 
circulatory  system  of  the  brain  will  have  assimilated  itself  to  a  scheme  of 
rijtid  tubes ;  the  velocity  of  the  lilcH^rl-ilow  will  bo  iiicrcnse<l,  while  the 
relative  distrilnitiuii  of  the  blood  in  the  arteries,  capillaries,  and  veins  will 
be  changed.  The;  doctrine  has  been  enunciated  that  intracmnial  pressure 
varies  as  the  tension  of  the  cerebral  arteries,  and  that,  ooiise(]ueriily,  a  liigh 
pressure  in  these  arteries  must  lead  to  decrease  in  the  amount  of  blood 
flowing  tbrongh  the  bniln.  This  doctrine  is  entirely  orroneoua.  Ths 
intracranial  pressure  is  ftiund  in  all  phvsiological  conditions  to  be  the; 
same  as  the  cerebral  venous  pressure.  The  intracranial  pressure  is  that 
which  remains  after  the  force  of  the  heart  has  been  expended  in  driving 
tbe  bUHNl  through  the  capillaries.  It  is  therefore  the  sanie  an  the 
re  in  the  venous  sinuses.  If  the  intracrani-il  pressure  becomea 
patholopically  greater  than  the  prcasnre  in  the  venous  siimses  then  the 
cercbnd  circulation  is  disoixlered.  IJy  no  physiologic^il  means  can  intra- 
cnnial  prcssuro  be  maintained  at  a  higher  level  than  cerebral  venous 
pressure ;  because  (a)  directly  the  capillaries  and  veins  are  oblitenited  tha 
pressure  ri»ies  in  them  to  tbe  slatie  pressure,  that  is,  to  the  nicjin  arterial 
pressure ;  {(•)  arterial  pressure,  transmitted  directly  through  the  arteriea 
to  the  capillanea  and  veins,  niust  always  be  gicator  than  arterial  pressure 
minus  the  elastic  tension  of  the  arterial  wall  transmitted  tbrongh  the 
brain  substance,  fio  long  as  the  high  arterial  tension  l-o-sts,  ihe  expansion 
of  the  cerebral  vessels  reaches  its  utmost  limit,  they  approath  the  con- 
dition of  rigid  tnbes,  and  the  velocity  of  the  eirrulation  is  greatly  increased. 
Thus  during  the  great  rise  of  aiterial  pressure  produced  by  tbe  injection 
of  abeintlio  the  outRo^v  of  blood  from  the  torculur  has  been  seen  to  increase 
from  two  to  six  times. 

Intracranial  pressure  is  purely  circulatory  in  origin,  and  therefore  ia 
variable  in  quantity.     By  the  term  intracranial  tension  is  signiticd  the 
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pressiiro  which  llu'  surface  of  the  >irain  excrtf?  ngairiAt  the  iviills  of  the 
cranium.  Ceitthnil  pressure  is  an  expressifm  which  Ims  an  old  |wih(>- 
,logiual  wiiinotAtion,  and  in  dyiilinj;  with  physiolojiicjil  fiit-ts  it  h  ticcwwiry 
to  avoid  its  iisf.  Iiitntcraiiifil  presaure  is  the  Kirae  as  cKrehral  venous 
preRsure,  iiiid  vjiripa  in  the  aame  direction  absohitely  aa  vena  cava  pressure ; 
proportiu  I  lately  as  g«nei-nl  arterial  pressure. 

If,  in  the  living  animal,  the  cerebral  venous  and  Intracranial  pressures 
be  rocordod  simultaneoiislywith  the  vena  cax-a  and  aortii  pressures,  and 
if  the  alMlvHnen  he  compressed  at  the  Bame  time,  tho  prpssures  in  the 
brain  and  tho  vena  civa  rise  by  equal  increments,  when,  that  is  to  say, 
the  arterial  pressure  rcuiaina  constHnt ;  and  by  greater  increments  in  the 
brain  if  the  ai-lorial  pressure  lise  also.  ^\Tiile  the  intracranial  and  cerebral 
vonoua  pressures  \-arv  absolutely  ns  tho  pressure  in  the  venie  cavie,  they 
do  not  vary  abs^ilutely  as  the  general  arterial  pressure,  but  only  in  tho 
same  direction,  because  between  arteries  and  e.ipill:mcs  there  lies  the 
unknown  rcsisUince  In  the  arterioles  due  lo  tho  viscosity  of  the  blood.  In 
tho  brain,  as  in  other  parts  of  tho  i»ody,  variations  of  art-erial  pressure,  read 
in  millimotres  of  mercury,  only  pi-oduco  variittions  in  cerebral  venous 
preasure  which  can  be  read  in  milliraetrea  of  water. 

The  cere  bra- spinal  tliiid  pressure  does  not  by  any  means  always 
correspond  with  the  iiitracranial  itrcssnrc.  For  the  brain  «m  expand  to 
a  far  greater  degree  than  the  spinal  cord,  and  the  bratii  on  cximnsion, 
after  expressing  the  small  quantity  of  cerebro-spiiud  fluid  from  the 
cranium,  comes  into  contact  with  the  cmriial  wall.  On  the  other  hand,  the 
corobro -spinal  fluid  not  only  distends  the  vertebra!  ligaments,  but  leaks 
AWay  from  the  subirachriiuidal  space. 

While  in  normal  conditions,  with  the  animal  horizontal,  the  intra- 
cranial and  cerebral  venous  pressures  generally  equal  about  100  mm. 
11,0,  there  is  no  cnmpensiitory  mechanism  by  which  the  brain  matter  can 
bo  protected  fmm  great  changes  of  circulatury  pressure. 

During  forced  expiratory  effort,  when  the  outlets  of  tho  venous  blood 
into  the  thorax  are  blocked  by  tho  high  intrathoracic  pressure,  intra- 
crajiial  or  cerebral  capillary  tension  must  almost  rise  to  the  iirterial  tension. 
In  the  s{»usms  of  strychnine  (j^jiiiiouing  tho  iutmci'aiiial  pressure  hus  been 
observed  to  rise  to  50  mra.  Hg. 

On  the  other  hand,  in  a  cenain  patient,  I  have  observed  tho  intracranial 
tension  to  be  slightly  below  zero  while  ho  was  standing  upright.  This 
patient  hml  Iwen  trephined  for  symptoms  of  insanity.  It  is  thus  clear  that 
the  functions  of  the  brain  can  continiio  when  that  organ  is  submitted  to  very 
large  variations  of  pressure.  In  these  respects  there  is  nothing  which 
peitnina  verv  peculiarly  to  the  cerebral  circnhition.  The  eircnlaiinn 
wilhin  the  marrow  of  the  bones  must  be  under  exactly  tho  same  conditions 
as  that  of  the  brain.  The  limbs.  ng.iin,  are  encased  with  skin  which  allows 
only  a  certain  dofinito  amount  of  ex^mtiKion  ;  when  this  limit  is  reached 
any  further  congestion  of  bhxjd,  such  as  follows  forced  expiratory  efTort,  is 
prevented,  and  the  tissues  of  the  limb  must  be  submitted  to  almost  static 
arterial  tension.     Since  the  soft  parts  of  the  body  yield  and  expand  to 
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arterial  pre«wire  to  a  Urge  degree,  He  termination  of  Ho{m1  from  onp  part  to 
aiiDtlior  can  Ihj  there  brought  about  by  moans  of  the  vnso-mcitor  mechanism. 
In  the  bniin,  not  the  bbnxl  r|tmntiini,  but  nitbt-r  the  vdocit)*  of  blood 
flow  is  increased,  whenever  the  arttirJiil  pressure  is  raised  by  general 
YafK>^oiiMtrictioti. 

Since  the  cerebral  circulation  is  uncontrolled  by  any  local  raiio-motor 
mechanism,  and  piLssively  follows  every  chaiijic  in  iho  general  circulation, 
it  is  necessary  to  determine  how  the  latter  maintainsi  the  efficiency  of  the 
former.  This  leads  ua  to  tho  discussion  of  a  matter  of  great  importancfl 
in  cerebral  pathology',  niunely,  the  eH'ect  of  the  position  of  the  body  on 
Um  drculaiinii. 

In  a  man,  6  ft.  bigb,  the  hydrostatic  presimre  of  a  column  of  blood 
reaching  from  the  vertex  to  the  sole  of  the  feet  ei^nals  140  mm.  Hg; 
and  from  the  vortex  to  the  middle  of  the  abdomen  alviut  AO  mm.  Hg. 
U  in  a  dog  the  heart  be  inhibited,  after  the  skull  hsis  been  opened,  nnd 
the  animal  l-e  placed  iTi  the  vertical  fcet-iltpwn  |«o8turc,  the  brain  and 
heart  will  empty  of  bloo*!,  while  the  splanchnic  veins  and  capillaries  be- 
come distended.     In  tho  feet-up  posture  these  conditions  will  be  reversed. 

If,  on  the  other  hand,  the  heart  be  at  work,  and  tho  animal  be  placed 
in  the  feet-<]own  position,  the  circulation  through  tho  brain  cp-iseB  when- 
ever the  power  of  the  cardiac  and  re.spiratory  pnni|>8  is  not  sutticient  to 
raise  Uie  blood  from  the  splanchnic  areJ^  to  lift  it  to  the  bj-ajti,  and  to  over- 
come the  resistance  in  the  cerebral  arterioles.  In  the  vertical  feet-duwu 
poiition  the  prestture  in  the  (splanchnic  and  leg  areaA  is  increased  by  the 
height  of  tho  cohimn  of  bloody  which  extends  from  the  brain  to  these 
Tasctilar  areas.  Tli)8  lends  to  enlarge  their  capacity  ;  to  llieso  parts  tho 
flow  of  blood  is  aide<l,  while  that  to  tho  brain  is  opposed. 

Now  in  man  tho  column  of  Ii1(km1  nn  tho  venouA  8i<le  is  broken  into 
short  segments  by  valves  in  the  veins  of  the  arras,  the  jugular  veins,  and 
tho  veins  of  the  legtt.  Tho  longest  ojlumn  of  venous  birjud,  unbroken  by 
any  valve,  is  that  M-hich  extends  from  the  superior  longitudinal  sinus,  by- 
way of  the  anastomosis  with  tho  intra  vertebral  sinuses,  to  the  airygos  veins, 
and  ihence  to  the  OTid  of  tho  vena  cava  inferior.  Symington  and  others 
have  thi-own  doubt  on  the  competency  of  the  jugular  valves.  The 
fimclion  of  the  valves  is  to  prevent  the  over-distension  of  the  lower  veins 
by  gravity,  and  to  allow  the  venous  blood  to  be  returned  to  the  heart 
by  the  movementfi  of  the  skeletal  munctes.  In  pathological  states  leading 
to  incompetency  of  the  valves  over- distension  is  seen  to  arise  and  to 
produce  varicose  veins. 

The  capacious  abdominal  veins  are  supported  under  the  weight  of 
the  column  of  blood  by  means  of  tho  abdominal  wall.  Tho  efficiency  of 
this  support  depends  on  the  tono  of  the  muscular  wall  and  the  integrity 
of  the  respiratory  centre.  The  veins  of  the  limbs  are  supported  by  the 
mosclos  on  the  one  side,  and  the  external  sheath  of  the  limb — -the  skin — 
on  the  other  side.  By  such  means  tho  distension  of  the  veins  and 
capillaries  in  the  erect  posture  is  largely  prevented.  The  determination 
of  the  blood  into  the  lower  parts  of  the  body  under  the  iufluonce  of 


gTAvity  is  1»rgrly  provented  by  the  contraction  of  the  skeletal  miiscleK,  by 
the  penstAlsis  of  the  viscpra,  anrl  by  the  action  of  the  respimtory  pump. 
The  rospimtory  movements  aid  the  venotia  Wow  by  the  ultcrutttc  coro- 
prcssivti  acliuu  of  thu  aMuminnl  ^'all  uiid  suclion  actiun  uf  thu  ihurax. 
On  the  arterial  Bide  of  the  circidaiion  the  arteriok's  are  held  in  a  state  of 
tone  by  tbo  vjiso-motor  centre,  and  limit  th«  oiitimt  into  the  veins. 

When  an  animal  is  suddenly  turned  from  the  horizontal  to  the  vortical 
feet-down  po-sition,  the  pcriphaml  rcsiHlAiicu  in  the  great  sjtliincbnic  area 
is  increased,  and  the  ca|uidi:y  diminished  ;  thus  the  drc:u!ation  through  the 
heaii  is  maintained.  The  blood  in  all  casw!  takes  the  pathway  of  least 
resistance.  Tbo  gri-at  sphinchnic  area  fonoft  the  resfptJiJice  box  of  the 
circulation;  if  its  channels  bo  constricted  the  blood  takes  tho  pathway 
through  the  locomotor  organs  ;  if  they  be  dilated  the  blood  uceumulatea 
in  tho  capacious  veins  of  the  alidomen.  When  the  splanchnic  area  is  fully 
dilated  tho  wholo  of  tho  blood  collects  within  the  nhclompn,  and,  if  the 
aninwl  be  in  tho  vertical  feet-down  posture,  the  influence  of  gravity  may 
rapidly  bring  about  this  result.  Spbtnclmie  viwo-ntotur  pandysis  can, 
however,  bo  com|(ensatt'd  by  the  action  of  the  respiratory  pump.  Tho 
caiKicity  of  the  alxlonMiial  vessels  can  1"C  rcducctl  l>y  the  comprossivo  action 
of  the  respiratory  muscles,  and  the  output  from  the  splanchnic  arttuiolea 
held  in  cheek  ;  while  the  lilood  proi^wd  up  thn  vena  cava  can  be  aspirated 
into  the  ri-^ht  heart  by  the  inspiratory  action  of  the  thorax. 

If  the  spinal  coivi  be  divided  at  the  level  of  tho  fn-st  dorsal  vertebra,  tho 
infiive]it.-e  of  the  Ijulbiu*  centres  oti  the  parts  bulow  tlie  section  is  removed, 
abdaminal  and  intarL-ostal  breathing  cease,  the  respiration  I>econne«  purely 
diaphragmatic,  the  tone  of  the  great  splanchnic  area  of  the  arteriolog  is  lost, 
an(l  tho  capacity  of  the  alwlomiiml  vessels  is  greatly  increased.  The  total 
cOect  on  an  animal,  when  lying  in  the  hurizontid  [josture,  is  a  considerable 
fall  of  the  arterial  pressure,  niupled  with  a  markinl  diniinulinn  of  the 
respirator}'  oscillations.  If  the  animal  be  now  placed  in  the  vertical 
feet  down  pusition  iho  lU'terial  [Jix-ssuro  falls  mure  rapidly,  and  the  circula- 
tion may  come  to  an  end.  This  is  so  because  tho  blood  pisses  through  the 
dilated  arterioles  and  collect*  in  the  abdominal  veins;  no  mechanism,  except 
the  diapliragm,  is  left  for  tilling  the  right  ventricle,  and  thus  the  hearty 
empty  of  hlood,  continues  to  bout  to  no  pm-pose.  If  now  the  alxlonunal 
wall  be  firmly  compressed  with  the  haitd,  the  anKicity  of  tho  splanchnic 
area  is  reduced,  the  right  ventricle  filled  with  bloixl,  and  the  circulation 
renewed.  To  sink  tho  animal  in  a  hath  has  the  same  effect.  On  taking 
ofT  the  hand  the  heart  empties  again,  the  arteriid  prcssuie  falls,  and  the 
circulation  ceases.  When  the  animal  is  once  more  placed  hori/ontally  the 
inBuence  of  gravity  is  abolished,  and  the  circulation  immetliatcly  becomes 
re-established.  Experiment  shows  that  the  resplruiory  piuiip  can  com- 
pensate gi-avitjition  when  the  tone  of  the  splanchnic  area  is  destroyed  by 
section  of  the  splanchnic  ncn-cs.  The  respiratory  pump,  on  the  other  hand> 
can  be  paralysed  by  the  injection  of  curari.  Under  theso  conditions  the 
heart  is  able  to  mnint^in  the  drcnliition  so  long  as  the  capacity  of  the 
abdominal  vessels  is  kept  under  control  by  the  vaao-motor  nerves. 
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AATiPnever,  by  any  mcanfi,  the  thoracic  pressure  w  rfiiflcrwd  suflicumtly 
positive  to  prevwrit  the  (iiafltolic  filling  of  the  heart  the  blofxl  suigriates  in 
the  ttlKlnineti  and  the  circulation  eeasefi.  Owirijt;  U>  the  iTiHucnce  of 
gmviiy  this  statt;  of  atTuirs  is  bruu^Lt  about  mure  eiisily  in  Uiu  vertical 
fevtHluwn  position  than  in  the  horizontal  posture.  Thus  when  nii  uiiiina] 
is  in  the  feet-down  jMwition  the  (!ircuIation  can  be  e-isily  Biopped  liy 
injection  of  fluid  int^i  the  pericardium  by  compressing  the  thorax,  or  by 
forcibly  cxjuinding  the  lungs  with  »ir.  In  the  crushes  uf  ]wnir -stricken 
crowds  death  takes  place -from  syiicojie  induced  hy  compression  nf  the 
thorax  ;ind  cowation  of  the  cerohral  circulation.  The  importinice  of  tho 
respiratory  pump  as  an  aid  to  the  circulation  is  shown  by  the  symptom  of 
orliiopuufa  seen  in  cui-diac  ami  pulmonary  disea:$e.  'I'he  {Hitictit  doe«  not 
stru^lc  for  air,  hut  struggles  by  means  of  hi«  respinitory  efforts  to' 
maintain  a  fuitficient  circulation  in  the  face  of  cardiac  defect,  or  of  increased 
pulmonary  rc^iistance. 

Un  tho  assumption  of  the  foet-up  posture  there  exists  no  great  vascular 
Geld  like  tho  splanchnic  arra  to  expand  under  the  weight  of  the  colunui  uf 
bloo«L  The  face  and  neck  alone  l>ecorae  congested,  for  the  hrain  is  confined 
within  the  rigid  wall  of  the  cranium.  In  the  fcct-up  posture  the  arterial 
pressure  in  the  carotid  artery  is  kept  down  by  a  componaatory  meclianiam. 
The  heart  is  slowed  ;  the  action  of  the  respiratory  pump  is  diminished ; 
the  output  of  the  heart  is  lessened  ;  possibly  dilatation  of  the  splanchnic 
arterioles  also  Uikes  place. 

It  is  ap[>arent  that  there  exintsi  Bome  special  mechanism  by  which  the 
pressure  in  the  carotiil  artery,  and  thus  of  tho  cerobnil  circulation,  is  main- 
Uiinod  practically  constant  during  clmnges  of  pi>sturc.  The  ncrvoiu 
mechaoiun  involved  is  prob:ibly  of  the  simplest  kind,  for,  if  the  artcnal 
preaaare  suddenly  rise  or  fall,  the  bull>«r  conlrcs  are  thereby  either 
directly  or  reflexly  excited  to  decreased  or  increased  actiN-ity.  A  sudden 
[all  of  arterial  pressure  always  provokes  accelenition  of  tho  hcurt,  amplified 
renpinition,  and  increased  vasoc^mstriction.  A  sudden  rise  of  pre.«sure,  on 
the  other  hand,  provokes  a  slow  heart,  shallow  respiration,  and  \*aao- 
dilfttAiion. 

When  tho  compensatory  mechanism  is  aliolished  by  destruction, 
exhaustion,  or  inhibition  of  the  bnlluir  centres,  the  circulation  fails  in  the 
YOrticii]  feet-down  position,  the  blood  pjissea  into  tho  abdomen,  and  the 
eereltral  circulation  erases.  There  CJin  bo  no  doubt  that  tho  control  of  this 
compensatory  mechanism  is  one  of  tho  most  important  and  absolutely 
necessary  functions  of  the  group  of  bulbar  centres,  a  function  which  must 
!«  evolved  to  ita  highest  jKjint  in  man. 

That  the  influence  of  gravity  has  something  to  do  with  the  causation 
of  emotional  syncope  is  clear  from  the  success  which  follows  lowering  of 
the  patient's  head  between  the  knees.     Syncope  is  commonly  reganlcd  as 

■     being  due  M  a  cessation  of  the  aetitm  of  the  heart.     It  is,  however,  well 

I     known  that  in  cases  of  syncope  the  heart  docs  not  cease   to  beat,  but 

I     continues  to  puUatc  rapidly  and  very  feebly. 

I  The  symptoms  of  syncope  are  exactly  similar  to  those  conditions 


I 


observed  in  nn  aninuil  placed  feet  downwards  with  the  compenKatory 
tnccluinism  for  gravity  JilM>]ishpd.  By  smlden  fright  in  the  fitiimling 
posture  the  action  of  the  respiratory  and  v;uio-motor  centres  is  inhibited, 
aiid  Ayncope  is  inducctl  hy  the  rush  nf  blood  to  the  .ibdomon  mid  cessjition 
of  the  oercbnil  eircidatiun.  The  patient  is  iTstured  on  Ijeiiig  placed  in  the  ■ 
horiiuutat  or  feol-up  position.  A  deep  sigh  h  thi"  firat  si^  of  improve-  ' 
ment ;  the  right  heart  id  thun  filled  with  blood  l>y  the  thoracic  suction 
which  is  accom^mnied  by  relt-nttion  of  the  nl>domeii. 

I'nticntA  who  have  lain  long  in  bed,  especially  when  exhausted  by 
disease,  lose  the  power  of  adapting  themaelves  to  changes  of  posture. 
Honce  the  dizziness  and  danger  of  syncope  which  occur  wh(sn  the  piiiicnt 
first  rises  from  Iwd.  The  condition  of  shock  may  be  largely,  if  not  entirely, 
explained  by  the  leas  of  the  compensatory  mechanism  which  nmtntJiiiiH  the 
circulation  in  the  face  of  the  influt;nce  of  gravity.  A  condition  of  shock 
always  advances  slowly  during  the  conrsu  of  a  prolonged  experiment  on 
an  animal.  The  arterial  pn^ssure  stwidily  fulls;  the  reapiratoiy  oscilla- 
tions of  pressure  becomo  less  ;  the  heart-beats  weaken  as  the  coronary 
circulation  becomes  loss  efScicut ;  the  tenipenrtur-e  of  the  aniinul  dccrcii«es ; 
the  fall  of  pressure  in  the  feet  down  position  becomes  steadily  greater. 
Such  a  condition  in  rapidly  intensified  if  injury  bo  Hccumpanio<l  by  severe 
hwmorrhagc  {vitle  art.  "Shock  and  Collapse,"  vol.  iji.  p.  320). 

Among  drugs  in  common  use  chloroform  Mands  prepotent-  as  a  dnig 
which  hiis  the  power  to  abolish  the  compensatrtry  mechanism.  Chloi-oform 
c.iuaes  euriliac  and  vascular  dilaUUion  by  acting  directly  on  the  musculature 
of  the  liwtrt  and  vessels,  weakens  the  respimtion,  and  abolishes  the  tone 
of  the  ahilominal  and  Rkideta!  musclea.  Ca«e«  are  occasionally  recorded  of 
men,  some  of  whom  lose  their  memory  in  tho  upright  posture,  and  regain 
it  when  in  rocumlx^noy  ;  others  can  only  do  nu'titaE  work  when  in  the 
horizontal  posture ;  others  are  suddenly  at  a  loss  for  memory  when 
attempting  to  spwik  in  public.  Theso  Hymjitoms,  and  similarly  the  effects 
of  fear  which  are  so  commonly  manificsted  by  men  before  buttles^  examina- 
tions, or  public  appe:^^!^*;* — tho  vomiting,  diairhita,  and  involuntary 
micturition — may  all  be  associated  with  tem[)orary  inhibition  of  the 
compensatory  mechanism,  and  determination  of  blood  tn  the  abdomen. 

A  useful  clinical  guide  to  the  cfjndition  of  the  cnmpensj*tory  mechanism 
in  man  h  afForded  by  the  frequency  of  the  pulse  on  change  of  posture. 
If  tho  heart  be  markedly  accelerate<l  on  suddenly  passing  from  the 
horizontal  to  tho  %-ertical  position  the  mechanism  is  inefficient.  In  some 
cases  the  change  of  pulse-rate  niay  be  an  much  as  30  to  40  beata  per 
minute ;  nornudly  it  does  not  exceed  5  to  10  beats  per  minute. 

The  arterial  pressure  In  man  can  be  accurately  taken  by  means  of  the 
Hill-Uarnard  sphygmometer.'  In  its  simplest  form  this  Rphygnioraeter 
consists  of  a  vertical  glass  tube  six  inches  iu  length.  The  lube  ends 
above  in  a  small  bulb ;  below  it  expands  into  a  small  shallow  cup.  The 
cup  i«  clofted  by  a  flaccid  nibber  membrane,  and  is  filled  with  coloured 
fluid.  On  pressing  tho  cup  down  over  the  radial  or  other  artery  the  fluid 
1  lladu  by  Uicks,  8  Uattoo  Gftnltu,  E.C. 


rises  in  the  tube  nnd  compresses  tlie  air  in  the  hnlb.  The  air  ncte  as  an 
elastic  spring.  At  a  ctirtiitn  preMiire  heiglit  the  fluid  meniseiis  exhibits 
maximal  pul&ation.  Tho  tube  is  gratiimterl  in  mm.  }\g\  nnil,  lo  avoid 
errors  due  t'O  bai-umetric  and  rcmpcnuiiru  changes,  iho  Ihiid  mcrtisc-ua  cnu 
by  a  spwial  mechiinism  be  set  at  tbe  zero  of  the  scale  before  each 
observation.  So  soon  as  thn  iiieHti  pre»;uro  M'ithin  an<!  M'ithoiit  (he  artery 
is  the  same,  the  wall  of  the  artery  osciltates  vrith  the  ^p%atest  freedom  at 
each  systole  of  the  huurt.  At  this  fjoiut  ihc  pressure  in  read,  and  the 
reading  is  the  moan  arterial  pre8s\irc.  It  has  hvtm  girnved  tliat  the  maximal 
excursion  ia  an  accurate  index.  In  the  normal  healthy  individual  the  mean 
pressure  in  the  brachial  art«ry  is  the  sjtmc  in  the  bonzontal  as  in  the 
erect  {jostures^  or  it  nuiy  ha  slightly  highur  in  the  iatt«r  position,  lliuii 
the  compensation  fur  the  elTect  of  giTtvity  In  jKirfcLt. 

In  states  of  neunisthenia  and  exhaustion  the  pressure  may  bo  less  in 
the  erect  posture,  and  is  maintained  by  a  greatly  ac-celerat*»l  henrt-beat. 
It  is  obvious  that  in  such  stntes  the  maintenance  of  the  horizontid  position, 
and  the  wearing  of  an  abdominal  lielt,  will  aid  the  cireulatory  niuchaiji-sm. 
The  elfect  of  change  of  posture  is  the  ditncal  key  to  the  condition  of  the 
vaso-motor  nicthunism.  In  the  erect  po-ftui-o  the  pressure  in  the  tibial 
arteries  is  higher  than  that  in  the  brachial,  by  the  height  of  the  column 
of  blood  which  sejiarates  thet^e  aitorics.  In  iho  horizontal  posture  the 
{ffeasures  are  the  same. 

From  the  alwve  discussion  it  is  now  clear  that  the  splanchnic  vaso- 
motor mechanism  is  of  ovBrwhelming  iwp<irlance  in  maintaining  the 
cerebral  circulation.  We  have,  in  the  vaso-motor  centre,  a  protective 
mechanism  by  which  bloorl  can  be  drawn  at  need  from  the  alKlomen  and 
supplied  to  the  brain.  The  respiratory  centre  renderti  important  aid. 
At  the  moment  that  excitation  from  the  outside  world  demands  cerohral 
r(!spotij<e,thn  splanchnic  area  is  diminished,  and  more  blood  i.4iEriven  through 
the  brain.  An  aniemia  of  the  brain  excite.-*  the  bullfor  centres;  these 
provoke  acceleration  of  the  heart,  splanchnic  constriction,  and  increased 
nis[iiRition  ;  the  cerebral  circulation  is  thereby  restored.  The  brain  has 
no  direct  vaso-motor  mechanism  ;  hut  its  blood-supply  can  he  controlled 
indirectly  by  the  bulbar  centres  acting  on  the  splanchnic  area 

'ITiese  centres  are  part  of  the  central  nervous  system,  they  feel  the  sjime 
nee<ls,  and  are  stitnuluted  by  the  same  ceiLlripetal  impulses  as  afl'ect  the 
rest  of  tliat  system  ;  thus  a  supply  of  bluud  to  the  brain  is  maintained 
which  corresponds  to  its  functional  activity. 

From  this  section  we  may  conclude  that : — 

1.  No  conclusive  physiological  evidence  has  l)een  found  which  points 
to  the  existence  of  cereliral  vaftL>-motor  nerves. 

2.  In  every  cxpcrimontal  condition  the  cerebral  circulation  seems  pas- 
«vely  to  follow  the  changes  in  the  general  arterial  and  venous  pressures. 

3.  Tlie  iuLnicranial  ])rea)*urfl,  or  the  jires-'iure  of  the  brain  against  the 
cranial  wall,  is  in  all  phyi^iologiral  conditions  the  same  as  the  cerebral 
venous  pressure. 

i.  The  iutracraaial  and  cerebral  venous  pressures  vary  ditcctly  and 


absolutely  vrhl  vena  cava  prewuii},  but  only  proportionately  with  aortic 
pruseure. 

5.  Tlift  intracranial  presBiire  is  puri^iy  circulatory  in  origin,  and  may 
vary  largely  with  the  chan^'es  in  cirtubtory  prossiiro.  Normally,  in  the 
horizontal  i>u(iture,  it  cnnmls  aliout  10  mm.  Ilg. 

6.  Thu  volume  of  blood  in  the  hmin  is,  in  all  physiological  conditions, 
bill  Rlightly  vjiriahlo.  The  venous  side  of  the  ctirt'bral  (lirculation  may, 
however,  be  ccjugestod  at  the  ex|h.'rise  of  the  arterial  side,  or  the  arterial 
»ido  at  the  cxp^-nse  of  the  vcuoua. 

7.  In  all  physiological  coiLditions  a  ri^c  of  arterial  prossiire  accelcratea 
the  (low  of  KIoimI  ihitmgh  the  brain,  and  a  fall  slackena  it.  A  rise  of 
vena  cava  pres-sure  impetics  tlii!  con^hnil  ciri'ulatioii. 

a.  The  cerebnJ  circulation  is  cuiitrollwl  by  the  bnlljur  tentrva  which 
act  on  the  munural  circulatory  system.  Wlien  the  Imitn  rutpiires  more 
blood  the  heart  1^  acceleratetl,  the  spUinchnic  arterioles  constricted,  and  the 
pressuro  in  tho  carotid  artery  raised. 

9.  The  forue  of  gravity  must  be  regarded  as  a  cardinal  factor  in  deal- 
ing with  the  circulation  of  the  blood. 

10.  In  the  upright  position  the  effect  of  gravity  is  compensated  by 
means  of  the  cardiac  iuiculei-atioii  and  ihu  vuHuiuotor  uicehainsm.  The 
presaura  in  the  carotid  artery  is  thus  maintained.  From  the  lower  |Kirt 
of  the  \to(\y  the  Howl  is  rctin*ni-'d  to  the  heart  }>y  m^inis  of  ninscular 
movementa  jwting  on  the  valved  veins,  and  by  the  action  of  the  respiratory 
pump. 

1 1.  VThen  the  power  of  compensation  is  damaged  by  loissof  muscidar 
tone  and  paralysis  of  the  vaso-couHtricU.»r  mechanism,  induced  by  shock 
or  exhausting  discjisc,  the  influence  of  gravity  beenmos  of  >-itaI  import- 
ance.  In  the  upright  posture  the  bluud  then  dniins  into  the  great 
abdominal  veins,  the  huart  emptica,  and  the  ccrebi-al  circulation  ceaaes. 

12.  The  horizontjil  and  feut-np  postures  at  once  ftbolish  8ynco|>e  in- 
duced by  the  feet-down  postm-e,  by  caitsing  the  force  of  gravity  to  act  in 
the  tiamc  siinse  as  the  heart,  whereby  the  cerebral  ciixulutiou  is  renewed. 
Finnly  bandaging  tha  abdomen  haa  the  same  effect. 

13.  If  thfl  heart  be  weakened  by  f^omo  poison,  mieh  a«  as]>hy\'ial 
blood  or  chloroform,  the  sudden  dilaUUion  of  the  right  ventricle  pn»duced 
by  the  aswuniption  of  the  fwt-up  position,  or  by  presaure  on  the  alxlouieit, 
may  throw  the  heart  into  paralytic  dilatation. 

14.  Paralytic  diLitJition  of  the  hivirt  is  relieved  by  the  upright  posture, 
coupled  with  rhythmic  conipresiiion  of  the  thorax.  Tlie  right  ventiicle 
is  thereby  emptied  into  the  abdominal  veins. 

15.  During  changes  of  posture  the  liL-art  frequency  is  nonnally  but 
little  altered  (5-10  beats).  When  the  cuni|n'itsutory  mechanism  is  defec- 
tive, the  frequency  may  be  greater,  by  30  to  iO  beats,  in  the  upright  than 
in  the  horizontal  position.  This  is  a  clinical  index  of  defective  com- 
pensation. 

16.  The  corol>ral  circulation  is  Icswncd  by  anylliing  that  obetruct« 
the  pulmtftiary  circulation.     A  rise  of  iiitra-thoracic  pressui'e  impedes  the 


flov  of  blood  through  the  lungs,  lowers  the  artorUl  pressure,  raises  the 
vena  cava  )>i-easiire,  and  cnnyesta  ihe  brAin  with  venous  bhxid.  Thtw 
syncone  can  be  easily  prwUiced  by  furcilde  cotnprc^ion  of  t]ie  ihnmx. 

17.  Similarly,  the  ccrobml  circulation  will  be  impeded  \>y  any  vji]\iilar 
defect  of  ibu  \iau%  wliiuli  niisea  tht-  gimcnil  venous  prcssuro ;  for  the  rrtto 
of  flo^?  thmugh  tlie  cercbml  capillaries  depends  ou  the  dilicrunce  of  pres- 
sure belwoen  the  cerebral  arteriolos  and  cerebral  veins. 

Cerebral  hypertemla. — On  the  grounds  of  cxpenraeiital  research,  it 
baa  been  mjidc  evident  tliai  no  noteworthy  iiicrciuie  in  the  quantity  of 
blood  within  the  curebml  c:»pinaries  i-;in  tiiltv  place  suddenly.  But 
an  increajsod  flow  of  blood  through  tho  brain  is  produced  whenever, 
by  forcible  action  of  tho  heart  or  contraction  of  vascular  areas,  the 
general  arterial  pressiii-o  is  raised.  The  relative  amount  of  arterial  and 
vonuua  bluod  witliiti  the  brain  may  tht-n  alter — that  ia  to  say,  the  arterial 
side  of  the  cerebral  system  may  be  tnuri;,  and  the  venous  side  less  dis- 
tended than  normal.  In  pasriivo  venous  congcistion  of  the  bj-ain  just  the 
oppo.-iite  coiuHtion  will  hold. 

The  term  cerebral  hyperieniia  can  be  used  to  express  that  condition 
in  which  tho  flow  of  arterial  blood  through  tho  bmin  is  increaacd  per 
unit  of  time.  From  such  hyiKira-mia  nothing  but  good  to  tho  organism 
should  arise.  By  the  rise  of  ai-terial  prcssuro  which  tikes  place  in  out- 
door exercise  the  brain  i^  swept  with  a  stream  of  arlerialist'H]  ])l(K>d,  and 
exhilaration  and  montiJ  vigotir  results.  In  tiineR  of  mental  labour  the 
saiuo  thing  happcn.s.  The  sphygmometer  shows  that  the  arterial  prcssuro 
u  raised  by  mental  labour,  as  during  the  giving  of  a  public  k'eture,  and 
throughout  the  course  of  an  animated  argument.  This  arterial  hyperaemia 
is  primarily  the  se<iuenco  and  not  the  cause  of  functional  activity  in  the 
brain.  Sensory  excitement  awakes  the  donnanl  activities  of  the  corebml 
centres,  and  the  circuhttiun  is  braced  up  for  the  struggle.  It  is  necessary 
to  remember  that  we  have  no  means  of  analysing  tho  effect  of  the 
nerve  impult>os  which  stream  in  upon  the  centres  from  the  effect  of 
the  blood-supply  on  these  centres.  Diu-ing  sleep  impulses  cease  to  excite, 
And  the  brain  is  refrc!<hed  by  rest ;  at  the  same  time,  the  sphygmometer 
shows  that  the  arterial  pressure  is  lowered,  the  cerebral  veins  are  con- 
gested by  the  horizontid  posture,  re.spiration  is  far  less  deep,  and  the 
pletbysroogmph  records  that  tho  blood  is  derived  in  increased  volume  to  the 
limbs.  Tims  the  braiu  tissuo  recovers  from  fatigue  in  ttjjite  of  uilimiiiished 
oerobnil  circulation.  The  expansion  of  tho  vessels  of  the  limbs  is  due 
probably  to  two  causes:  (i-)  warmth;  (ii.)  diminished  respiration  and 
absonce  of  nniscular  movement.  Owing  to  tho  former  ihe  vessels  dilato ; 
owing  to  the  latt^^r  the  blood  congi-'sts  in  tho  veins.  Aa  we  awaken  the 
bUxid  forsjikes  the  periphery  ;  by  the  incrojuieii  actiou  of  the  heart,  the 
greater  lone  of  tho  arterial  system,  and  the  iinpnrtunt  aid  which  rcs])i!a- 
tion  and  niuiiculrtr  muvementa  render  to  the  venous  circulation,  it  ia 
driven  in  a  greater  voliune  through  the  bruin.  We  cannot  say  tliat  either 
the  wakening  or  the  shieping  stale  is  producwl  by  tlte.se  circulatory 
changes.     1  have  obsen'cd  a  patient  to  fall  asleep  while  the  arterial  pros- 


lan  miiiiMwl  ooosUnl ;  the  fall  indicated  by  the  &phygmomet«r  may 
W  «A  peM  daring  a  periuci  of  rest  as  during  sleep.  In  sleepy  as  in 
fMonioiM  wui'stheeui,  the  brain  is  congested  with  venoiiii  blood  at  the 
«qnM>  of  wti^rial  blood.  It  is,  however,  more  pmlmble  that  this  is 
iW  nmk  rmtlier  than  the  amse  of  the  ^lnctio□al  inactivity  of  the 
miiriM  sTsCem.  Soun  aft«ra  shurt  period  vf  hard  miiBcuIiir  exercise  the 
ap^rcfliometer  shows  a  fall  of  artenal  pressure.  This  fall  follows  the 
rite  oi  pcvMttre  which  it;  found  rliiring  the  period  of  exerciser  And  is 
chM  pn^MiUy  tu  the  vascular  di  Intuition  of  the  skin  and  muscles.  In 
MiiHi)  ol  thtf  fftll  of  pretfsuru  the  braui  is  tbcu  often  most  fitted  for 
mauuXhhoar. 

Wriiinri  tif  men  of  gfinius,  fiOmbroso  says  that  "  some,  in  onicr  to  give 
tfaviuselves  up  to  meditatioD,  even  put  thentticlves  artiticiaUy  into  a  state 
of  cerebral  semi-congestion.  Thus  Schiller  plunged  bis  feet  into  ice.  Pitt 
and  Fux  pre|Mired  their  sptiecbes  after  excessive  indulgence  in  porter. 
Pkisicilo  eoniposod  beneath  a  mountain  of  coverlets.  Dc^rartes  buried 
his  hfad  in  a  sofa.  BoMuet  relirpd  into  a  cold  room,  with  bis  head 
enveloped  in  hot  cloths.  Cujas  workud  lying  prone  on  the  carpctv  It 
irma  said  of  Leibnitz  that  ho  '  Tnediiated  horizontalSy,'  such  being  the 
anitudo  necessary  to  cnalile  him  to  give  himsolf  up  to  the  lal>our  of 
thoughU  Milton  composed  with  his  hcml  leaning  over  his  easy-chair. 
Thuuiivs  and  Rossini  composed  in  their  beds.  Koussoau  meditated  with 
his  head  in  the  full  glare  of  the  sun.  Shelley  lay  on  the  bearthrng  with 
his  head  close  to  the  Hre."  It  is  possible  th.u  mine  of  these  men.  by 
means  of  ice  to  the  fcut,  or  a  culd  room,  incrcjiaod  iLo  llow  of  artcriid 
blood  through  the  brain,  just  as  many  men  c;Ln  think  best  when  Q.\bilai'ute<l 
by  rapid  exercise,  or  when  walking  up  and  down  a  nxim.  On  the  other 
hand,  lying  in  bed  under  a  raounttiin  of  coverlets,  or  excessive  indulgence 
in  porter,,  lowers  tli«  arterial  tension.  In  some  cases  where  the  circulation 
is  feeldo  and  tbo  cumijunsation  for  gravity  defective,  active  thought  may 
onlv  be  pos-^iible  in  the  horizontal  posturo.  These  oddities  of  genius 
cannot  bo  explained  thus  lightly  on  purely  mechanical  grounds ;  nor  must 
wo  forget  that  postural  tricks  are  common  enough  in  oitlinary  men  and 
under  ordinary  cii-cmnstanccs. 

Arterial  hyperemia  is  probably  always  the  aequenca  and  not  the 
ouuo  of  a  primary  functional  activity  in  the  central  nervoits  system. 
The  arterial  pressure  is  raised  by  all  conditions  which  produce  mental 
excitement. 

In  animals  arterial  byperfflmia  of  the  brain^  produced  experimentAlly, 
gives  Hag  to  no  symptoms.  *'  Of  all  roginns  of  cerel>ral  pathology,''  writes 
Sir  K  Gowei"6,  "  that  of  congestion  of  the  bmin  is  most  obscure.  We 
have  very  little  preeiso  knowledge  reganling  it ;  and  as  is  often  the  case. 
theory  has  flourishetl  in  proportion  to  the  deticiency  of  faet.  It  was 
long  tliougbt  that  the  stale  of  the  vessels  uf  the  brain  after  dt-ath 
corrospunds  with  their  condition  during  life,  and  postrmortem  distension 
was  accepted  as  proof  that  any  precetling  cerebral  symptoms  were  due 
to  congestion.      The  fact  w.-i^   unobserved   or   ignored  that  a  similar 
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condition  of  the  bniiii  is  cqtially  cammun  when  there  »ro  110  ccrubrul 
symptonis  during   lifu,   ami   ilcptiiicls    trhii'fl}''    on    the    mode    of   death." 

is  highly  proUiMe  that  many  symptums  hiive  been  eiToiieou«ly 
■Bcrihcd  to  cerebral  bypcrfemift  which  shoulil  be  placed  at  the  door 
of  cerebral  vonuus  coiigestiun,  or  of  anwmia  of  the  bmin.  Venous 
congestion,  as  will  be  shown  later,  is  uf  the  utmost  patliological 
itnportanco ;  for  any  incrftaso  or  giMieral  venous  pressurn,  by  impeding 
the  Bow  of  blood  through  that  orgun,  will  tend  to  produce  cerebral 
tuueuio. 

I  am  inclined  to  deny  the  existentre  of  simple  hyper;i?raia  of  the  brain 
as  a  |)atholn^ioal  atiite.  Heightened  arterial  blood -pressure  is  probably,  in 
all  cascii,  merely  a  symptom  of  that  putbologic&l  condition  by  which  the 
other  symptoms  of  cerel)ra]  diatiirlmnce  are  pi-oduccd.  It  is  to  be 
parlicubtrly  remembered  tlutt  the  vascular  condition  of  the  faee  and 
head  and  neck  does  not  necessarily  correspond  with  that  of  the  bniin. 
For  example,  tho  rttishing,  the  throbbing,  and  the  headache  ])rf»diiced  by 
amyl  nitrite  are  aesociatcd  with  ditatatiuii  of  the  heart  and  veescls^  a  fall 
of  arterial  preiMurc,  and  a  greatly  diminished  cerubral  circuLitinn. 

In  states  of  over-fatigue,  orof  nientaJ  excitement,  the  arterial  blood  is, 
according  to  spbyginometor  riradings,  run  at  high  pressure,  while  the 
frofjucncy  of  the  heart  is  notably  accelerated.  After  any  severe  effort 
the  circulatory  mechanism  t-ikes  time  to  return  to  its  normal  quiet  level. 
The  cerebral  excitement  starts  the  energetic  circulation,  hut  the  latter 
adds  fuel  to  the  former,  and  continues  to  maintain  the  brain  in  activity 
when  the  time  for  effort  has  ceased  and  repose  should  come.  In  this 
conilition,  when  sleep! e«.sneRs  and  mental  irritability  tormpnt  the  exhausted 
worker,  it  is  well  known  that  diversion  of  blood  to  the  body  by  hot 
baths,  hot  drinks,  ami  warm  bottles,  by  raising  the  head  high,  and  by 
purg;ition,  are  simple  and  elTective  forms  of  treatment.  Even  in  these 
cases  it  may  be  the  soothing  nature  of  the  nerve  stimuli,  rather  than  any 
alteration  in  the  circulation,  that  induces  sleep.  Cold,  when  applied 
to  the  head  experimentally,  produces  no  effect  on  the  cerebral  circula- 
tion. The  employment  of  the  wet  towel  by  the  student  who  burns 
the  midnight  oil  must  therefore  find  ita  explanation  in  samp  stimulation 
to  the  brain,  which  is  of  sensory  and  not  circulatory  origin.  It  is  possible 
that  the  cerebral  tissue  is  actually  cooled  below  the  body  temperature  by 
the  application  of  an  ice-cap.  This  cooling  may  produce  the  icijuired 
therapeutic  effect. 

From  this  section  it  may  be  eoni-lndcd : — (i.)  Arterial  h\ppra*mia 
of  the  brain  does  not  exist  a.s  a  palhologiftd  state.  (Ji.)  Sphygmometer 
reading  of  arterial  prc^tsure  in  mnii  show  that  the  tcnsioiii  of  the  cerebral 
arteries  is  constantly  varied  by  change  of  external  temperature,  exercise, 
Bleep,  baths,  food,  etc.  buch  variations  are  purely  phyijiolugical.  (iii.)  Tliero 
is  every  indication  that  the  quality  of  the  blood  which  flows  through  the 
brain  is  of  far  greater  importance  than  the  qiuintity.  (iv.)  Mental 
exhaustion  proljably  does  not  ariw;  dming  the  st-'ige  of  hypenvmia 
produced  by  continued  over-effort,  but  supervenes  at  that  period  when 
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Atf  AtttbUHT  mechaniam  faUs»  and  venous  congestion  is  tho  fata  of  the 
H^wrtrT  cerebml  centres. 

Cuebral  ansemla. — Tho  effects  which  follow  ligature  of  tho  common 

^■oKkl  arwritja  h:ive  bcpn  known  from  chissical  tirats.     The  very  riamo 

if  the  v%i^ri'  betokens  sleep.    "  Peripatetic  niountthauka  used,"  as  we  are 

^dL  "to  include  a  goat  among  their  stage  properties,  and  were  said  to 

■ic  HP  and  relax  these  arteries  in  iho  animal,  so  that  at  their  pleasure  the 

•oftt  f<n  down  niulionk'ft«  and  stupid,  or  at  their  bidding  loapt  up  again  with 

wrmx  viaour."     The  fii-st  important  exiieriment  on  this  subject  was  that 

5  Astley  Cooper.     He  ocoluded  both  the  carotid  and  vertebral  arteries 

itt  a  nbbib:  apaitma  imnic?diat*ly  resulted,  and  the  respiration  ceAscd. 

In  a  dog  Cooper  ligatured  the  same  four  arteries.     After  a  preliminary 

^■ee  of  piualv-iia   tho  animal  recoveriMl,  and   lived    to  be   an   esccoHent 

koiise  dog.     KusHuuiul  and  Tenner  tied  the  left  Bubrlavian  and  innominate 

^fffjrieo.      The  imnicdiato  symptoms   were   loss   of   consciousness   and 

foluntary  movement.     These  were  followed,  in  ten  to  forty-five  suconds, 

bv  clonic  spasms  Iwginning  in  the  muscles  of  the  neck  ;  then  occurred 

dilatation  of  the  pupils,  respiratory  gasi>a  at  longer  and  longer  intcn-als, 

Mid  finally  cessation  of  respinitiuii.     After  complete  occlusion  of  these 

•rterics    for  not  longer  than  two  to  three   minutes,  tho  brain,  on  the 

liaatures   being  once   more    loosened,    showed    the    power   of    complete 

recovery.     The  sudden  re-entry  of  blood  stopped  tho  spasms,  and  in  no 

e«sc  did  it  cause  them.      On  looseuiiij;  the  ligjiturcs  the  rabbit  often  gave 

_  gmlden  jump  forwanl,  thcji  remained  for  a  few  moments  as  if  piiralysed, 

mid  finally  recovered   completely.      Death  without  spiism  occurred  in 

debilitate<l    or    over-annesthotised    ammals.      These    spasms    are    not 

occAsionol  by  the  change  of  iiitraeraniid  pressure,  for  they  are  produced 

in  no  leas  a  degree  when  the  pressure  is  maintained  by  an  injection  of 

normal  sidine  solutimi  into  the  carotid  artery.     The  siMismft  and  other 

svraptoms    likewise   appear    when    all   the    cerebral   venous   outlets    are 

blocked.     If  one  venous  outlet  be  left  unobstructed  an  efficient  circular' 

tion  is  maintained,  and  ilui  animals  do  not  die. 

Couty,  Markwald,  and  others  have  produced  aniemia  of  the  brain 
expcrimcntidly  by  tho  methofl  of  cmtjolism.  Either  fine  powder  or  melted 
wax  ha-s  been  used  to  plug  tho  cerebral  arteries.  The  anest  of  the 
circulation  of  the  whole  brain  by  emboli.^m  almost  immetliately  cau.';e8 
cessation  of  respiration,  an  enormous  riBc  of  arterial  pressure,  and  slowing 
of  the  heart-rato.  Tho  heart  is  sometimes  completely  inhibited.  In  a 
few  nunutes  death  follows,  preceded  by  acceleration  of  the  heart  and  fall 
of  pressure.  Kmlxdic  ariH-nna,  of  the  cerebral  hemispheres  alone,  causes 
slowing  of  the  pulse,  with  no  rise  of  arterial  pressure.  Tho  animal  is 
sleepy  and  unable  tu  walk,  while  the  limbs  remain  in  abnormal  positions. 
There  ia  no  response  to  stimuktion  of  light  or  sound.  If  the  niid-bratn 
be  cut  off  from  its  blood-supply  opisthotonos  occurs.  If  the  iiasilar 
artery  be  erabolised  by  injections  into  the  vertebral  arteries,  the  greatest 
pressor  eflects  occur,  and  after  soiflc  spasms  from  failui-e  of  respiration 
death  quickly  rcaulta. 
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The  eRecte  which  follow  lig:ition  of  the  four  cerebral  artericH  vary 
greatly  in  diftereiit  animals;  to  a  less  extent  in  difterent  individunls. 
Ill  (loj^s  a  free  armstotuoais  is  set  up  hy  way  of  n  branch  fruni  either 
superior  int<;n;o9tul  artery.  This  passen  in  with  ihe  brachiiil  plexus  and 
jain;i  the  iint«nor  spinal  artery.  These  arteries,  after  the  ligature  of  iho 
vert«hrals  and  canititls  has  been  carried  out,  become  almost  as  large 
as  the  vortobralij,  and  mnintain  an  efficient  circulation.  Thus,  in  dogit, 
death  never  ensues.  On  the  other  hand,  almost  all  nibbits  and  40  per 
cent  of  cats  die,  either  at  once  or  in  a  few  hours  after  the  quadruple 
ligatnre  has  been  simultannously  applied.  Monkeys  likewise  die  in  the 
course  of  a  few  hours.  Most  monkeys  survive  the  simultaneoiiB  ligation 
of  both  carotids.  They  usually  succumb  to  ligation  of  the  two  carotids 
and  one  vertebral.  If  the  ligatures  be  applied  in  monkeys,  not  simul- 
taneously but  successively,  at  inten*aEB  of  a  few  days,  no  untoward 
symptoms  arise.  When  a  record  of  cerebral  venous  pressTiro  is  taken 
aiid  the  four  cerebral  arteries  arc  ligatured  in  the  dog,  the  venous  pressure 
is  aeon  at  first  to  fall  diistinctly,  and  Lheti  gradually  to  recover  itself. 
The  pressure  in  the  circle  of  Willis  (peripheral  end  of  carotid)  falls 
likewisa  It  rises  subsequently  as  the  anastomotte  pathways  became 
open,  and  even  in  some  cases  to  a  higher  level  than  normal.  This  is 
owing  to  the  pressor  effwct  produced  by  bulbar  anjemia. 

The  gympNima  of  acute  cercbi-al  antemia  are  the  same  whether  pro- 
duced by  ligniure  of  the  arteries  or  by  cjiibolitim.  If  the  cerebnnu  be 
rendered  bloodless,  loss  of  consciousness  and  general  motor  paralysis 
reeiilt.  Epileptiform  spasms  may  occur  in  strong  subjects.  The  pupils 
dilat€  and  nystii^nnus  often  occurs.  Kigidity  and  reflex  hyper- excitability 
are  marked  symptoms. 

In  monkeys  if  two  carotids  and  one  vertebral  be  ligatured,  the  pupil 
is  dilated  on  the  side  opposite  to  the  obstructed  vertebral.  When  the 
hind  braiti  is  suddenly  rendered  antcmic,  there  ensue  geneml  spasm  of  a 
tonic  character  associated  with  rigidity,  vaso-motor  spasm  producing  a 
high  blood -pressure,  respiratory  epasm,  and  a  alow  heart  caused  by  spasm 
of  the  vagus  centre.  The  state  of  spasm  is  ftillowed  by  luiralysis,  as  is 
shown  by  the  failure  of  respiration,  fall  of  arterial  pressure,  ami  accelera- 
tion of  the  heart.  In  exhrmiited  or  deeply  aiin-titlietised  ^4ubjects  lipasm 
does  not  appear,  and  the  stage  of  panilysia  is  rapidly  reached.  CJener- 
ally  the  primary  cause  of  death  is  failure  of  respiration.  If  this  bo 
compensated  by  artificial  respiration  the  heart  continues  to  beat,  and 
then  the  vaso-motor  paralysis  which  ensues  may  be  a  secondary  cause  of 
death.  This  can  bo  compensateil  by  ctmipression  of  the  alHlomeri  aitd 
by  placing  the  animal  in  the  vertical  feet-np  position,  In  mro  cases 
vaso-motor  paralysis  may  be  the  primary  cause  of  death. 

CheitW'Stakfs  regpiratirm  arul  Traiifie-Hering  blfiod' pressure  curves  are 
oommonly  obtiiined  in  conditions  of  an»'mui  of  the  spinal  bntb.  The 
injection  of  morphine,  a  solution  of  magnesium  sulphate,  and  the  adminis- 
tration of  chlorofonn  frequently  pi-yducc  these  cuiious  phenonieim  in  dogs, 
especially  after  ligation  uf  the  eerebnd  arteries.     lu  byberiuiting  animalB 


thoy  arc  corisUiiitly  present ;  group  respiration  may  frequently  be  aeen 
in  sleeping  children.  Tbe  pbctmmenu  may  occur  when  the  arterial 
prosHure  i»  Kifjh.  Such  ia  thn  case  in  dogs  poiaonod  with  morphine.  In 
some  cases  Trauhe  eIl^^■e.s  may  he  jwriphoral  iiml  not  central  in  orij^in. 
This  periodicity  of  action  soenu  to  be  a  sign  of  lowered  nulrttiua 
in  the  bulbar  centres. 

Obliteration  of  tha  cerebral  arteries  in  man  pmrdncoa  the  eame  symptoms 
as  in  animals.  If  both  common  carotidii  be  suddenly  compressed  the 
pupils  widen,  rcspirutioa  deepens,  dizziness  and  loss  of  consciousness 
foIlu\v'.  Ej)i]cpCiforni  spHsnis  fre<|ucnt]y  occur.  1  have  produced  clonic 
Bi)aam8  in  myself  by  ci)nii)reBsion  of  one  carotid  artery,  thus  contirming 
the  experience  of  Sehitt'.  Tho  first  eifect  nf  the  eomprefwion  was  a 
tingling  sensation  in  the  eye  on  the  same  side ;  then  followed  a  march  of 
a  iensfition  of  pius  and  nce^llos  down  the  0[)posite  aide  of  tho  liody  : 
this  began  in  the  fingera,  spread  up  the  ann,  then  down  tho  leg.  Finally, 
clonic  spasms  of  tho  flexors  of  the  forearm  occurred,  accompanied  by  a 
feeling  of  vertigo  and  a  lann.  Conscioiisiiosa  of  the  clornia  was  aroused  by 
the  sensation  of  the  hand  striking  the  nrm  of  the  chair.  In  doga,  on  the 
other  hand,  with  tho  four  cerebral  arten'es  tied,  I  find  the  excitability  of 
the  cortex  markedly  increased. 

The  efit-'cts  of  compression  of  one  carotid  Tary  in  different  men ; 
no  doubt  in  relation  to  the  freedom  of  tho  anastomosis  in  the 
circle  of  AVillis,  and  to  the  excitability  of  the  cerobral  cortex.  The 
spasms,  when  produced,  are  in  every  respect  the  sjimo  as  Jacksonian 
epilepsy,  or  the  epileptic  fits  produced  by  tetauisalion  of  the  sensori- 
motor area.  On  occlusion  of  one  carotid  artery  in  tbe  monkey  com- 
pensation by  the  circle  of  Willis  i«  not  immediately  complete.  Horsley 
and  Spencer  found  that,  on  ligaturing  one  carotid,  the  pia  mater  pales  on 
the  side  of  the  ligature,  ami  the  coitex  becomes  far  less  excitable.  The 
first  cffnct  of  such  an.rmia  is  to  raise  tho  excitability  of  tho  cortex 
(Orcbansky).  In  an  hour  the  circulation  is  fully  restored.  From  the 
i-esulta  of  physiological  experiment  wo  can  l>e  assured  that  ligature  of 
both  carotids,  if  done  slowly,  and  at  due  intervals  of  time,  can  be  carried 
out  without  fatal  results.  If  the  artery  wero  eogradtially  occluded  by  a 
screw  clamp  as  to  alfow  timo  for  expansion  of  anafiioniotic  (witbways.  no 
ill  effects,  such  as  hemiplegia,  should  ever  result.  There  is  a  pathological 
Kiae  on  record  of  giwlual  obliteration  of  all  four  cercbml  arteries ; 
efficient  anastomosis  was  established  in  this  case,  and  no  cerebral  symptoms 
were  evoked  during  life. 

Sudden  an«l  siraidtjwieons  ligature  of  both  carotids  must  be  regarded 
as  a  highly  dangerous  operation.  Sudden  occlusion  even  of  ona  carotid 
has  in  some  eases  been  followed  by  hemiplegia. 

In  ccrtiitn  cases,  by  the  siimdtaiiooua  ligation  of  the  four  arteries  in 
the  dog,  or  of  three  arteries  in  the  monkey,  a  condition  of  idiocy  has  been 
estabUshed.  To  produce  this  is  not  easy^.  as  the  cerebral  circulation  miut 
bo  reduced  to  such  a  point  that  tho  animal  hangs  between  life  and  death. 
Most  dugs  recover   fiom    tho   ligation  of   the    two   carotids   and    two 
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vertebrals,  after  but  alight  and  tcmpomr}'  signs  of  pnmTjsiB.  In  fiome 
caaw  on«  Buperior  iiitei-cosul  artery  h;i*  been  tteil  also,  and  yet  the 
animals  have  completely  recovered.  Most  monkeys,  on  tho  other  h«n<l, 
illo  ill  the  course  of  twenty  hours  from  the  iigatioii  of  two  camtids  atui 
une  vertobraL  In  one  case  the  aniuwl  lived  in  a  condition  of  complcta 
idiocy,  paralysis  and  rigidity'.  When  in  another  monkey  one  carotid  and 
one  vertebml  were  tied,  and  the  other  carotid  ligatiued  after  an  interval 
of  three  days,  no  marked  syraplonw  onsucd.  Thub  a  very  few  days  is 
•ufEcient  to  establish  the  exjKinsion  of  anastomotic  }i.ithw;iys. 

A  dog  rendered  idiotic  by  the  method  of  ligation  exactly  resembles 
Goltz's  brainless  dogs.  He  sleeps  and  wanders  round  the  room  alternately  ; 
there  is  a  continual  tendency  to  circU'j  movemcnt^i ;  the  tactile  sij:n»c  is 
greatly  pa^aly8e^^ ;  movement  is  defective ;  his  logs  slij)  outwards  and 
give  way  under  him.  He  stimiblca  blindly  into  every  object,  hut  can 
amell  and  hear.  An  enrageri  cat,  tobacco  smoke,  lightetl  muU'lios,  p;u43 
equally  unnoticed  before  his  face.  Ho  persist-ently  tries  to  get  through 
impossible  objects,  and  Hiiully  fidls  u.sk->f[>  in  front  of  them,  hi.s  IhhIv  and 
limbs  being  pkiceii  in  unnatural  positions.  He  eats  retlexly  when  food  is 
phwed  in  his  mouth.  Tho  optic  discs  present  congested  veins  and  small 
anuemic  arteries.*  In  four  or  ^ve  days'  time  all  these  symptoms  disappear, 
and  the  animal  recovers  completely. 

On  hi-i'tological  examination  of  the  brains  of  these  dogs.  Dr.  Mott  finds 
that  within  twenty-four  hours  of  the  operation,  and  during  the  stage  of 
idiocy,  the  nuclei  of  tho  cortical  cells  become  swollen,  and  the  cylophuiin 
of  the  cell  is  stainetl  dilliiaely  hy  Nictsl's  methylene  blue  method.  The 
Bcichochromc  granules  disappear  from  the  cells,  to  reappear  once  nioro 
when  the  animal  recovers.  In  tho  monkey  the  jiathologieal  changes  hnve 
gone  further,  and  the  symptums  havt  been  more  profound.  One  monkey 
became  completely  rigid,  in  the  extcndcfl  position,  anesthetic  and  para- 
lysed. It  remained  in  the  sjxnit!  condition  for  livp  days  and  was  then  killed. 
The  brain  was  softened.  Microseopienlly,  many  of  the  cortical  colls  were 
found  greatly  swollen  and  dcv(jid  of  sticliochromc  gniimles ;  the  perivascular 
spaces  were  distended  with  exudation,  and  contained  numerous  phagocvtea. 
It  is  noteworthy  that  by  Golgi's  method  tlie  colts  and  their  derulritea 
apfwarcii  unaltered.  It  is  extraordinary  that  this  monkey,  although  dead 
to  all  other  forms  of  stimulation,  when  a  cat  entered  the  room  twice  made 
a  hoarse  gullural  sound  of  alarm  and  attempts  at  flight  movements. 

Cerebral  anamia  of  slow  onsfi. — When  gencml  aniemia  of  tho  brain 
oomc«  on  gradually,  symptoms  of  exalted  oxcitabiliiy  do  not  appear.  In 
man,  headache,  bypericsthesia  tinnitus,  and  vertigo  are  conunon  syiuploins, 
associated  with  mental  dulness  and  drowsiness.  In  some  cases  great 
mental  irritability  and  insomnia  may  a]ipeiir.  Tho  iJ^iliont  lu»cs  tbo 
power  of  decisive  actioti,  may  suffer  from  melanchulia  and  be  tilled  with 
uoreasoning  fears.  l>ininess  of  sight  or  double  vision  atui  dciifnesa  may 
be  complained  of.     Muscular  power  is  weakcuetl,  memoiy  is  deficient. 

In  th»«i)  (■(mJition:4  tho  itilhwr  flDils  lbs  cortex  to  be  hffper-aBeitai)lt>  Tlio  sensory  mid 
not  tli«  motoi  pnUiWAj's  u«  Uisturbvd. 


power  of  application  and  oncrg.v  of  action  aro  lost  Continued  anjpinia 
of  the  brain  may  result  from  hcurt  failure,  fnvm  loss  of  vaso-motwr  tone, 
from  exhnustitig  iliairhri'a,  or  from  duft^i-ta  in  the  quality  of  the  blood. 

HhHtsoever  u-mU  to  mise  tho  gencrai  venous  pressure  ciuses  at  the 
same  tiiDn  cprehml  veuou*  wmgostioii ;  and  this,  by  obstrupting  the  flow  of 
arterial  blood,  lemls  to  uoiumia  of  the  brain.  Likewise  whatsoever  tends 
to  lower  arterial  blood  preaauro  lessonR  the  flow  in  tho  cerebral  arteries. 

In  infanta  rollapsed  from  choleraic  diarrhnf^  the  depreasion  of  the 
fontanolle  shows  that  the  blood -pr ess uro  is  insiitlicient  to  oveirome  the 
resistance  in  the  cerebral  artorics.  In  these  cases  pallor  of  the  face  is 
well  niarke'l.  Somnalence  may  pass  into  coma,  then  the  pupils  dilate, 
and  become  ins{>nsiblc!  to  light ;  and  death  results  from  the  gradual 
paralysis  of  the  bulbar  centres. 

Chronic  anxniia  of  the  brain  may  result  in  permanent  damage.  In 
children  the  ilcvclupment  of  the  brain  may  be  arreHteit,  and  imbecility 
1)C  the  conaefiuerice.  Long-conttnued  genera]  loss  of  vascular  tone  or  de- 
generation of  cert^bml  arteries,  and  consequent  failure  of  etlicient  cerebral 
circulation,  may  be  a  fnutful  saui-ce  of  corebnd  degeneration  and  of  lunacy. 
Valvular  disease  of  the  heart  may  lead  to  the  sjime  end.  Persistent 
mechanical  congestion  of  the  veins,  arising  from  pulmonary  disease  and 
from  cough,  must  reduce  tho  cerebral  circulation.  The  recumbent  posture 
is  tho  obvious  treatment  in  simple  cases  of  cerebral  auiemia.  Sudden 
changes  of  position  shnuld  be  avoided.  In  all  comlitions  nf  exhaustion 
of  the  circulatory  mechanism  absolute  rest  in  bed  is  most  beneficial.  The 
period  of  complete  rest  shoiUd  be  followed  by  gradual  return  to  perioils 
of  gentle  exercise.  Strychnine  is  indicated,  and,  in  conditions  of  restless- 
ness and  insomnia,  morphine.  It  should  bo  remembered  that  morphine 
is  one  of  the  best  vasoconstrictors  and  cardiac  tonics  we  posses-s. 

General  tonic  treatment  should  be  employed,  us  it  must  always  bo 
Iwrne  in  mind  that  the  deficient  circulation  may  bo  more  often  a  symplom. 
than  the  primary  cjinso  of  nervous  exhaustion. 

The  fact  that  the  brain  can  continue  its  functions  with  a  greatly 
reduced  blood-supply  is  shown,  not  only  by  the  experiments  on  the  effect 
of  ligation  of  the  cerebral  arteries,  but  by  the  Uek  uf  any  marked 
ceroliral  symptoms  in  advanced  cases  of  pernicious  ansmia.  It  has  l>een 
deniniislrated  by  determination  of  the  gases  in  cerebral  arterial  and  venous 
blood  that  the  drain  is  not  a  seat  of  active  combustion.  The  combustion 
of  the  muscles,  whether  at  rest  or  in  the  state  of  epileptic  spasm,  is  vastly 
greater  than  that  of  the  brain. 

Cerebral  venous  conisrestlon. — Thft  symptoms  of  passive  congestiDn 
are  most  marked  when  the  cougestirju  is  sudden  in  onset.  Mcchanic-al 
congestion  is  caused  by  the  h^.^d-doH'n  position,  by  anything  which 
impedes  the  flow  of  blood  in  the  jugular  veins,  such  as  tight  clothing  round 
the  neck,  and  by  any  causo  which  iiiiders  the  entry  of  venous  blood  into 
the  thorax  or  heart. 

Experimentally  it  has  been  found  th:it  a  marked  rise  of  cerebral 
renous  pressure  occurs  when  a  Iwind  is  tightened  luiind  the  neck  of  a  dog 
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80  IIS  to  excliule  the  trachea.  Even  flexion  of  the  neck  or  contraction  of 
the  n»'ck  mnsirlejt  will  raise  the  cerebml  venous  preKsiire. 

The  gaiTotter  produces  loss  of  consciousness  in  his  victim  l>y  eutWcnly 
occhiiling  both  the  carotid  arttirics  and  the  jtij^ilar  veina.  Cough  or 
holding  of  the  breath  during  i;rejit  muscular  t.'fforta  are  nieana  by  which 
cert'bnil  congestion  ia  prodnci'd  in  onlinary  life.  Sir  K.  flowers  quotes 
the  C"we  of  a  man  who  exhibited  clonic  sjiosms  at  the  climax  of  long 
coughing  fits.  Congestive  hoaduchc  is  ofu^n  prwliicud  by  coughing. 
Since  the  cerebral  capillar)'  pressure  is  much  increaaed  by  any  gi'eat  rise 
of  intra-thoracic  pressure,  we  might  expect  to  find  tniHary  aneurysms  in 
men  who  have  followed  lalwrions  tradeii.  U:ir<l  toil,  however,  does  not 
appear  to  be  a  sufficient  cause  in  itself  ;  the  vull  of  the  vessel  must  be  pre- 
diiijH)sed,  by  some  toxic  agiincy,  to  dugcnorate. 

It  is  easy  to  understand  why  cerebral  hipmorrhage  should  most 
frequently  occur  when  the  voins  are  congested  by  stmining  at  stool, 
muscular  effort,  violent  cough,  stooping  to  button  boots,  or  during  copula- 
lioQ ;  or  again  during  aleop  when  ihc  body  is  in  the  horizontal  posture. 
The  fact  must  never  ba  lost  ttigJit  of  that  cerebral  capillai-y  pressure 
raric»  absolutely  with  general  venous,  but  only  propoilionutely  with 
arterial  pressure. 

Persistent  mechanical  congestion  of  the  brain  causes  somnolence, 
mental  inactinty,  vertigo,  anri  other  Rymptoms  which  are  chamcteriatic  of 
cerebral  anaemia.  Anieroia  of  the  brain  pi-oduces  the  same  cfleel,  whether 
the  flow  of  arterial  blood  be  reduced  by  a  fall  of  arterial  pressure  or 
by  a  rise  of  venous  pressure.  In  both  cases  the  bniin  is  congested  with 
venous  at  the  expense  of  arterial  blood. 

Cerebral  venous  congestion  is  produced  during  epileptic  convulsions 
In  the  status  epilepticus  this  congestion  must  be  greatly  prolonged,  and 
perhaps  IcacU  to  those  signR  of  meningitis  which  are  sometimes  found 
after  death.  It  is  important  to  remember  tluit,  owing  to  the  impefled 
circulation  and  back  pix'ssure,  the  heart  betomes  engorged  in  diastole 
during  the  fits.  The  lungs  become  congej^ted  for  the  same  rt^iisoti. 
Diastolic  engorgement  leads  to  a  deficient  coronary  circulation,  for  the 
Itlood  circulatos  in  the  coronary  arteries  in  inverse  ratio  to  the  pressure 
within  the  cunties  of  the  hcEu-t ;  hence,  perhaps,  the  fatty  dogcnei-atioa 
of  the  heart  whicli,  according  to  Molt,  ia  generally  found  in  these  cusea. 

Ahhough  sudden  ana?mia  of  the  brain  excites  epileptic  spasms,  yet  we 
have  no  right  to  ascribe  the  causation  of  idiopathic  epilepsy  to  cerebral 
anajruia.  Sphygmometer  readings  show  that  there  is  nothing  abnoniml  in 
the  arterial  pressuj*e  of  epileptics.  The  tits  cunrmt  well  be  occaMiuiicd  by 
vaao-motor  gjvism  of  cerebral  ve^'^eLs,  fur  ullhough  these  vesiiels  possess 
nerves,  they  cannot  be  made  to  contract  by  any  experimental  moans.  \Vo 
must  fall  back,  on  the  hypothei^is  uf  explosive  discharge  of  un.stahle  nerve 
elements,  and  suppose  that  in  the  epilej)tic  the  insulation  between  the 
dendrites  of  the  association  nerve-cells  is  weakrned.  liamon  y  Cajnl 
.  ascribes  to  the  gtia  colls  the  function  of  an  iJisnlating  luateri.d.  He  sup- 
I        poses  the  processes  of  these  cells,  when  expanded,  may  act  as  an  iusnlating 
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matorial.  Given  the  explosivo  condition  of  the  cells,  it  ia  quit«  cmi- 
ccivablu  that  tha  Ata  may  be  Bonietimcs  discliargtMl  by  chunges  in  the 
circulation. 

In  those  young  children  in  whom  convuUions  aro  excited  by  puroxysms 
of  coughing,  or  cxhuu&tivi;  diurrhtx;)!,  venous  coiigtisliun  and  unsemia  of  tho 
brain  aru  probably  the  immediate  cause  of  the  nerve  stomi. 

To  sum  up  then  : — 

1.  Thf.  st/iiijitmie  of  acute  cerfbrai  ancmiia  may  be  produced  in  vtan  by.' — 
(i.)  Embolism  of  cerebral  arteries,  (ii.)  Meningeal  or  ccrubral  humoirfaage; 
in  the««o  cases  the  an»raia  of  the  brain  may  be  local  or  general,  (iii.) 
Failure  of  the  heart's  action,  (iv.)  Obstniction  of  the  rospiration  ;  the 
Rymptoms  of  asphyxia  being  those  of  acute  ceix^bral  aniemia.  (v.)  The 
iutixwiuction  into  the  system  of  some  substance  by  which  the  blood  is 
rendeieil  unt:h:i*a  for  tissue  respiration,  (vi.)  Great  \<isi>  of  blood,  (vii.) 
Determination  of  blood  to  the  alKlomen  by  sudden  vaso-motor  paralysis. 
(viii.)  Acute  cerebral  venous  congestion,  (ix.)  Compression  of  the  cerebral 
arteries. 

As  there  is  no  e%'idcnco  of  the  action  of  cerebral  vaso-motor  nerveB, 
cerebral  ana?mia  cannot  be  ascribed  to  spasm  of  the  cerebral  arteries. 

2.  The  uftud  si/mp(nrm  of  ncxite  cerehal  cmtmia  are  in  Heijucnce : — 
(rt)  Loss  of  consciousness ;  (h)  epileptic  spasm  ;  (e)  dilated  pupils  and 
nystagmus;  (rf)  respiratory  spasm;  (f)  slow  heart;  (/)  rise  of  arterial 
pressure ;  (tj)  fall  of  ai-terial  pressure,  acceleration  of  the  hearty  cessation 
of  rospiniticn.  Tho  cortical  and  bulliar  centres  aro  first  excited  and 
then  paralysed.  The  fatal  sympttima  arise  when  the  bulbar  circulation 
ceases. 

3.  If  an  animal  be  in  a  state  of  collapse  or  deep  aniesthestfi,  or  if  the 
aniemia  be  slow  in  onset,  tho  excitatory  symptoms  fail  to  appear. 

4.  In  death  from  acute  cerebral  anaemia  respimtory  paralysis  usually 
precedes  vaso-motor  pamlysia. 

5.  Cheyne-Stokes  respiration  and  Traube-Horing  curves  are  common 
in  states  of  partial  atia'niiu  of  the  bulbar  centres. 

6.  IJgaiiou  of  both  carotids  and  both  vertebials  does  not  entirely 
cut  oS"  tho  brain  from  Uood.  The  anastomoses  with  the  anterior 
spinal  artery  still  remain  open. 

7.  A  condition  of  idiocy,  accompanied  by  motor  paralysis  and  ana}8- 
thcsia,  can  be  induced  by  ligation  uf  the  cerebml  arteries.  In  this  con- 
dition the  ct>rtiral  cells  lose  llieir  stichochrume  gi7tnides,  and  slain  with 
methylene  blue  difl'uaely.  The  nuclei  hccnnie  swollen.  If  the  eerebml 
circulation,  by  thi>  opening  of  anastomniic  pathways,  bt^conio  once  more 
efficient,  tho  condition  of  idiocy  passes  off  as  the  cells  regain  their  uormal 
standard. 

8.  The  cerebral  arteries  can  be  tied  with  safety  if  sufficient  time  be 
allowed  to  elapse  between  the  successive  applications  of  the  ligatinx's.  In 
ligaturing  the  carotid  arteries  in  man  the  vessels  should  be  obtiterated 
slowly  by  means  of  a  screw  ckmp,  so  as  to  allow  time  for  the  anastomotic 
pathways  to  be  opened  up. 


9.  Chronic  ceTchral  anremia  may  be  oniised  by  (ci)  loss  of  vasomotor 
tone  aud  &  foeblo  heart ;  ('0  venoiis  tim^estion  titisirig  from  valvular 
disease  of  the  heart ;  (i)  impeded  pulmonary  circulation ;  (d)  prt'sstire 
on  the  cercbml  veins. 

10.  A  slight  degree  of  ana'mi«  augn:ent«  the  excitability  of  the 
corlox.  Severe  anemia  reduces  the  cortit-al  excitability,  while  it  ver)- 
greatly  increases  thai  of  the  bullwr  centres.  Total  aiiumia  of  the 
cerehmm  pro<luces  almost  instantaneous  loss  of  consciouBness,  and 
abolition  of  cortit-al  excitability. 

The  experlmenlal  effects  of  compression  of  the  brain,  or 
expression  of  the  cerebral  blood.  —  Bin-rliaave  telU  of  a  man  at 
Paris  who,  at  times,  would  beg  money  in  a  piece  of  his  ovn  skull,  his  brain 
being  covered  only  ivith  dura  mater.  "  Upon  gently  pressing  thn  dura 
mator  he  suddenly  perceived,  as  it  were,  a  thousand  spiirks  before  his 
eyes,  and  upon  pressing  a  little  more  forcibly  lus  eyes  last  all  theia- 
sight ;  by  jnxttsing  the  hand  still  stronger  on  the  dura  mater  he  fell 
down  in  a  deep  sleep,  which  was  attended  with  all  the  symptoms  of  a 
slight  apoplexy  merely  by  this  preesuro  with  tlio  hand,  which  was  no 
sooner  removed  but  he  as  gradually  recovered  fmm  the  symptoms  as 
they  were  brought  on,  the  apoplectic  symptoms  first  vanishing,  then  the 
letharg}',  and  lastly  the  bhndness ;  all  his  senses  recovering  their  former 
[wrfeclion." 

La  Peyronie  has  left  records  of  an  equally  interesting  patient.  By 
injecting  the  sac  of  an  alwcess  over  the  region  of  the  corpus  callnsum  the 
man  could  bo  thrown  into  stupor  or  awakened,  at  will. 

By  pressing  on  the  sae  of  a  meningocele  children  can  be  put  to  sleep 
and  the  respiration  slowed.  Every  experimenter  oh  tbe  subject  of  com- 
pression of  the  brain  has  produced  in  aniiuals  tlin  fjime  Reries  of  syin|>- 
toms: — (i.)  Pain,  prolwbly  <]ue  to  the  tension  of  t!ie  dura  mater,  (il.) 
Clonic  spasms  antl  cii-cus  raoveraents  when  a  high  pressure  is  suddenfy 
applied,  (iii.)  Constriction  of  tbe  pupils,  followed  by  dilatation :  the 
compressed  side  is  affected  first ;  nystagmus  may  occur,  (iv.)  Stupor 
and  coma,  (v.)  Slow  heart  mid  slow  deep  snoring  respirarion,  fuHoM-ed, 
in  the  later  8ta,i:e,  by  respiratory  gasps  und  acceleration  of  the  heart. 
(ti.)  yomitlng,  emptying  of  the  bladder  and  rectum. 

Compression  can  be  experimentally  piodueed  by  : — (a)  The  injeetion  of 
a  simple  fluid,  such  as  scnim  or  saline,  into  tho  suMund  sjiace  throiigli  a 
tube  which  has  been  screwed  into  the  skull.  (l>)  By  the  production  of 
hBeniorrhage  in  the  cranium  :  tho  carotid  artery  can  be  coiniected  with 
a  Iu1n>  which  h:i.s  been  screwed  into  the  skull,  and  the  blood  can  thtMi  be 
permitted  to  How  at  arterial  pressure  inl/i  Ihe  cranial  cavity,  (r)  By  llie 
local  introduction  of  a  foreign  boily  of  given  Hniiteii  volume  :  to  effect 
this,  an  indiandvlier  bag  cin  be  inserted  into  the  subtlural  .tpace,  and  by 
means  of  a  graduated  syringe  this  bag  can  be  distended  to  a  definite 
volume. 

An  important  distinctiors  must  be  drawn  between  compression  by  a 
foreign  body  of  limited  volume  and  compression  by  the  continuous  injet:- 
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tion  of  fluid  fit  a  constant  pressure.  In  the  latter  case,  if  the  fliiid  spread 
with  ease  to  all  parts  of  the  crniii:L\  cjivity,  the  pressure  throughout  this 
cavity  will  ri&c  to  that  of  the  injection,  and  all  the  veins  and  cajdllaries 
but-omu  coiuprL-ssud  ;  finully,  when  the  injection  pressure  is  made  ctjual 
to  the  artcriJil  pressure  they  will  he  ubliterated.  Thus,  when  the  pressure 
of  the  injection  fluid  i8  raised  gradually,  fatal  gvniptoius  do  not  originate 
until  the  injection,  and  consequently  the  intracranial  pressure,  reach 
almost  to  the  hciglit  of  the  artctiul  pressure.  If,  on  ihe  other  hand,  the 
injection  ilnid  shotitd  not  spread  easily  Lo  all  parts  uf  the  eraiiiu- vertebral 
0-a\-ity  the  diatrihutinn  of  pressure  will  he  various.  Fluid  can  leak  away 
from  the  cranial  ciivity  with  great  ease.  If  there  bo  considerable  resist- 
ances to  the  spread  of  the  injected  lluid,  and  this  fluid  leak  from  the 
cranial  cavity,  it  is  clear  that  the  prcssiu-c  will  lie  greater  itt  llic  seat  of 
injection  than  at  more  distant  parts.  If  the  fluid  do  not  sprcjid  at  all, 
but  fonn  a  local  eoHecn'on  at  the  seat  of  injeciionj  tha  condition  then 
becomes  one  of  load  compression  ;  that  is  to  say,  the  blood  will  be 
diiveti  from  the  ftai-t  of  the  brain  which  is  compressed  until  the  local, 
cerebral,  vascular  pressure  rises  to  that  of  the  injected  fluid. 

When  compression  is  appliod  locally  the  bmirj  does  not  transonit 
pressure  equally  in  all  directions.  This  conclusion  has  been  reached  by 
measurements  of  intracranial  pressure  in  the  cerebral,  cerebelhir,  and 
\-ertehral  chambers  respectively.  The  brain  can  l>y  no  means  Iio  regarded 
as  a  hag  of  fluid  eneloiscd  in  a  rigid  box ;  it  is  rather  a  \iscouB.  inert  mass 
of  the  conaisteucy  nob  of  a  bjig  of  water  but  of  a  luuip  of  putty.  The 
brain  subfliaiire  itaeU  ia  indiMjd  incfmipressible,  but  the  blood-vessels  form 
an  exprossi))le  .sponn;e-work,  lying  chiefly  on  the  outside  of  the  brain  mass. 
Each  cerebral  hemiftphcrc  lie*  in  a  separate  chamber,  partially  protected 
from  any  increase  of  pressure  in  the  opposite  benkisphcre  by  the  strong 
falciform  ligament.  The  cerebellum  and  spinal  bulb  lie  in  a  cliamber 
protected  frurn  cerebral  pressure  by  the  tentorium  cerebelli ;  the  narrow 
isthmus  tentorii  cerebelli  is  uccuratt'ly  filled  by  the  pedtmcles  of  the  great 
brain.  The  cerebellar  chamber  is  connected  with  tlic  vertebral  canal  by 
the  narrow  foramen  magnum.  The  orificQ  of  this  foramen  ia  blocked  hj 
the  cerohellum  and  the  spinal  bulb.  When  fiuid  ia  rapidly  injected  under 
high  preasm-e  into  the  suhdural  s\mco  in  tiie  parietjd  region,  the  great 
brain  is  driven  down  and  blocks  the  isthmus  tcntorii  cerebelli.  At  the 
same  time  the  cerebelluni  and  bidb  descend  and  completely  block  the 
foramen  magniim. 

When  fluid  is  injected  at  low  pre.isures  the  result  is  different-,  for  the 
fluid,  following  the  course  of  the  cerebral  vessels,  can  escape  into  the 
vert4ibral  canal  at  each  ccrebnil  pulsation.  It  is  necessary  to  bear  ia 
mind  that,  in  all  cases  of  simple  injections,  the  fluid  rapidly  escapes 
from  the  cranio- vertebral  cavity  by  way  of  the  veins.  Thus,  to  maintain 
pressure  within  the  cavity,  the  inicction  must  be  continuous,  llie 
cause  of  the  major  sympt^tms  of  apoplexy  is  the  arrest  of  blood-flow 
in  the  bulbar  centres.  To  produce  the  ann.*mift  of  these  centres  any 
pressui-c,  ubovo  the  capillary  pressure,  applied  locally  to  the  centrcA  ia 


aufficicnU  The  resistance  iti  llie  bullmr  caplllttriea  nwd  only  bo  increased 
until  that  point  i«  reached  when  the  UIckmI  will  (low  through  other  pith- 
xvnyn  in  the  remaining  [liirts  of  the  hniin  ofloririfj  Iam  re^iKtance.  Now 
the  bulb  18  so  situated  that  the  pressure  of  Huid  injected  into  the 
meningeiLl  space  cannot  ho  lociilly  applied  to  the  bulbar  centres.  For 
example,  if  fluid  bo  injcct^jd  through  the  occipito-atlantcLl  membrane,  it 
will  not  only  spread  to  all  parts  of  the  vertebral  canal,  but  cause  the  Itase 
of  the  brain  to  floiit  up.  Thus  the  pressure  in  the  cranio- vertebral  cavity 
rius  everywhere  to  much  the  same  point,  and  the  irtjoctionprcsxuj-c  must 
1)6  raised  almost  to  tbu  arterial  prCASUro  before  the  major  Hympttjnis  of 
apoplexy  ariRe.  [.oral  compression  can,  however,  be  applied  directly  to 
the  bulbar  centres  by  the  introduction  of  a  foreign  borly  into  the  fourth 
ventricle ;  it  can  bo  applied  indirectly  thi-ouj^h  the  descent  of  the  brain 
mus  when  a  local  pressure  of  sufhcient  height  ia  applied  to  the  cerebrum 
or  oerelwUum.  By  translation  of  the  bijiln  mxss  the  bulb  can  be 
pressed  against  the  bony  margin  of  tho  foramen  magnum,  and  thn  capil- 
laries of  the  bulbar  centres  obliterated. 

In  the  case  of  a  h:«morrhage  into  the  cranial  canity  blood  can  form  a 
local  collection  in  the  brain  Fiibstancc,  in  the  ventricles  of  the  brain, 
between  the  dura  and  the  bony  wall  of  the  skull,  or  in  tho  subdural 
space.  In  some  cases,  on  thu  other  laud,  the  blood  can  aprtiLd  hke  an 
injection  fluid  to  all  |KLrts  of  the  cranio-vercribral  aivity.  In  this  last 
case  the  amount  of  ha^mon-hage,  and  consequent  expression  of  blood  from 
the  bniiu,  can  reach  very  large  limits  before  tho  bulbar  centres  ore 
rendered  completely  anxmic.  As  blotKi  clots  within  tho  cranium,  and 
forms  X  foreign  boiiy,  it  cannot  leak  away  through  the  veins  in  the  same 
way  as  simple  injection  fluid,  such  as  normal  saline  or  semm.  If  the 
hajniurrhngc  and  consequent  clot  be  large,  no  remission  of  tho  synipt^jnis 
occurs  after  the  cessutjon  of  the  lueniurrbiigc  ;  but  the  remission  can 
be  attained  immediately  by  freely  opening  the  skull  and  clearing  out  the 
clot.  It  is  ver\'  important  to  note  that  tho  mere  opening  of  a  small 
trephine  hole  ia  not  sufKcicnt  to  relievo  compression ;  the  i-lot  still 
remains  within,  and  the  biuin  matter  presscti  up  against  tbu  trephine  hole, 
and  closer  it  up  as  a  valve.  To  remove  thn  compression  entirely  tho  clot 
must  either  be  cleared  out,  or  the  hole  mude  large  enough  to  allow  a 
compensatory  expansion  of  the  volume  of  the  brain. 

It  cannot  bo  too  foi-cibly  urged  that  it  ia  not  tho  rise  of  intnicranial 
pressure  but  the  cerebral  aiifemia  which  prmluces  the  symptoms  of 
apoplexy.  The  blood-clot  as  a  foreign  body  occupies  a  certain  vohmie  of 
the  cranial  cavity,  and  the  cerebral  blood  volume  is  decrea.'ied  to  a  corre- 
sponding amount  In  tiio  case  of  the  in.sertion  of  a  fnrcigti  bot^y  ilio 
presstire  is  raised  to  arterial  pi-essure  in  that  j>art  of  the  brain  where  tho 
captllarics  and  veins  are  entirely  obliterated  ;  in  tho  neighbouring  part 
of  the  brain,  where  the  vessels  are  compressed  but  not  obliterated,  the 
pressure  will  be  less;  and  in  the  most  distant  parts,  which  He  in  some 
other  clwmber  of  the  cranio- vertebral  cavity,  the  proj^sure  may  remain 
DormaL     Since  the  major  symptoms  of  apoplexy  will  not  arise  until  the 
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bulbar  capillaries  iiro  oI.>UteraU-il,  it  folloivg  that  fatal  results  will  ensue 
from  a  small  hamjuirlmgo  into  the  cerel>L*lliir  cbRtitbcr  which  in  the  cerebnil 
ctjimlwr  would  prwluce  but  slight  HyraptoinH.  A  very  small  local 
hipmnrriiagfl  in  the  noighl>ourh<KMl  of  tho  bulbar  centre,'?  will  suffice  lo 
obltTenite  tho  bulbar  c.ipillaries  and  produL-o  death.  To  produce  deaih 
by  bulbar  aiiivmia,  in  the  dog,  a  foreign  body  must  be  introrlticcd 
within  the  ctsrubral  chamber  ^  4  to  6  c.c.  in  rolurae  ;  in  the  cerebellar 
{.•hiimlwr  =  I  to  2  cc,  and  in  the  fourth  ventricle  =  0-J>  to  1  c.c. 

Since  at  any  prcssiirfi  above  corphml  vc'iRtus  prpasure  the  cerebro- 
spinal fluid  rapidly  IcJik*  away  from  thi!  cranial  cavity,  this  fluid  Kin  be 
entirely  nciglcrteil  in  dealing  with  the  patb<ilo},'y  of  comprci*«inn.  It  is 
abftolutcly  erroneous  to  teach  that  increased  cerebral  pressure  is  transmitted 
to  all  ]mrt8  of  the  cranio  vertebral  cjivity  by  the  cerebrospinal  fluid.  It 
is  equally  erroneous  to  teach  that  a  foreign  body  within  tho  enudiun 
exerts  preiwure.  Intraei-anial  pressure  is  always  circulatory  in  origin  ; 
the  Ciipillanes  and  veins  are  compressed,  and  thepassafre  of  blood  I>Iockefl 
by  tho  pro^'Hce  of  tho  foreign  body.  The  prei^snre  in  the  compressed 
area  is  ruii^ed  to  arterial  pressure  9<j  soon  as  the  blo'.Kl  can  no  lunger  tind 
an  exit  through  the  arterioles.  When  a  local  area  of  capillaries  is  thus 
blocked  by  a  foreign  body  the  blood  takes  the  pathway  of  least  r«'«iatjince 
thrnngh  the  other  vascular  areJis  of  the  brain.  In  and  aroiind  the  com- 
prcssoil  area,  if  it  be  extensive,  ihero  lie  a  large  nuuil«r  of  arterioles 
in  which  tho  mean  arterial  pressure  is  attuitiedj  for  the  outlet  from  these 
vessels  is  blocked.  The  art^ri.i]  pressure  ti'Husniiited  from  this  area 
through  tho  brain  substance  will  tend  to  produce  compression  of  other 
capillary  and  venous  arejM.  At  the  same  time,  exudation  of  fluid  at 
arterial  pressure  may  take  place  from  the  blocked  vessels  and  produce 
wtlcnia  of  the  brain,  which  in  its  tiini  will  tniirl  to  eomprp.'W  neigh- 
bauring  capillary  areas.  It  follows  from  this  that  the  higher  the  arterial 
pressure  the  mtjjo  the  priitiary  area  of  cunipressioti  may  tend  lo  spix"ad. 
If  this  conclusion  be  sound,  it  is  obvious  that,  in  cases  of  cerebral 
hmmorrhago,  tho  arterial  pressure  shoidd  be  kept  at  a  low  stanflard, 
until  tho  blocked  vessels  nre  filled  vnth  blood-clot  and  phagocytosis  has 
begun  to  remove  these  clots. 

When  a  blood-clot  is  removed  by  tho  surgeon  inflammatory  ledema 
of  the  brain  may  arise  secondarily.  The  incrtiasa  of  vascular  tonsitm  in 
the  inflamed  area  of  dilated  arterioles  will  tend  to  compress  neighbouring 
cerebral  areas  in  which  the  capilkrj'  tension  is  less.  This  inflammatory 
cniema  is  the  origin  of  hernia  cerebri :  the  hernia  is  nature's  method  of 
relieving  the  cerebral  compression,  and  indicates  the  line  which  surgical 
treatment  sbouhl  follow. 

The  gr«jwth  of  a  tumour  within  the  cranium  may  produce  compression 
of  the  cerebral  capillaries.  Owing  t<»  their  greater  width  the  pressun*  in 
the  capillaries  of  a  glioma  is  higher  than  cerebral  capillary  pressure.  Tho 
cranial  contonta  cannot  be  inoreat>c<l,  and  if  the  (juantilative  ratio  of  coll 
tissue  tu  bhxMl-vcsocl  be  altered  it  muat  be  at  the  e.\])etise  of  the  blood 
volume.     Room  for  tho  new  gi*owth  can  be  found  oidy  by  compensatory 


expression  of  blooci,  or  hy  atrophy.  If  the  tumour  grow  Blowly,  bmin 
atrophy  may  t^ike  place  as  fu^t  us  ucu'  growth  increases  ;  thus  introcnuiial 
tension  may  not  be  niisud.  Tunidur  can  produce  aciilu  attacks  of  com- 
pression by  exciting  inHammation  with  hiwnorrhages,  cpdema  of  the  brain 
Bubstancp,  thrombosis  of  the  blood- vftfisols,  and  rhickeninj;  of  the  menitigcR. 
As  inflrtmmatoiy  product*  collect  in  liie  cnmiid  cavity  tlie  blood  vobime 
ii  proportionally  diminished.  Whenever  an  indomet]  area  bcconicit  hyper* 
lemic  a  corru»[>uniling  area  muHt  become  anfemic.  Thus  coni]>rcssiun  of 
cerebral  areas  may  be  jinxJucfd  hy  roeningitia  and  cerebral  abaeesg. 

In  tbu  choroid  plex'i!?es  the  resisUince  to  blaodilow  is  probably  less, 
■and  the  cajHllary  pressure  higher  than  elsewhere  in  the  brain.  It  is 
highly  proUiblo  that  much  of  the  cei-ebronpinw,]  Hind  in  secreted  from 
thoAC  VLisciilar  fringes  and,  passing  into  the  general  meningeal  space,  i& 
absorbed  by  the  vcitia.  Shotdd  the  Sylviim  aqueduct  or  the  furumcn  of 
Majendie  be  blocked,  ventricular  liydroeephalua  may  rcanlt,  owing  to  the 
fact  that  the  secretion  t:ikos  place  fantcr  than  a)»;orption,  and  it  at  a 
higher  pressure  than  that  of  the  cerebral  veins.  If  the  veins  of  Galon 
are  blocked  the  pressure  in  the  choroidal  fringe«  will  ri«o  almost  to  that 
of  the  arteries  owing  U»  the  deficiency  of  anastomosis  with  these  veins. 
In  such  case  secretion  becomes  faster  than  absorption,  and  hydro- 
cephalus re«nlts.  A  local  collection  of  fluid  in  the  ventricles,  at  a 
pressure  higher  than  cerebral  capillary  pressure,  must  inevitably  l«»d  to 
cerebral  aniemiu  mid  atrophy.  Symptoms  of  compression  nipidly  appear 
in  the  adult;  in  the  child,  atniphv  of  brain  substance  and  expnnsiori  of 
the  cranial  cavity.  A  large  number  of  cases  of  hydrocephalus  have  now 
Weu  recorded  which  show  that  the  eauBC  of  the  mischief  is  the  blocking 
of  the  aqueduct  or  the  veins  of  dalon  by  inflammatory  exudations  or 
tumours.  Ventricular  hyilrocephalus  ahould  bo  relieved  by  draining  the 
cavity  into  the  general  m^-ningeal  Kjiace.  Dr.  A.  Sutherland  and  Mr. 
Wattion  Cbeyne  have  recently  demonstrated  the  truth  of  this  conclusion: 
in  a  case  uf  acute  bydroccjthalus  Mr.  Chcync  inserted  a  catgut  r]]*ain 
leading  from  the  lateral  ventricle  to  the  eubdural  space,  and  closed  the 
cranial  opening;  under  this  treatment  the  head  rapidly  diminished  iii 
size  and  the  symptoms  disappeared. 

From  the  final  st-dion.  </  this  artifU  ih  foVmrivg  cmcltiMims  vmy  he  drawn  : 
— (i.)  The  brain  does  not  transmit  pressiu-e  equally  in  all  directions,  (ii.) 
In  regard  to  comprewiion  hy  foreign  bodies  thorn  is  a  large  amount  of 
pressure  diacontinniiy  between  the  cerebral  and  cerebellar  chambers. 
There  is  complete  pressure  iliscoutinuity  between  the  cranial  and  vertebral 
cavities,  (iii.)  The  cerebrospinal  fluid  cannot  transmit  a  local  rise  of 
pressure  to  other  parts  of  ihc  brain,  (iv.)  Any  pathological  increase  of 
cerebral  presaiur  is  circulat<iry  in  origin  :  a  foreign  boily  oliUteratcs  veins 
and  capillaries,  and  thus  at  the  seat  of  obliteration  the  cerebral  presssnre 
is  raised  from  capillary  to  arterial  pressure,  (v.)  It  is  not  mechanical 
pre«suro  but  the  cessation  of  blood-flow  which  produces  the  symptoms  of 
compression,  (vi.)  Tlie  major  symptoms  of  compression  arc  produced  by 
anfemia  of  the  spinal  bulb,  and  are  exactly  comparable  to  the  symptoms 
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of  acute  cerebral  anemia  otherwise  produced,  (ni.)  A  far  smaller  foreign 
body  kiUa  in  the  bult>ar  region,  Hnd  in  the  cereliellar  chamber,  than  in  the 
cerebral  chamber,  (viii.)  A  trephine  hole  docs  not  necessarily  relieve 
compression.  The  foreign  body  must  bo  ri'raovod,  or  the  oi)etiing  }ic  large 
enough  to  nllotv  nit  c<{uivalcnt  cxpiinsioii  uf  the  eniniul  conlunts.  (ix.)  A 
secondary  increase  of  compression  can  be  brought  about  by  congestive  or 
inflammatory  oedema,  and  this  condition  is  enhanced  by  high  arterial 
pressure. 

Lkonard  Hilu 
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THE  REGIONAL   DIAGNOSIS  OF  CEREBRAL  DISEASE  ^ 

Introductory. — The  regional  diagnosis  of  cerebral  diseaao  is,  in  some 
inatauces,  comparativoty  easy  5  in  others  exceedingly  ditticult,  or  not 
infrequently  altogether  impossible.  The  case  is  simplest  when  a  Btatioiiarf 
lesion,  Buch  ba  softening,  invades  ueiitrcs,  tracts,  or  structures,  tlie  function 
of  which  has  been  dctermiued  with  some  accumcy,  whether  by  aiiatnnncal, 
phyaiological,  or  clinical  research,  singly  or  conjointly.  The  case  is  most 
difficult  when  the  lesion  is  of  such  a  character  as  to  exercise  a  widespread 
duturbanee  in  the  whole  intracranial  structures  ;  or  when  it  is  seated  in 
A  re^on  tho  exact  function  of  which  has  not  been  accurately  determined 
by  any  method  of  inveatigation  ;  or  again  when  it  may  be  eompenuitcd 
by  the  corresponding  region  on  the  oppoeite  side,  or  by  other  parts  iii  the 
same  hemisphere. 

The  data  which  enable  us,  so  far  as  it  is  at  present  possible,  to  arrive 
at  a  correct  regional  diagnosis  are  seldom  anawraic.ii,  physiological,  or 
clinical  alone^  but  rather  a  combination  of  all  three ;  and  in  the  following 
pages,  therefore,  reference  will  be  made  to  whatsoever  method  of  investiga- 
tion seems  best  calculated  to  throw  light  on  the  questiuns  under 
ccosideration. 

Beyond  the  fact,  familiar  since  the  time  of  Arettens,  that  in  hemi- 
plegia the  lesion  is  in  the  opposite  hemisphere,  compuratively  little  hnd 
been  positively  established  by  clinical  investigation  .-ilone  until  recent 
yenrs.  Under  conditions  apparently  similar  there  was  so  much  diversity  in 
symptomatology,  that  clinical  research  had  not  succeeded  in  establishing 
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mucb  beyond  a  few  einpincul  guiieralisatioiu — such  us  tlut  lesion  of 
Broca's  region  is  tho  cause  of  certain  forma  of  aphasiii ;  and  that  irriutton 
of  the  Uolandic  nrea  is  tho  cauae  of  unilftU'm]  convnli^ions,  appropriatflly 
namwl  "  Jacksonijin  epil«[)sy  " — ^generalisations  extremely  VJtluablo  in  a 
diagnostic  poicit  of  rie»',  but  miiutclligiMc  iiccordliig  to  previous  con- 
ccptiun^  of  tho  coiu<4lilutiu[i  uf  the  or'gn.11  <if  mind. 

Tho  chaotic  darkness  of  clinicu]  roedirino  was  first  iniimine<l,  and  a 
ncflT  era  inaugiiratod,  by  the  oxpcrimcntiil  methotls  first  Iwgun  by  Fritsch 
and  llitzig,  and  since  assiduously  pursued  by  many  investigators.  These 
olwwrvers,  aj>jin  fmm  what  they  havo  positively  established,  and 
irrespective  of  those  individual  ditlbrenccs  and  discrepancies  which  not 
unnaturally  artso  in  the  invesligiition  of  vital  pi-ubleins  of  great  com- 
plexity, have  so  stimulated  tharoiighness  in  clinii-al  investigation  and 
accuracy  in  pathnSogical  records,  microscopical  and  macroacopical,  that 
they  have  revohnionised  cerebral  physiology  and  pathology.  It  is,  there- 
fore, only  in  the  observations  of  the  last  twenty  odd  yeai-s  that  tho 
materials  ure  lo  be  fuutid  on  which  wo  may  base  reasoitaljle  conchisioas  or 
speculations  as  to  the  pi-obable  nature  and  extent  4)f  intnicranial  lesions 
or  diatnrlianccs  of  function.  The  observations  of  previous  giinenitions 
derive  a  dignity  and  importance  more  as  examples  of  practical  rules  or 
of  laws  otherwise  arrived  at,  than  as  contributions  to  cst:»blisb  these 
laws.  It  is  unnecessary  here  to  describe  the  methwls  which  have 
proved  so  fertile  in  the  h:ui<is  of  Fritsch  and  Hitzig  and  their 
folloflrers,  as  those  are  now  matters  of  general  knowledge.  Suffice  it  to 
buy  that  they  coinbiiio  both  the  excitation  and  de^Cniclion  methods; 
tliat  is,  excitation  by  electrical  stimulation,  and  destruction  by  methods 
c&lculated,  as  far  as  possible,  to  obviato  primary  or  secondary  implication 
of  other  structures,  near  or  remote.  Excitation  and  abolition,  or 
iinpuiriiient,  of  fuciction  practicatly  embrace  all  the  phenomena  which 
can  be  imluced  by  cerebral  lesions  :  all  lesions  may  therefore  be  t:la.=sified 
into  two  gr&it  groups,  irniaUvf  and  tUslntduY.  These  two  cliiKSas  of  lesions, 
however,  are  not  sciwrable  by  hard  and  fjist  linos;  for  a  lesion  which  is 
irritative  irt  the  first  instance  may  in  time  prove  destructive,  and  causo 
annihilation  of  tho  function  which  formerly  it  excited ;  and,  similiu-Iy, 
lesions,  essentially  destructive  from  the  first,  may  be  the  centre  of  a  zone  of 
irritation,  so  that  irrit-'itivo  phenomena,  of  greater  or  less  range,  are  aujier- 
addeJ  t:>  the  paralytic  symptoms.  An  effect  inlcnnediate  Iwitween  that  of 
irritation  and  destruction  must  also  bo  taken  into  aceoimt.  namely,  tho  per- 
turbation, inhil>ition,  or  tcmporar}*  cessation  of  the  functions  of  jwrts 
more  or  less  vcmotc  from  the  scat  of  actual  lesion.  This  is  n  dynamical 
influence  most  frc(]uently  seen  in  connection  with  sudden  lesions,  and 
probably  due  to  the  rupture  of  the  solidarity  which  normally  exists  be- 
tween tho  several  intracrruiual  centres  ;  but  whether  it  should  be  regarded 
as  being  irritative  or  destructive,  is  not  quite  clear.  As,  however,  the 
ultimate  effect  is  the  abi:>litian  or  impairment  of  functioti,  it  may  i-ighlly 
be  chissed  among  the  deatnictivc  lesions,  and  designated  indirect,  in  con- 
tradistinction to  those  which  act  directly  on  the  parts  in  which  they  are 
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piimarily  situated.  It  is  the  lesions  of  this  last  class  which  create  so  mtioh 
(lifHculty  in  th«  HLTtimte  iTgiotml  (liagiiosia  of  cerobral  lesions,  and  which 
also  largely  explain  the  <liecrepaiicies  which  .ibound  in  the  report*  of 
experinientjil  lesions  in  the  T»rains  of  the  lower  animals  ;  for  the  estinuition 
of  the  duration  iind  ninge  of  these  inhibitory  phenomena  is  by  no  means 
easy  tt>  ailcukte.  It  U  necessary,  thcrt-foro,  to  hear  tht-sc  consideratLotis 
ciirefully  in  mind  in  att('mptiti^%  among  the  phenomena  of  cerebral 
disease,  to  aopiintte  the  essential  fnira  the  acciilenial,  ami  to  refer  to  thctr 
respective  causes  the  various  symptoms  met  with  in  oonnection  with  uny 
given  lesion. 

DtAtrufiht  lesionx  are  exemplified  in  their  simplest  form  in  ntrophic 
degenerations;  necrohiotic  softenings,  conditioned  by  ngii-irritutivo 
vasculur  occhisiun  ;  and  !?light  aseptic  traumatism. 

Irtiiaiitv  (esiuiis  are  exemplified  in  infinmmatorv  processes,  neoplasms, 
and  septic  foci ;  while  itultrfid  or  iniiiiittortf  Igxiom  are  exempliheil  in 
pathological  processes  of  a  sudden  character,  such  as  extensive  injury, 
htemorrhagic  oxtrAvusatioii,  and  the  proesuro  and  other  remote  cfiecte  of 
intracranial  tumours. 

For  iho  purposes  of  this  rhaplor  the  morbid  anatomy  of  intraomnial 
lesions  is  unimportant  and  will  nut  bo  considered.  Whjit  we  have  to  con- 
sider 'futi  regional  diagnosis,  is  whether  tbc  lesion  be  essentially  irritative 
or  destructive  in  character  ;  and  whether  it  be  such  as  is  calculated  to 
exercise  a  disturbing  influence  on  regions  anatomically  remote  from  the 
part  actually  invadetl.  A  knowleil^e  is  also  Jissumed  of  the  general 
features  of  cerebral  anatomy,  and  of  the  convolutioual  arrangement  of 
the  cortex,  tu  well  as  of  the  vascular  supply. 

Lbsions  of  thk  frontal  lobb. — The  frontal  lobe,  as  here  defined, 
is  not  coextensive  with  the  frtuitul  lobe  of  anatomists,  but  is  restricted  to 
that  portion  of  the  ccrebnd  hemisphere  which  lies  anteiHr>r  to  the  pre- 
central  sulcus  and  its  ideal  prolongation  upwards  to  the  longitudinal 
fissure.  This  line  cuts  offthii  b.ise  of  the  superior  fronL-Ll  convolution  which 
functionally  should  bo  included  in  the  Kolandic  area.  rhyeiological 
expenmcnt  fm-ther  indicates  that  the  frontnl  lobe  as  so  defined  must  be 
<livided  into  a. pre/ronttd  and  a  posi-ftwital  area.  The  divisiun  Ijctween  the 
two  is  indicated  in  the  hrain  of  the  macaque  monkey  by  a  shallow 
transverse  sulcus,  the  homology  of  which  in  man  is  somew-hat  doubtful. 

I'Zlectrical  irritatiun  of  the  posterior  half,  or  poat-frontal  area,  causes 
movements  of  the  hcjid  and  eyes  to  the  opposite  side  ;  while  irritation  of 
the  prcfrontjd  arejt  is  uniformly  negative,  or  is  occasionally  aeeotnpanied 
by  ocidar  movements  only.  It  would  appear,  however,  from  Kusaell's 
experiments  that  the  lateral,  or  conjugate,  deviation  of  the  eyes  to  the 
Of^Kwite  side  becomes  modified,  to  upward  or  other  movements,  when  the 
external  rectus  of  the  opposite  eye  is  dinded— a  fact  which  is  taken  to 
indicate  that  other  ocular  movements  are  represented  in  this  area,  but 
are  usually  concealed  by  the  stronger  and  more  easily  excited  lateral 
movements, 
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Experimental  lesious  of  the  frontal  lobe,  according  to  my  earlier 
ol>aervHttons,  loAtl  to  a  tract  of  dcftconding  dcgeiicratioit  which  occupies 
the  lowest  and    iimermost  area  of    fronta!    sections   of    the   internal 
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coDvoliitioni ;  aP,  aMxnilini;  rental,  or  pr<«<!ntm1  coiivoLiitlon ;  AP,  Hoending  pMieUI,  or 
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capsule,   and  the  most  mesially   situated    fibres  of    the  eras.      This 
degeneration  I  had  nob  been  able  to  trace  beyond  the  upper  part  of  the 
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pons.  More  recent  exporiinent«  in  conjunction  with  my  colleague  Dr. 
Turner  confirm  the  existence  of  this  tract  of  degeneration  after  lotions  of 
the  frontal  lube.  lis  terminatioti,  however,  is  still  uncertain.  Hcchsig  is 
of  opinion  that  it  connects  the  frontal  lobe  with  the  cerebellar  ht:miaphere, 
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indirettly  ihi-ougb  tbo  gray  matter  of  tho  pons.  Simibr  doj^cnoration 
h;w  licen  dcacriWcJ  by  Brissaud  as  the  result  of  leainiia  of  the 
atit«rior  limb  of  the  internal  capKiilo  in  man.  Ait  the  (tegenerHtion 
couM  not  be  traced  into  the  anterior  pyrami<i,  he  concrludes  that  the  tract 
of  the  foot  of  the  cnis  connccta  the  frontaJ  region  with  the  motor  nuelei 
of  the  mtxlullu  obtongaUt. 

Bechierev  and  Witkowalty  have  obaervctl  atrophy  of  the  cells  of 
the  stilifitanUa  nigra  after  ohl  Itrsioti  of  the  anterior  part  of  tlie  internal 
capsule  with  descending  degenenttion  in  the  crus.  This  Tumor  nntl  ] 
hiive  c<mrirroed  in  aonie  recent  ex  peri  men  La  on  the  prefrontal  luW.  The 
frontal  lobe  is  considered  by  Bechterew  to  be  connected  with  the  occipital 
lobe  by  a  large  tract  of  fibres,  termed  the  faaeiciihis  longitudinAlis 
superior.  Removal  of  the  prefrontnl  lobe,  however,  does  not,  according 
to  oiu*  observations,  occasion  any  degeneration  traceable  luto  the  occipital 
lobe. 

When  the  poat-frontal  region  in  monkeys  is  destroyed,  a  temporary 
deviation  of  the  head  and  eyes  to  the  side  of  the  lesion  always  occiu^. 
This,  however,  is  only  transient,  oven  when  the  destruction  has  been 
ahnoBt»  if  not  abeolntely  complete.  In  two  experimont-s  which  I  have 
described  (10)  iho  post-frontal  area  wiis  destroyed  in  both  herni&phercB. 
The  animals  were  luuible  to  turn  the  head  and  eyes  tu  either  side  for  a 
day  after  the  operation.  At  firat  they  were  unable  to  look  iiround  when 
sounds  were  made  in  close  proximity  to  the  ear,  or,  if  they  did,  they 
movod  the  trunk  and  head  "  en  masse." 

Removal  of  the  prefrontal  region  alone  causes  no  discovcrablo  physio- 
logical symptoms,  either  sensory  or  motor.  X  fonml,  however,  in  several 
iTistances,  that,  after  the  symptoms  which  followed  destniction  of  the  post- 
frontal  area  had  entirely  diiwippeared,  the  suhsoqucnt  destruction  of  the 
prefrontal  area  induced  punilysis  of  the  bead  aud  eyes  of  exactly  the 
Bame  nature  as  before.  Thus  in  one  case^  after  cauterisation  of  the  whole 
of  tho  excitable  area  on  its  convex  as  well  as  meftial  aspect,  ihe  animal, 
which  at  first  exhibited  marked  conjugato  deviation  of  the  head  and  eyes 
to  the  side  of  the  lesion,  rct!Ovcrcd  within  three  days  to  siit-h  an  extent 
that  the  defects  were  no  longer  perceptible.  Extirpation  of  tho  pre- 
frontal region  anterior  to  the  former  lesion,  a  month  later,  reproduced  the 
conjugate  deviation  of  the  head  and  eyes  to  tho  side  of  the  lesion.  The 
conjugate  deviation  of  the  eyes  continued  for  some  time  ufti-r  tho  distor- 
tion of  the  head  biul  been  recovui-cd  from,  but  within  thi*ee  days  this 
defect  had  aUo  diaappeare*!. 

It  is  difficult  to  remove  Ix^th  frontal  lobes  thoroughly  without  injuring 
the  head  of  the  nucleus  caudatus,  or  caasing  lesions  inconipatibic  with 
long  survival  However,  in  a  recent  experiment  we  have  8ucceetle<l  in 
remonng  the  whole  of  both  frontal  lobes  after  an  interval  of  more  tlmti 
a  month  between  tho  two  operations.  Tlio  removal  of  each  lobe  was 
fftllnwetl  by  temporary  conjugate  deviation  of  the  head  and  eyes;  but, 
n<'twithstaiiding  the  apparent  totjil  removal  of  the  front-'d  lobe  on  both 
sides,    there    was    no    permanent    inability    to    move    the    head    and 


oyoa  freely  in  uH  tlircctions.  It  «-ou]d  .ippear,  therefore,  from  this 
experiment  that,  tlionj^h  ihf.  froiitjil  loliea  ar«  cvidoiitly  in  relation  with 
tbti  movcnifriw  of  the  he^id  and  eves,  complete  destruction  of  the-se 
regiona  titles  not  give  rise  to  |wr-niniicnt  iwrulysis ;  ond  still  nioi-o  btrikinj^ 
is  the  fact  that  in  this  siiiue  animal,  after  uu  inten'al  uf  five  weeks, 
destruction  of  the  angular  gyri,— in  which,  as  we  shall  see  hereafter, 
sumo  ftro  inclined  to  ]>lac.e  the  centres  for  the  octilar  movenie!its,^-did 
not  cause  ])tosiii,  or  pjiralyse  the  ocidar  movements.  Tbe  animal,  how- 
ovor,  opeodily  succumbed  to  the  shock  of  tho  upcratluii,  mo  that  wir 
periwl  of  observation  wtis  imfnrtiuiatoly  short. 

Whoa  tho  lesion  is  accurately  confined  to  the  frontal  lobe,  and  does 
not  extund  backwards  to  the  motor  region  proper,  temporary  conjugate 
dcviatiim  of  tho  head  and  eyes  to  the  side  of  lesion  is  the  only  discover- 
able physlologicid  Bymjitom. 

Hit?.ig  (14),  however,  after  destniction  of  tho  frontid  lobo,  has  observed, 
along  with  impairment  of  the  movements  of  the  limbs,  affection  of  the 
visiou  of  the  opposite  eyc^  and  is  inclined  to  think  that  this  is  not 
aeeidentjd,  bub  tliat  the  frontal  lobe  is  related  to  vision.  In  the 
]mi  m«nticinod  exporiment,  wo  observed  similar  effects  after  complcto 
extirpation  of  the  left  frontal  lobe,  together  with  a  portion  of  the  \)ase 
of  the  superior  fronlat,  auterinr  part  of  tho  gyrus  forniratus,  and  a 
p.irt  of  tho  head  of  the  nucleus  caud;itus.  The  lesion  wjis  there- 
fore not  striutly  confined  tJ^  the  fronted  lobe.  In  addition  to  tho 
conjugate  deviation  uf  the  head  and  eyes  there  occurred  a  paretic 
condition  of  the  right  arm  and  leg  (continuing  longer  in  the  leg),  and 
also  a  slight  and  tomporarj''  impibirment  of  tactile  sensibility,  as  well  as 
distinct  right  heiuiunopsy.  'ITieso  symptoms,  except  tho  weakness  in  tho 
I'ighl  leg,  entirely  disappeared  in  the  course  of  a  nmnth  ;  and,  as  will  Imj 
shown  by  other  e.Yperiraents,  cannot  be  attributed  to  lesion  of  the  frontal 
lobe,  a.^  such. 

Tho  recorded  cases  iu  man  of  injury  and  disease  strictly  confined  to 
the  frontal  tobe.-4  accord  with  the  negiitive  cliantcter  of  experiraentiil  lesions 
in  monkeys,  so  far  as  relates  to  the  sensory  anH  motor  faculties.  The 
majority  ra;iy  also  be  described  as  latent,  that  is,  not  revaaled  by  any 
strictiy  localising  eymptoms.  Of  seventy  three  cases  of  lesion  of  tlie 
frontal  lobes,  nuilateral  and  bilateml,  which  J  have  been  able  to  collect 
from  various  sources,  twenty^four  were  traumatic,  uiused,  that  is,  by 
fractures,  giinsbot  wounds,  or  perforating  instniments  ;  four  were  due  to 
ha!morrhiigo  ;  twelve  to  abscess,  mostly  secondary  ;  in  one  the  alwcess  \va.s 
secondary  to  nsastoid  disease  ;  twenty -five  were  due  to  tumours  ;  and  one 
was  a  cjiae  of  atrophy.      The  reraaintier  were  tabulated  Jis  "softening." 

Hsemorrhage. — ^With  the  exception  of  the  iJifcrior  and  posterior 
part  of  the  middle  frontal  convolution,  the  frontal  lobe,  both  on  its 
convex  and  mesial  aspect,  is  supplied  by  the  anterior  cerebral  artery. 
This  artery  docs  not  apppjir  to  be  [virticularly  liid)le  to  nipturo  or 
occlusioti ;  hence  hiemorrhages,  ajtart  from  traumatism,  and  embohc  or 
thrombotic  8oft<:mng  are  eom|)aratively  lure. 
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Traumatic  lesions. — Many  cases  are  on  record  o(  recovery,  without 
any  obvious  impjiiriuent  of  sensation  or  motion,  after  traumatic  iujuries 
of  a  most  exKinsive  chai-actt*r.  One  of  the  nukst  rcinarkjiblc  is  the 
famous  American  crowliar  case.  The  siiliject  of  the  lesion  wan  a  young 
man  aged  twenty-five.  While  engaged  in  8tam[)inj:  a  blasting  charge  in 
a  rock  vith  a  pointed  iron  bar,  3  fU  7  in.  in  length,  I  j  in  diameter,  an<l 
weighing  13i  lbs.,  the  charge  suddenly  exploded.  The  bar,  propelled 
with  it«  point  first,  entered  at  the  loft  angle  of  the  patient's  jaw,  and 
emerged  anterior  to  the  coronal  suture.  The  patient  was  only  momentarily 
stunned,  and  recovered  without  any  defect  of  aenaotion  or  motion,  except 
the  j>t<'?is  and  loss  of  vision  in  the  left  eye,  due  to  local  injury*  of  the 
Optic  and  nculo-tnotor  nen'cg.  Kxamination  of  the  tnpographical  relations 
of  the  brain  and  skull  clearly  proves  that  the  tnick  of  the  iuBtniment  was 
anterior  to  the  Kolandic  or  motor  at-ca,  and  could  onl_j'  have  injured  the 
excitable  post-frunUtI  area,  unilateral  lesions  of  which,  as  \t'C  k[iuw  from 
experiments,  cause  very  transient  BymptomB  only.  Whether  they  occurred 
at  all  in  tbiti  patient  haA  not  been  noted. 

Another  similar  and  not  Icbs  remarkable  case  has  recently  cnme 
under  my  obner\ation.  It  is  that  of  a  young  man,  aged  twenty-six, 
subject  to  epileptic  fits,  who,  apparently  in  a  dazed  condition^  and  with- 
out purpose,  discharged  a  pistol  through  the  roof  of  his  muulh.  The 
bullet  lodged  under  the  frontal  buno,  which  it  fractured  and  [Hirtially 
raised.  The  fractured  bone  was  elevated  and  the  bullet  extracted  by  Dr. 
Walker  of  I'eterborough.  The  position  of  the  oj)enLng  was  hiJf  an  inch 
to  the  left  of  the  midille  line,  and  an  inch  anterior  to  the  coronal  suture. 
The  patient  entirely  recovered,  with  the  exception  of  ptosis  and  weakness 
of  the  superior  rectus  in  the  left  eye,  and  diplopia  for  objects  situated 
above  the  horizontal  line,  When  I  saw  the  patient,  within  three  months 
of  iho  injury,  there  was  no  trace  of  any  affection  of  mottou  or  sensation, 
general  or  special. 

Many  other  cases  of  tinilatoral  traumatic  lesion  are  on  record  ;  but  it  is 
not  necessary  to  refer  to  them,  in  detail,  as  they  merely  illustrate  the 
same  negsitivo  character  of  such  lesions. 

Of  bilateral  lesions  one  of  the  most  interesting  is  that  reported  by 
Dandson.  This  was  the  case  of  a  labourer  who  received  a  blow  on 
the  side  of  the  head  with  an  iron  hook,  which  fractured  the  frontal  bono 
and  injured  the  brain  as  far  back  aa  the  coronal  suture.  The  injured 
portion  of  the  1>raiii  included,  on  the  right  side,  the  greater  part  of  the 
superior  and  middle  frontaJ  convobitiona ;  and,  on  the  left^  a  considerable 
amount  of  the  middle  of  the  superior  frontal  convolution.  With  the 
exception  of  an  occasional  spasmotlic  extension  of  tlie  right  ami,  there 
were  no  other  symptoms  in  the  domain  of  motion  or  senwition. 

Abscesses  in  the  frontal  lobe  arc,  for  the  most  part,  consceutive  to 
traunialie  injuries  or  perforating  %vounds,  or  to  disesiaea  of  the  frontal, 
clbcioid,  or  orbital  bones  ;  but  a  case  has  been  rei>orted  by  Prentiss 
of  abscejB  in  the  Itfft  anterior  lobe  secondar}-  to  abscess  in  the  right 
petrous  bone  and  lateral  sinus.     In  most  of  these  cases  tborc  was  entire 
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abaence  of  sensory  or  motor  symptoms,  nnd  in  many  there  was  nothing 
noteworthy,  or  recorded,  iti  reftreuce  to  the  merited  cotidition.  In  &i)mc, 
however,  to  )>6  alluded  to  subsequently,  the  mental  condition  woa  such  as 
to  attr.ict  attention. 

Pities  reports  a  case  of  injury  to  the  left  frontal  region  which 
gave  rise  to  headache,  vomiting,  and  dcjith  two  months  aftcrwai-ds,  with- 
out havnng  cjiuaed  any  obvioue  affection  of  intelligence,  or  paralysis  of 
motion  or  sensation-  After  death  an  abscess  was  found  in  the  centre  of 
the  left  frontal  lobe.  Mucewen  reports  a  case  of  a  blow  on  the  forehead 
by  a  3ton*! ;  iniippuration  occurred  in  the  wound,  followed  by  headache, 
drowsiness,  vomiting,  and  occasional  rigors,  and  double  optic  neuritis. 
Apart  from  these  general  symptoms  there  was  no  affection  of  motion  or 
sensation.  Tbe  palienl  was  trephined,  and  an  abscess  was  evacuated  in 
the  left  frontal  lobe. 

Tumours  form  a  large  proportion  of  the  cases  of  disease  of  the  frontal 
lobe,  either  in  the  substance  of  the  lobe  itself,  or  growing  from  tbe  dura 
mater,  and  compressing  and  destroying  the  subjacent  cortex.  xVpart 
from  the  gi'ncral  symptoms  of  cerebnd  tumour — namely,  headachot 
vomiting,  optic  neuritis  an<i  epileptiform  con\ndsions-^in  many  instances 
there  has  been  nothing  to  enable  one  to  indicate  with  certainty  at  the 
seat  of  the  disease. 

Hun  rci>orCs  a  case  of  one  and  a  half  year's  duration,  with  symp 
toms  merely  of  general  weakness,  in  which  death  suddenly  occurr&d 
in  an  iittnck  of  coma.  A  tumour  tbe  siko  of  a  small  hen's  egg  was  found 
in  tbe  lower  |iart  of  the  frontal  lobe.  I>r.  Hide  White  rc|»ort«  a  case  of 
a  woman  who  for  one  month  had  suffered  from  headache,  vomiting,  and 
occasional  loss  of  sight  Optic  neuritis  existed,  but  there  were  no  special 
symptoms.  The  patient  was  found  one  day  dead  in  bed.  The  poat- 
mortem  cxamiiuktion  revmiled  a  glioma  in  the  frontal  lobe.  Other 
similar  cases  might  be  mentioned. 

In  some  cases  the  tumour  has  been  indicat^l  not  hy  any  symptoms 
referable  to  the  frontal  lobe,  as  such,  but  by  affection  of  the  nerves  in  the 
anterior  fossji.  Thus,  ScUlager,  tjuoted  by  Lcpine,  reports  a  caao  of  a 
woman  who  for  some  years  before  her  death  suffered  from  vertiginous 
sensations  and  epileptiform  attacks,  preceded  by  an  olfaetory  aum.  There 
was  no  other  affection  of  motion  or  sensjiTion.  She  died  comatose.  A 
carcinoin.T.tou3  tumour,  the  size  of  a  pigeon's  egg,  was  found  in  the 
substance  of  the  left  frontid  lobe,  which  liad  completely  destroyed  the 
left  olfactory  tract. 

In  other  cases  there  have  been  observed  indications  of  paresis  or 
paralysis  of  the  ocular  nerves,  fulness  or  protrusion  of  the  eyeball,  and 
failure  of  vision  in  the  eye  on  the  side  of  lesion,  not  to  be  accounted 
for  by  the  general  optic  neuritis.  These  observations  are  true  also  of 
abscciiseri. 

Griffith  and  Sheldon  have  rc|Hirted  a  case  of  tumour  occupying 
the  anterior  fossw,  and  thrusting  itself  between  the  ft-ontal  lobes,  chiefly 
destroying  the  orbital  surface  and  exerting  pressure  upon  the  olfactory 
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tmctfi  and  optic  nerves.  The  Bymptonia  in  this  case,  in  addition  to  tliose 
of  cerebral  tumour  in  genend,  were  impairnient  of  memory,  losa  of  smell 
on  the  right  aide,  and  [Kire^is  of  the  left  alKtueenti.  Before  deatli  l>oth 
disca  became  atrophied,  with  almost  toud  loss  of  vision.  There  irere  no 
motor  or  sensory  symptoms,  and,  except  for  some  attacks  of  maniacal  cxcito- 
ment,  the  miud  was  quite  clear  and  coherent  until  shortly  before  death. 

In  another  group  of  cases  there  has  l>een  superaddwi  to  the  geneml 
symptoms  of  cerehnd  tumour  some  afft^ction  of  motion  and  sensation  on 
the  opposite  side  of  the  hody.  This  is  true  not  only  of  tumours,  but  also 
of  abscesses,  and  of  inflamnmlory  softening  extending  luickwards  fi-om  the 
primary  lesion  of  the  frontal  lobes.  These  symptoms  ^ro  undoubtedly 
due  to  pressure  on,  or  direct  implication  of,  the  Kolandic  zone  or  the 
hemisphere  in  general,  and  often  at!brd  valuable  diagnostic  indications  of 
the  seat  of  the  disuusc,  which  in  its  earlier  stAgcs  may  not  have  declared 
itficlf  by  any  definite  syniptoma  Tims  in  a  cise,  recorded  by  Treves, 
of  fracture  of  the  frontal  bone  and  laceration  of  the  brain,  at  first  thers 
were  no  motor  or  sensory  disturbances ;  hut,  as  encephalitis  advanced, 
convulsions  aikd  paralysis,  limited  to  the  left  arm,  set  in,  and  the  pittient 
died  on  the  seventh  day  after  the  accident  After  death  tha  anterior 
two-thirds  of  the  eonvohitions  of  tho  right  frontal  lobo  were  found 
destroyed,  and  behind  this  there  was  u  zone  uf  congestion  and  softening. 
On  the  left  side  about  one-foiuth  of  tho  frontal  convolutions  was 
destroyed.  The  motor  symptoms  in  this  case  were  clejirly  due  to  the  iirita- 
tion  and  flubse<|uent  destruction  of  tho  motor  centres  of  the  Kolandic 
area  by  tho  inilanmiulory  action.  In  a  case  reported  by  Quuget,  the 
patient  was  admitted  in  a  state  of  coma,  with  right  hemiplegia  and  con- 
jugate devi.ition  of  the  heail  and  eyes.  Ten  days  liefore  he  had  a  sudden 
temporary  loss  of  consciousness.  A  few  days  later  another  simihir  attack 
occurred,  followed  by  weakness  of  tho  right  side.  Tliis  lusted  for  two  days. 
Again  he  became  comatose,  and  died.  Aft«r  death  an  abscess,  containing 
three  to  four  spoonfuls  of  pus,  was  found  occupying  the  inferior  part  of 
the  second  left  frontal  g.vru3.  The  pus  cavity  extended  within  two 
centimetres  of  the  upcx  of  the  frontal  lobo  and  as  far  Imck  as  the  head  of 
the  nucleus  caudatus,  but  did  not  commtuticate  with  the  ventricle. 
Lannelongue  and  Mauclaire  report  the  case  of  a  child  who,  after  a 
fall  downstairs,  exhibited  [wtsy  of  the  left  lower  limb  and  contracttire  of 
the  left  arm.  There  was  conjugate  deviation  of  the  cyea  to  the  left,  palsy 
of  the  right  lower  facial  region,  slight  paresis  and  aniesthesia  of  the 
right  arm,  and  contracture  and  byiwrjesthesia  of  the  right  leg.  After 
death  lesions  were  found  in  both  frontal  lobes:  on  the  right,  con- 
tusion of  the  frontal  gjri  and  tho  middle  pirt  of  tha  absconding  frout.il 
and  inferior  parietal ;  and,  on  tho  left,  contusion  at  tho  base  of  the  second 
left  frontal  involring  slightly  the  third  frontal  gyrus.  This  penetrated 
one  centimetre  into  the  cerebral  substance. 

Bruus  has  described  foiu-  cases  of  tumour  of  the  frontal  lobe  in  which, 
in  addition  to  some  degree  of  paresis  or  paralysis  of  a  hcmiplegic  or 
monoplegic  character  on  the  opposite  side,  there  were  also  disturbances 
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of  oqnilihnnm  .and  co-ordination.  In  one  cas^  (sarcoma  affecting  both 
frontal  Icities  and  involving  tlit-  genu  of  the  corpus  ojxllosum)  iliero  was 
iciatability  of  ei-juilibrimu  with  a  tendency  to  retropuUion  ;  jind  in  another 
(hatmiitorna  indviiting  tliu  L'ft  frontiil  lubu)  the  putieiit  could  not  stand 
without  support,  ami  hail  slight  paralysis  of  the  right  hand  and  fjure.  A 
case  of  frontal  lobe  tumour  with  purelj*  Mrohellar  symptoms  has  bcwn 
recently  uii(!«r  my  own  care.  'Thi^  combination  nf  symptoms,  »8  Bnins 
indicates,  is  in  all  prubaltility  due  to  pressure  exerted  backwards  on  tho 
cere1>ellu]n  in  thi:  line  uf  thrust,  and  in  |H:culiar  to  tumours  uf  the  frontal 
region. 

The  symptoms  hitherto  described  are  in  accordance  with  the  negative 
eiTerUt,  qwi  motion  and  at-nfuition,  which  liavfl  been  unifomdy  found  in 
monkeys  after  extirpation  of  the  frontal  loHes  proper  ;  and  the  occurrence 
of  ftpftsmodic  or  pantlytic  affections  of  tho  limbs  is  aleo  in  hai-mony  with 
the  cfTccts  of  Icsiuhi*  primarily  or  secondarily  involving  tho  motur  centres 
of  the  Kolandic  area.  It  u  a  question,  however,  whether  the  svmptoma 
of  injury  and  ditteiute  of  the  frontal  lobes  in  man  entii-ely  henr  out  thofte 
which  have  been  described  as  the  re«tdt  of  irritation  and  destmction  of 
these  regions  in  monkeys  and  otJior  animals.  It  hae  already  been  staled 
that  trritiktion  of  the  post-frontal  area  uniformly  causes  conjugate  move- 
mcnt  of  the  eyes  and  head  to  the  opposite  side,  and  that  extiqwtion  of  this 
region  is  uniformly  fallowed  by  conjugate  deviation  of  the  head  and  eyes 
to  the  side  of  lesion.  This,  however,  is  only  of  temporary  duration,  even 
when  the  post-frontal  centres  have  been  entirely  destroyed  ;  and  It  would 
he  in  aeeordanee,  therefore,  with  the  roenlts  nf  experimental  physiolc^yr 
that  such  pheu'jmena  should  not  occur  in  man  except  in  comiection  with 
irritative  or  su<ldcn  destructive  lesions  of  the  area  in  question. 

Irritiition  woidd  cause  conjugate  movement  of  the  eyes  to  the  apposite 
side,  whilo  sudden  destruction  would  cause  denation  to  the  side  of  lesion, 
owing  to  tho  nou  antagonised  action  of  the  centres  in  iho  opp*>site  hemi- 
sphere. Slowly  progressive  lesions,  however,  need  not  reveal  themselves 
by  conjugate  deviation,  as  eonipcnsation  would  be  effuclud  ua  rapidly 
as  the  process  of  destruction.  Chouppe  has  reported  a  case  of  tuber- 
culous meningitis  in  whieh,  in  addition  to  the  pain  in  the  heafj,  vomiting, 
and  so  forth,  the  most  remarkable  symptom  wjts  rotation  of  (he  head  and 
eyes  to  the  right.  This  could  be  oveiconie  with  moderate  effort,  hut  the 
heail  and  eyes  returned  to  their  abnormal  position  when  left  to  thcmaelvea. 
There  were  no  symptoms  of  paralysis  or  contracture.  After  death  a 
superficial  lesion  of  the  size  of  a  franc  piece  was  found  on  the  i^uperior 
part  of  tho  raithlle  frontal  convolution  in  the  left  hemisphere.  This  may 
\te  reganled  a.H  in  all  probability  an  irritative  lesion  of  the  oculomotor 
area.  In  (louget's  case  ( 1 2)  there  was  conjugate  deviation  of  the  bead  and 
eyes  to  the  side  of  lesion ;  but  as  it  was  accompanied  by  genoml  hemi- 
plegia, it  docs  not  admit  of  being  referred  to  limited  lesion  of  the  left 
frontal  lobe.  In  Tjtnnelongue's  case  (17)  the  conjugate  deviation  of  tho 
head  and  eyes  to  the  left  side  might  perhaps  be  attributed  to  the  lesion 
»t  the  base  of  the  second  left  froutal  convulutioii. 


Apart  from  the  cases  which  I  have  quoted,  however,  I  do  rtot  find  any 
very  satisfactory  evidence  of  conjugate  moveiueiil  of  the  head  and  eyes 
haN-Jng  been  oltscired  in  connection  with  lesions  implicating  the  central 
regions  homologous  with  the  oenUr  centtes  in  the  monkey. 

1  have  elsevihere  (9)  described  the  vmiial  i^mptotm  o'bscrvaTile  in 
wonlievH  after  extirimtiun  uf  the  frontal  lobca.  These,  however,  only 
occur  when  the  le»ion  is  bilateral,  and  some  experimentera  have  failed  to 
corroborato  them.  They  may  easily  eecape  superfieial  observation,  and 
it  is  only  by  careful  cumparison  of  the  animals  before  and  after  opera- 
tion that  they  are  capable  of  being  detected,  and  even  then  it  in  difticult 
to  8tat«  their  nature  precisely.  The  animals  do  not  appear  to  have 
entirely  lost  any  of  their  montal  faculties.  They,  however,  exhibit  a 
curious  liallesa  a|Nithy  or  purposeless  restlesaneas,  and  certainly  lose  the 
intelligent  keenness  and  cunning  which  they  possessed  before  the  opera- 
tion. 1  h.ave  confirmed  these  observations  in  a  recent  experiment  (I S94 J 
in  conjunction  with  my  colleague  Dr.  Turner.  The  whole  of  the  frontal 
lubes,  including  the  ooulo-motor  ceutrcti,  were  entirely  extirpated  on  both 
sides.  Though  the  animal  recovered  perfectly,  with  the  exception  of 
slight  weakness  in  t]ie  rij;:bt  leg,  and  enjoyed  excellent  physical  health, 
the  mental  alteration,  of  the  character  just  described,  was  so  striking 
that  there  could  be  no  question  of  its  reality. 

It  has  already  been  stated,  that  in  a  large  proportion  of  the  cases  of 
disease  of  the  frontal  lobe  in  man  no  mental  syniptcims  have  been  noted  ; 
but  in  others  they  have  been  so  marked  as  to  have  deserved  spucial 
mention  in  the  clinical  records.  Many  of  the  ciisea  have,  however,  been 
tumours,  and  it  is  therefore  a  question  how  far  these  symptoms  shoidd  be 
attributed  to  lesion  of  the  frontal  lobes,  as  such,  apart  from  general 
disturbance  of  the  brain.  But  mental  eyniptoms,  of  the  character  above 
described,  have  also  been  observed  in  connection  with  lesions  of  a  purely 
Btatiotiart*  character,  not  calculated  to  affect  the  brain  as  a  whole.  A 
case  has  been  recorded  by  Baraduc  of  atrophy  of  the  frontal  con- 
volutions in  both  hemispheres,  due  to  obliteration  of  the  arterial  bloud- 
supply.  The  lesions  occupied  the  first,  second,  and  third  frontal  con- 
volutions, and  aUo  the  internal  aspect  of  the  frontal  lobes.  The 
ascending  frontal  and  parietal  gyri  and  paracentral  convolution  were 
narrowed,  but  the  rest  of  the  brain  was  normal,  except  in  the  region  of 
the  inferior  paiietal  lobule  of  the  right  hemisphere.  The  patient,  who 
vas  an  inmate  of  the  Hospice  do  Menagefl  for  six  years,  exhibitcil  no 
paraljnsis  of  sensation  or  motion.  He  was,  however,  in  a  state  of 
dementia,  marching  about  restlessly  the  whole  day,  picking  up  objects 
from  the  ground,  never  speaking,  and  quite  oblivious  of  all  the  wants  of 
nature.  In  Davidson's  case,  above  referred  to,  the  only  symptoms 
of  the  cerebral  lesion,  apart  from  occasional  spasm  of  the  right  arm,  were 
of  a  psychical  nature.  Though  the  patient  seemed  to  undorstatid  all 
that  was  said  to  him,  and  did  what  he  was  told,  "  every  action  lie  per- 
formed left  the  impression  on  the  mind  of  the  obsen*er  that  it  was 
purely  automatic  or  machine-like."     Marked  mental  deficiency  has  also 


of  cqiiililiriiim  iind  ctvortlination.  In  one  caso  (fwrcoma  affrcting  both 
frontal  iohes  .inri  invnlving  the  genu  of  the  corpus  o;;llosiim)  there  was 
iiist-'tbility  of  eqiiilibrium  with  a  tcndcney  to  retroptilsioii ;  ami  in  another 
(hs-'iuatouiii  iiidviilitig  the  Icfl  frutiUl  luW)  thu  jiuticiit  cuuld  iiul  stauU 
withoub  suj)|H)rt,  hiuI  had  slight  paralysis  of  the  right  hand  and  fiu:e.  A 
case  of  frontjd  lol>e  tumour  with  purely  cerebelliir  Hymptomn  ha«  hcim 
recently  utidor  my  own  care.  This  combination  of  symyjtoms,  ns  Ururis 
indicates,  is  In  all  probability  due  tu  pressure  exerted  iKitkwurds  on  the 
ccrohelhim  in  the  lino  of  thrust,  and  is  peculiar  l-o  tumours  of  the  frontal 
region. 

The  symptoms  hitherto  deBcribed  are  in  accordance  with  the  negative 
efTcctH,  fttii  uiution  and  Hensation,  which  have  been  uniformly  found  in 
monkeys  after  extirpation  of  the  frontal  lobos  proper  ;  and  the  occurroncc 
of  .<>p.asmr>dic  nr  piimlytic  afTcctioriB  of  the  limbs  is  also  in  harmony  \riih 
the  effects  of  lesions  primarily  or  secondarily  involving  the  motor  centres 
of  iho  liolandic  area.  It  is  a  question,  however,  wLether  the  s^vmptoms 
of  injury  and  (liHeiisu  of  the  frontal  lobtjs  in  man  entirely  bear  out  thofie 
whieh  have  been  described  aa  the  result  of  irritation  and  destruction  of 
these  regions  In  monkeyB  and  other  animals.  It  has  already  been  stated 
that  irritation  of  the  post-frontal  arcfi  uniformly  causes  conjugate  move- 
ment of  the  fives  and  head  to  the  opposite  side,  and  that  extirjiation  of  this 
region  is  nniformly  followed  by  conjugate  deviation  of  the  head  and  eyes 
to  tho  bilk"  of  lesion.  This,  however,  is  only  of  Icmpomry  dtimtiuu,  oven 
whtin  the  post-frontal  centres  have  been  entirely  deatroyod ;  and  it  would 
be  in  accordance,  therefore,  with  the  results  of  ejcpenmenta!  physiolngj* 
that  such  phenomena  should  not  oceur  in  man  except  in  connection  with 
irritative  or  sudden  destructive  lesions  of  the  area  i[L  question. 

Irritation  would  cause  conjugate  movement  of  tho  eyes  to  the  opposite 
side,  while  sudden  destmcLion  w()ul(I  caiisc  deviation  to  the  side  of  lesion, 
owing  to  the  non-antagonised  action  of  the  centres  in  the  opposite  hemi- 
Bphero.  Slowly  progressive  Icsioua,  however,  nooil  not  reveal  themselves 
by  conjugate  deviation,  as  compensation  would  be  effected  as  rapidly 
as  tho  procasa  of  deatniction.  Choup]ie  has  reported  a  caso  of  tuber- 
culous meningitis  in  wbith,  in  addition  to  the  pain  in  the  head,  vomiting, 
and  so  forth,  the  most  rcniarkiiblo  eyniptoui  was  rotation  of  the  bead  and 
eyes  to  tho  right.  Tliia  could  be  overcome  with  moilcrate  effort,  but  the 
head  and  eyes  returned  to  their  abnormal  position  when  loft  to  themselvea. 
There  were  no  symptoms  of  paralysis  or  contracture.  After  death  a 
superficial  lesion  of  the  size  of  a  franc  piece  was  found  on  the  superior 
part  of  tho  middle  frontal  convolution  in  the  left  hemisphere.  This  may 
be  regarded  an  in  all  probability  an  irritative  lesion  of  the  ocrulo-motor 
area.  In  Gougct's  c&^a  ( 12)  there  was  conjugate  deviation  of  tho  bead  and 
eyes  to  the  side  of  lesion  ;  but  as  it  was  accompanied  by  gcnend  hemi- 
plegia, it  does  not  admit  of  being  referred  to  limited)  lesion  of  the  left 
frontal  lobe.  In  Lannelongue's  case  (17)  the  conjug;ite  deviation  of  the 
head  and  eyes  to  the  left  side  might  perhaps  bo  attributed  to  tho  lesion 
at  tho  base  of  the  second  left  frontal  cunvu[uliu:t. 
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Apart  from  the  casw?  xrhich  T  have  quot^l,  however,  I  do  not  find  any 

frery  Balisfnetory  evidonco  ot  conjugate  movement  of  tlio  head  and  eyes 
Hiving  been  observed  in  connection  wilh  Icsiuns  implicutLng  the  central 

Ircgions  boniologous  Mrith  tho  ocular  centres  in  the  monkey, 

1    \\A\v  elsewhere  (9)  deacri]>ed    tho  jnnttul    .of/mpionin  observable  in 

(tnonkevs  after   extirpation  of  the  frontal  lobe*.      These,  however,  only 

loccur  when  the  lesion  is  bilatenil,  und  sutne  expcriinentiTS  have  failed  to 
corrolxjml*  them.  They  may  eiisily  escajMj  superficial  observation,  and 
it  is  only  by  careful  comparison  of  the  animals  before  and  after  opera- 
tion that  they  are  capable  of  being  detected,  and  even  then  it  is  dilhcult 
to  stat«  their  nature  precisely.  The  animals  do  not  appear  to  have 
entirely  lost  any  of  their  mental  faculties.  They,  hoM-ever,  exhibit  a 
curious  listless  apathy  or  purposeless  restlessness,  and  certainly  lose  the 
intislligent  kotinnoss  and  cunning  which  they  possessed  before  the  opera- 
tion. 1  have  confirmed  these  observations  in  a  recent  experiment  (IS94) 
iti  conjunction  with  my  colleague  Dr.  Turner.  The  whole  of  ihe  frontal 
lobes,  including  the  oculo-motor  centres,  were  entirely  extirpated  on  both 

.■idefi.  Though  tho  animni  recovered  perfectly,  with  the  exception  of 
slight  weakness  in  the  right  leg,  and  enjoyed  excellent,  physical  health, 

ltl>e  mental  alteration,  of  the  character  just  dcacrihed,  was  bo  striking 

'that  there  could  l»e  no  question  of  its  reality. 

It  has  already  been  stated  that  in  a  large  proportion  of  the  cases  of 
disease  of  the  frontal  lobe  in  man  no  menial  aymptoma  have  been  noted ; 
but  in  others  they  have  been  so  marked  as  to  have  deserved  special 
mention  in  tho  clinical  records.  Many  of  the  cases  have,  however,  been 
tumours,  and  it  is  therefore  a  questioiL  how  far  those  symptums  should  be 
attributed  to  lesion  of  the  frontal  lobes,  as  such,  a[Kirt  from  gereral 
diflturlunee  of  the  brain.  But  mental  symptoms,  of  the  churaetcr  above 
described,  have  also  been  observed  in  connection  with  lesions  of  a  purely 

[«tatiDiiary  character,  not  calculated  to  affect  the  brain  aa  a  whole.     A 

Fease  has  been  recorded  by  Baraduc  of  atrophy  of  the  frontal  con- 
volutions in  both  hemispheres,  due  to  ohtiteration  of  tho  arterial  blor»d- 
Bupply.  The  lesiuns  occupied  the  first,  second,  and  third  frontal  con- 
Tolutions,  and  also  the  internal  aspect  of  the  frontal  lobes.  The 
ascending  frontal  and  parietal  gyri  and  ])anicetitral  eonvoluiion  were 
narrowed,  but  tho  rest  of  the  brain  waa  normal,  except  in  the  region  of 
the  inferior  parii-tal  lobulo  of  tho  right  hemisphere.     The  patient,  who 

L^'os  an  inmate  of  the  liospicc  de  Menages  for  six  years,  exhibited  no 
paralyais  of  sensation  or  motion.  He  was,  however,  in  a  atato  of 
dementia,  marching  about  restlessly  the  whole  duy,  picking  up  objects 
irom  tho  ground,  never  speaking,  and  quite  obliWous  of  all  the  wants  of 
naluro.  In  Daudaon's  case,  above  referred  to,  the  only  symptoms 
of  the  cerebral  lesion,  apart  from  occasional  spasm  of  the  right  arm,  were 
»f  a  psychical  nature.  Though  the  patient  seemed  to  understnnd  all 
kt  was  said  to  him,  and  did  what  ho  was  told,  "  every  action  he  per- 
formed left  the  impression  on  the  mind  of  the  observer  that  it  was 
purely  automatic  or  machine-like.'     Marked  mental  deficiency  baa  aUo 


bocn  frequently  oliscncd  in  contieciion  with  arrested  development  or 
atrophy  of  the  fronuil  lobca.  Thtia,  in  the  case  of  a  girl  aged  15, 
roportcid  by  Cnivoilhier,  who  had  remained  in  a  Btate  of  idiocy  from 
birth,  the  anterior  tvo-thirds  of  the  froutal  lobos  wcro  completely 
deficient 

The  association  of  mental  syntptoniB  with  tumours  of  the  frontal 
lobes  has  been  remarked  in  many  recent  cases.  Acoor<.liiig  to  SlaiT, 
of  twenty-three  cases  of  tumour  of  the  frontal  lobes  mcnt&l  dlsturbaace 
occurred  in  one  half. 

I  hsive  myself  reconled  a  case  (11)  of  a  man  aged  40,  who,  when  he 
came  untier  observation,  in  addition  to  the  general  phenomena  of  cerebral 
Itimour,  exhibited  symptoms  essentially  mencaL  ITiese  consisted  chie6y 
in  great  fiiilure  of  memory,  inability  to  conccnti-ute  his  attention,  general 
mental  hebutude,  unil  a  continual  t4'nilency  to  fiill  aslec-p.  During  the 
period  of  obsf-rvatioii  from  June  to  Janimry  the  mental  symptoms 
remaineil  essentially  the  wimo,  but  in  addition  there  sometimes  appeared 
to  be  relative  we^ikness  of  the  right  side  of  the  body,  never  amounting 
to  actual  pai'nlyAis.  He  died  comati^)se  after  an  attack  of  influenza. 
After  death  it  was  found  that  the  anterior  portion  of  the  left  frontal 
lobe  M-as  occupied  by  a  large  tumour,  aliout  three  inches  in  diameter, 
attached  to  the  dura  mater  in  front,  from  which  it  bad  apparently  grown 
and  pressed  Ijackwardu  on  the  frontjiil  lobe.  During  life  the  probjibility 
of  tumour  being  situated  in  this  region  was  expressed,  both  from  the 
mental  symptoms  and  signs  of  pain  on  deep  pressjire  over  what  proved 
to  be  the  seat  of  the  tumour.  It  was  impossible  to  arrive  at  any 
accurate  conclusion  with  reganl  to  the  sense  of  smell  in  this  case,  but  if 
the  sense  of  smell  had  been  certainly  afTected  there  would  have  been  no 
hesitation  in  operating  for  the  removal  of  ihc  di^tcaso.  Professor  AUbutt 
has  narrated  a  case  to  mo  of  glioma  the  size  of  a  large  pigeon's  egg  in 
the  left  frontid  lobe  of  a  middle-aged  woman.  The  growth  of  this 
tumour,  which  must  have  been  of  long  duration,  gave  rise  to  no  symp- 
toms until  the  patient  was  within  a  few  days  of  death.  She  then  became 
dull,  forgetful,  torpid  and  sleepy,  and  soporose  hysteria  might  have 
been  diagnosed  had  it  not  been  for  the  lack  of  corroborativo  evidence 
(the  patient  was  a  lady's  maid,  and  an  active  and  sensible  pereon),  and 
for  tite  presence  of  highly  swollen  optic  discs.  The  sopor  deepened 
nntil  the  death  of  the  patient,  about  the  tenth  day  after  the  earliest 
symptoms  and  without  any  further  diagnostic  indication.  There  was  no 
cranial  pjiin,  on  percussion  or  otherwise,  at  any  time. 

A  successful  operation  for  tumour  in  this  region  was  performed  by 
Durante.  The  symptums  on  which  Durante  Iwiscd  his  diagnosis  of 
tumour  of  the  frontal  lobe  were  loss  of  memory  and  change  of  disposi- 
tion* anosmia,  and  some  downward  and  outward  displacement  of  the  left 
eye.  The  patient  recovered  perfectly  after  removal  of  the  tumour. 
The  symptoms  in  a  eaae  recorded  by  M'Kurney  and  Starr  were  head- 
ache, vomiting,  and  optic  neuritis,  and  a  severe  and  constant  pain  in  the 
frontal  region,  iucreasud  by  pressure  or  percussion.     There  was  marked 
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mentAl  dulness  .inH  difficuhy  Jn  concentration  of  attention,  together 
with  sli|;bt  bemiplcgic  weakiii^ss  on  Uic  ri^ht  side.  In  this  case  nn 
operatiun  was  dccidiKl  un,  and  a  capsuliitcd  lumour  wiu  reinuvcd  which 
had  involved  the  posterior  extremity  of  the  second  fi-onUtl  convolution,  the 
adjacent  portion  of  the  first  frontal  and  the  upper  half  of  the  ascending 
frontal  or  anterior  central  convolution.  A  case  with  aimiUr  symptoms, 
dependent  on  an  infiltrating  glioma  the  size  of  a  lien's  egg  in  the  left 
frontal  lobe,  ia  related  by  Knapp.  For  other  rec-ent  cases,  in  addition 
to  thoBO  BpeciaJly  rnentioneil,  see  Oilman  Thompson,  Morrison,  liurr, 
Keen. 

An  examination  of  the  cases  ahove  recorded,  aa  wcU  as  of  many 
others  which  are  to  he  found  in  medical  reccnlit,  show»  that  the 
region;il  diagnosia  of  leaiona  of  the  frontal  lohea,  independently  of 
external  indic;itionR,  snch  ;ls  fractnro  and  the  like,  may  bo  a  niatier  of 
doubt  if  not  of  absolute  impossihility.  It  ia  abundantly  evident  that 
extensive  lesions  may  exist  in  one  or  even  both  frantal  lobes  without 
rerealing  themselves  in  any  impairment  of  motion  or  sensation,  general 
or  spccinJ  ;  or  even  in  mental  symptoms  of  such  character  as  to  coll  for 
special  description. 

Summary. — (i.)  Te-tions  of  the  frontal  lobe  may  therefore  be  said 
to  be  not.  infrequently  latent. 

(ii.)  On  the  other  hand,  in  some  cases,  especially  if  the  lesion  is 
bilateral,  and  even  in  the  case  of  lesions  which  are  uat  calcukt^id  to 
cause  pressure  or  disturbance  of  the  brain  in  general,  there  may 
be  mental  sjinptoms  of  which  the  chief  characteristics  are  failure  of 
memory,  hebetude,  apathetic  indifTcrcrice  or  tendency  to  sleep,  vaguo 
restlessness,  and  inaliility  to  concentrate  attention. 

(iii.)  The  rpgional  diagnosis  of  lesion  of  the  frontal  lobe  is  rendered 
more  probable  if,  in  addition  to  the  psychical  symptoms,  there  occur 
convulsive  or  pandytEc  symptoms,  monoplcgic  or  hcmiplegic,  on  the 
opposite  side  of  the  body.  These  symptoms  are  indicative  of  extension 
of  the  lesion  backwards  into  the  Kolandic  area. 

(iv.)  The  diagnosis  of  lesion  of  the  frontal  lol)©  may  be  made  with 
still  greater  certainty  if,  in  addition  to  the  symptoms  enumerated  imder 
paragraphs  iL  and  iii.,  thei'e  are  signs  of  presHiire  in  the  antoriur  fossa ; 
consisting  in  protrusion  or  disi)lacement  of  the  eyeball,  with  perhaps 
unilatenil  loss  of  vision,  anosmia,  and  paralysis  of  one  or  other  of  the 
oculomotor  nen-es. 

(v.)  Tlie  diagnosis  is  confirmed  if,  in  addition  to  somo  or  a  combina- 
tion of  several  of  the  nlHive-mentinned  symjitoms,  there  is  pain  on  deep 
pressure  on  the  frontal  bone.  This  local  pain  may,  however,  bo  entirely 
absent  if  the  lesion  be  subcortical,  and  ia  esgrecially  to  be  found  in  cases  of 
tumour  causing  tension  or  irritation  of  the  dura  mater. 
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OiBKASE  OF  THE  "RoLAxmo  OK  MoTOR  'REniON. — The  KolanHic  or 
motor  region,  as  defined  by  esperimeiils  nii  monkeys  (Forner  (23), 
fichafer,  Horaley  ami  Bccvor),  inclnden  the  cnnvohitions  which  bound 
the  fissure  of  RoUmlo ;  namely,  the  ascenriling  frontal  or  prfcentral 
convolution  and  the  base  of  the  euperior  frontal,  the  ascoiidiitg  i^iritital 
Aiid  its  bruiuluned  base,  the  postc-ro-pHrietal  or  superior  parietal  lobule, 
togQthor  with  the  corresponding  portion  of  the  marginal  convolution 
which  forms  the  mesial  aspt^ct  of  the  hemisphere.  In  this  region  are 
■ituatc<l  spppialised  aro-na,  stimulation  of  vhit-h  by  tlie  electric  cnrrent 
gives  rise  to  certain  definite  movements  of  the  opposite  side  of  the 
body;  namely,  of  the  tnink,  Ijmba,  facial,  lingual,  and  laryngeal  musclesjia 
and  derttniction  of  which  causes  hemiplegia,  if  the  entire  region  be  da-* 
etroyed ;  or  limit^^d  or  dissociated  paralyses  or  monoplegias,  if  indi- 
vidual areas  only  are  destroyicd  :  the  paralv-iis  or  monoplegia  in  this 
cue  corresponding  to  the  movements  which  are  excited  by  the  elocLric 
current 

At  the  upper  extremity  of  the  central  convolutions,  and  extamling 
over  the  margin  oi  the  hemisphere  into  the  posterior  part  of  the  central 
convolution — paracentral  lolmle, — electrical  stimulation  gives  rise  to 
movements  of  the  loiPrr  exiremiiy.  The  movements  so  excited  varj'  with 
the  position  of  the  electrodes  in  this  area.  Behind  the  fissure  of 
Kolando  they  are  chiefly,  or  exclusively,  of  the  foot  or  toes ;  in  front  of 
the  fissure  of  Rolando  they  are  combined  with  movements  (flexion)  of 
the  leg  and  thigh.  With  minimal  stimulation  (HnrBley  and  Urevor)  it  is 
possible  to  nolo  diiferentiated  movements  of  the  lower  limb  with  still 
greater  minuteness,  and,  in  particular,  the  great  toe  may  be  separately 
thrown  into  action  by  stimulation  at  the  uppermost  extremity  of  the 
fissure  of  Kolando. 

Below  the  leg  area,  and  partly  in  front  of  it,  and  occupying  the 
middle  third,  or  rather  middle  two-fourths,  of  the  central  convolutions, 
there  ia  an  area  stimulation  of  which  causes  movementa  of  the  upjper 


exiremitff.  In  thin  area  one  mny  diRtinguisli,  moro  or  less  completely, 
protraction  and  retraction  of  tho  upper  arm,  Hexifvn  and  snpinaiion  of 
tbo  foreami,  and  moveinenU  of  the  wribt,  tUumli,  mid  Jiiigurs.  The 
pruximul  tuuvemctit^  arc  mute  particularly  represented  in  the  upper  p:irt 
of  thiJt  area  ;  the  distal  move  hum  its,  namely,  those  of  the  dngen)  and 
thnrah,  in  its  lowBr  part.  By  minimal  Ptimuiation  of  the  lower 
extremity  of  the  intrapariotal  sulcus  the  thumb  alono  may  bo  thrown 
iuUi  action. 

Below  the  arm  ai-ea,  and  occupying  the  lower  thii-d  of  the  contral 
convolutions,  electrloU  stimulation  causes  movements  of  tho  /off,  mfiutk, 
tttti-ytje,  and  UrifTU,  lo  the  upper  part  of  this  area  stimulation  in  front 
uf  the  Geifiurc  uf  Rolando  caiiitL-tf  movLMnents  of  the  upper  facial  niuKcles, 
and  l>ehind  this  5s8ure,  of  the  platyama  myoides.  In  the  lower  porti4)n, 
stimulation  causes  niovomentii  of  thn  mouth  and  tongue — protrusion  of 
the  tongue  being  generally  caused  by  stimulation  anterior,  and  retraction 
by  stimulation  posterior  to  the  fistiure  of  liulando.  In  the  anterior 
division,  also,  of  the  lower  half  uf  this  area  stimulation  gives  rise  to 
pbonatory  closure  of  tho  vocal  cords  (Horaloy  and  Somon),  and  occasion- 
ally, as  I  have  found  in  some  animals,  to  actual  phonation. 

The  Holandic  region,  as  has  been  stated,  extends  over  the  margin  of 
the  hemisphere  into  the  marjiinal  eonvolntion,  on  the  mesia)  aspect  of 
the  homispheru ;  arid  stimulation  of  this  convolution  from  before  back- 
trards  gives  nso  to  muvuments  uf  the  arm  and  shoulder  girdle,  trunk 
and  pelvis,  and  lastly  of  the  leg,  foot,  and  toes  (Horaley  and  Schafcr). 
Jklovcmenta  excite<l  by  stimulation  of  this  region,  however,  aro  less 
capable  of  being  exactly  di*crimiiuited  one  from  anotliL-r. 

Whether  in  respect  to  the  effeeta  of  electrical  stimulation  of  tho 
cortex  a  parallelism  exists  between  tho  lower  animals  and  man,  is  a 
question  which  has  been  answnred  in  the  affirmative  by  some  recent 
observiiUons  in  pjitioiits  in  whom  the  brain  has  been  exposed  M'tth  n 
\ie.vr  to  the  extirp:itinn  of  lesions  supjHJsed  to  be  the  cause  of  focal 
epilepsy.  Cases  of  this  kind  have  been  reported  by  Mills  (47),  Keen  (31)), 
IJoyd  and  Deaver  (41),  Nancredo,  liansoni,  and  l>ana  ( 1 6).  Tho 
results  have  been  such  as  to  show  that  tho  same  kinds  of  movements 
occur  in  man  as  in  the  monltcy,  though  we  cannot  say  tlmt  a  precise 
anatomical  homology  lus  yet  been  established.  Tlie  excitation  method 
is  now,  indwid,  employed  by  surgeons  aa  a  guide  to  the  exact  lowdisation 
of  a  centre  which  it  is  desired  to  extirpate. 

Tlie  results  of  the  excitation  mctbiKl  show  that  whether  the  imii- 
\-idual  segments  of  a  limb  are  separately  localised,  or  are  represented 
more  or  less  throughout  a  common  area,  the  areas  as  a  whole  are  com- 
pletely diflcrentiated  from  each  other.  Thus  no  movements  of  tht:  leg 
can  be  excited  from  irritation  of  tho  facial  centre,  nor  of  the  face  from 
the  leg  centre. 

The  fact  that  stimulation  of  tho  margin  of  a  given  area  is  apt  to 
produce  combined  movements  of  this  and  the  adjoining  area,  docs  not 
justify  the  conclusion  that  this  portion  subserves  coujoint  functions.     It 


is  more  likely  that  the  excitation  method  cannot  accurately  map  out 
the  bomidftrics  of  respective  arcas^  for  ui-eaa  which  arc  in  closeat  prox- 
imity to  each  other,  anjitomically  and  functionaUy,  are  apt  to  be  dis- 
charged by  diffuBLon  of  the  same  stimuluH.  In  respect  to  the  movements 
of  a  litnb,  however,  it  is  fotmd  that,  though  a  particular  moveraent  may 
ho  frequently  isoluted  by  minimal  stimulation  of  a  defined  point  within 
the  gcnoL'a]  ai-ca,  yet  this  tiumo  movcniL-tit  uiay  occur  along  with  others 
when  another  |iiu-t  of  the  area  ia  under  stimulation.  Tbia  may  be 
interpreted  either  on  the  supposition  that  the  particular  movement  is 
repreaonted  throughout  the  whole  of  the  area,  or  that  it  is  the  result  of 
a  diftusioii  of  the  stimulus  to  the  particular  area  previously  defined  by 
minimal  stimulation. 

probably  both  aiippositions  are  more  or  lese  tnie.  Tnaamuch  as  the 
movemeute  excited  from  the  cortex  are  acts,  and  not  mere  muscular 
contractions,  it  is  probable,  ftxim  a  cunsideratioii  of  the  results  of  stimula- 
tion of  the  routs  of  the  brachial  and  crural  plexuses,  tliat  ibe  same  move- 
ment may  occur  in  ditfarent  combinations ;  and  that  there  may  be, 
therefore,  a  multiple  reprosentation  of  a  given  muscular  group.  But  this 
does  not  justify  the  conclusion  that  one  and  the  same  portion  of  gray 
matti'f  can  nubserve  different  functions.  My  opinion  is  that  functional 
differentiation  depends  on  anatomical  conditions,  and  that  those  are  as 
distinct  in  the  cortical  centres  as  one  organ  from  another.  The  centre 
far  the  thigh  can  no  more  function  for  the  arm  or  band  than  the  eye  for 
the  ear,  or  conversely.  But  multiple  representation  will  permit  of  the 
movements  more  especially  centralised  in  a  ^ven  area  being  carried  out, 
in  ccrtjiiu  combinations  at  least,  notwithstanding  the  destruction  of  this 
|wu-ticular  area.  Hence,  for  instance,  destruction  of  the  thumb  urea 
projier  may  not  entirely  paralyse  the  thumb,  if  this  be  represented  also 
elsewhere. 

The  same  difficulty,  whieh  is  encountered  in  defining  the  complete  dif- 
ferentiation of  movements  hv  electiical  stimulation,  is  observed  in  the 
case  of  destructive  lesions  which  invade  the  boundaries  of  respective  areas. 
Hence  a  lesion  which  paralyses  the  thumb  is  apt  to  cause  a  greater  or 
loss  degree  of  painilysis  of  the  whole  asm  ;  or,  it  may  be,  of  the  leg  also, 
if  the  lesion  extend  beyond  the  boundary  of  the  arm  centre. 

It  haa  been  established,  by  experiments  on  monkeys,  that  destruction 
of  the  areas  excitation  of  which  produces  definite  raovementa,  causes 
volitional  pivnilysis  of  the  same  movements  on  the  opposite  side  of  the 
bu<ly,  which  varies  in  extent  and  complcti-ncss  with  the  destruction  of 
the  respective  centres.  When  the  destruction  is  complete  the  pantlysis 
is  permanent,  and  is  followed  by  degeneration  of  the  pyramidal  tracts  of 
the  spinal  cord  and  contracture  of  the  pjiralysed  limbs  (23).  Some 
movements,  however,  are  bo  bilatenilJy  represented  in  each  cerebral 
hemisphere  that  even  complete  extirpation  of  the  centres  in  the  one 
hemisphere  causes  little  or  no  obvious  impT.irnient  of  these  movcmculs; 
and,  in  order  that  paralysis  should  result,  it  Is  necessary  that  the  centres 
on  both  sides  should  bo  destroyed.     Of  this  character  are,  first,  those  of 


the  tnuik,  hip,  and  shoulder  girdle,  which  have  their  centred  in  each 
marginAl  convolution;  thus  in  order  that  these  movements  may  be 
paralysed  it  is  necessary  that  the  marginal  convolution  should  bo  da- 
atroyed  in  both  hemispheres;  secondly,  the  movements  of  the  mouth 
and  tongue;  and,  thirdly,  those  of  the  larynx. 

Vuilatenil  extirpation  of  the  oro-lingual  or  of  the  laryngoAl  centres, 
at  the  lower  extremity  of  the  Rolandic  areji,  does  not  appreciitbly  impair 
the  movement  of  articulation  or  of  phoiiation ;  whereas  they  become 
completely  paralysed  when  the  centres  arc  destroyed  in  both  hemi- 
spheres.  It  would  appciir  that  such  movcmentti  as  may  not  be  primarily 
peprest'uted  bilatendly  in  each  hemisphere  are  secondiirily  associated, 
according  to  Jtrriadbent's  hypothesis,  by  commissural  fibres  between  the 
respective  bulbar  and  spinal  nuclei.  That  bilnteral  representation  of 
movements  in  the  cerebral  heniiaphercs  is  founded  not  merely  on 
fimctioiial  but  on  structural  relations  is  proved  by  the  fact  that 
secondary  degeneration  in  the  pyramidal  tracts  occurs  on  both  aides  in 
Accordance  with  the  degree  of  representation  in  tuch  hemisphere.  Thus, 
according  to  the  researches  of  Sherrington,  if  the  lesions  affect  the  centies 
for  the  limbs  only,  the  pyramidal  degeneration  is  almost  entirely  on 
the  opposite  side;  whereas  it  is  deeidodly  bilateral  if  the  lesion  invade 
the  marginal  cunvolutioii :  and  this  is  still  more  pronounced  if  the  lesion 
invade  the  laryngeal  centre. 

These  facw  show  that  even  in  the  case  of  the  limbs,  each  hemisphere 
represents  both  sides  of  the  body,  raainly  the  opposite,  but  also  to  some 
ext4.Mil  the  same  side  ;  and  this  is  in  accordance  with  the  observations  of 
Bniwn-Si'quanl,  Pitros,  and  Friodlander — that  lesions  which  cause  hemi- 
plegiii  of  the  opposite  side  cAUse  also  some  diminution  in  the  dynamic 
energy  of  the  limbs  on  the  same  side. 

The  bilateral  relations  of  cjLoh  hemisphere,  so  well  marlted  in  monkeys 
and  man,  is  still  more  pmnounced  ia  some  of  tlio  lower  animals;  and  it 
is  this  bilatcml  rep  rose  ntaiion  whirh  accounts  for  a  large  amount  of 
recovery,  even  when  the  motor  centres  of  one  hemisphere  have  been 
entirely  destroyed.  The  recovery  extends  more  p^irticularly  to  those 
movements  which  are  more  or  less  habitujilly  associateil  with  those  of 
the  other  side,  and  least  of  all  to  those  movements  wliieh  are  most 
independent  and  most  highly  epecialiacd.  Hence,  in  cortit-al  motor 
paralysis  the  arm  is  more  paralysed  than  the  leg,  and  the  distal  move- 
ments of  the  limlj  more  than  thu  pro\nmal. 

Cortical  motor  paralysis  is  essentially  paralysis  of  voluntary  move- 
ment, or  that  which  implies  conscious  discrimination ;  and  is  consistent 
with  the  retention  of  co-ordirmted  movements  of  the  same  muscuLir  groups 
of  considerable  complexity  of  the  autonaatic  or  instinctive  order.  The 
degree  in  which  these  are  retained,  after  extirpation  of  the  motor  cortex, 
varies  much  in  different  orders  of  animals;  they  are  highest  in  iishes  and 
birds,  and  lowe^^t  in  monkey  and  man. 

Ixsions  invatling  the  Kolandic  area  are  divisible  into  two  great 
groups ;  first,  irritative  lesions,  and,  secondly,  destructive  lesions.     Prac- 


tically,  however,  thoy  cannot  be  separated  from  each  other  by  hard  and 

fast  lines,  for  not  iiifj'i.'i|ucnt]y  those  lesions,  whieh  ullimatfly  prove 
destructive  of  the  centres  which  thoy  invade,  are  primarily,  or  at  some 
time  ill  their  cr>iirfie,  atwociated  with  irritative  phenomen:i. 

Irritative  leslons-^lmuitive  leaiotiB  are  so  callwl  hecanso  they  tend 
to  induce  a  sudden  or  explosive  discharge  similar  to  that  wliich  may  be 
induced  urtiKcially  by  lung-continued  ulcctrical  stiniutatiun  of  the  curtex. 
The  discharge  is  apt  to  leave  a  condiiion  of  exhaustion,  so  that  a  para- 
lytic condition,  more  or  has  enduring,  may  lie  observM  t«j  follow  the 
epileptiform  conviikion.  This  may  be  a  po8t-epilej)tiform  hemiplegia 
or  a  i>ost-epilcptifonu  nionui)lcgia,  according  as  the  convulsion  has  Wen 
general  or  limited.  As  the  jKithology  of  unilateral  epileptiform  con\'ul- 
sions  waA  first  clearly  i[idiaited  hy  Dr.  Ilughlings  Jaekgon,  the  aHection 
has  been  appropriately  termed  "  Jacksonian  epilepsy.'' 

JiU'k-goiiian  cftiUpMj  may  lic  tukon  in  uU  crises  to  indicate  the  exist- 
ence of  Bome  irritative  lesion  of  the  cortical  motor  c-entroa.  The  mere 
occnrronco  of  a  unilateral  con\nd8ion,  or  of  an  epileptic  attaek  in  which  ibe 
convulsions  arc  exhi))ited  mainly  on  one  siile,  docs  not,  however,  prove, 
apart  from  oihnr  indication!*,  that  the  lesion  is  orjpinic  ;  or,  if  organic, 
that  it  is  situated  in  the  cortical  motor  zone.  I  have  found  experi- 
mentally, and  it  is  also  in  accordance  ^vith  tbc  facts  of  hurn:i:n  jxtthology, 
that  irritiUiun  primarily  situated  outside  the  motor  zone  may  result  in 
an  attack  of  unilateral  conmlslona.  But  in  these  cases  there  is  no  doubt 
that  the  convulfiions  are  proximat^^ly  due  to  irritation  secondarily  Bet  wp 
in  tho  cortical  niatLcr  of  the  llolandic  area  ;  since  convulsiuns  of  the  type 
known  as  Jacksonian  epilepsy — that. is,  tonic  followed  by  clonic  spsisms  on 
the  opposite  side  of  the  bo<iy — nevnr  occur  on  alimidation  of  the  mcfiullary 
fibres  alone,  and  cannot  be  pro<]nced  if  the  cortical  motor  centres  are 
destroyed!  on  both  side*.  Irritation  of  the  subjacent  medullary  fibres 
caiises  tonic  contractions  only,  ami  the  duiiktion  of  the  elltict  is  strictly 
proportional  to  that  of  the  etimulns  which  is  applied. 

In  the  great  majority  of  instances  the  lesions  which  cause  Jacksonian 
epilepsy  are  situated  either  in  tho  cortex  itself  or  immediately  subjacent. 
There  is  rcjiaon  to  believe,  however,  that  \u\  irritable  or  explosive  con- 
dition of  the  cortex  manifesting  itself  in  unilateral  sjiaams,  monoplegic  or 
hcniiplegic,  may  he  set  up  hy  lesions  primarily  situated  in  the  periphery. 
Thus  Mills  (4  7)  has  recorded  a  ease  of  epilepsy  of  the  Jacksonian  type  in 
contitjction  wiih  a  iieunuua  of  the  right  hand,  tho  result  of  injury.  The 
spasms  affected  the  right  side,  beginning  with  the  fingers,  and  extending 
to  the  ami,  face,  and  leg  without  loss  of  consciousncsa. 

Convulsions  of  a  similar  periphprai  origin  have  been  produced  by 
Brown-St><]unrd  by  lesions  of  the  sciatic  nen'e  in  guinea-pigs.  It  is  also 
worthy  of  note  that  imilateral  con>idRions  may  be  caused  on  the  same 
side  by  irritation  of  the  diu-a  mater.  This  I  have  frequently  seen  in  tho 
course  of  my  experiments. 

The  vwrbid  antilomy  of  Jackstmian  epilepsy  is  variable,  but,  from  tho 
point  of  view  of  regional  diagnosis,  the  exact  character  of  the  lesions  in 
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nnimportAnt.  Generally,  it 
to  produce  an  iiiHanmmUiry  or  h ypcnemic  condition  of  the  conical  centres. 
They  include  exostoses,  depressed  fnujturcs,  spifula  of  bono  and  ciciiliices, 
resuUiug  from  traunuitic  lesion,  meningeiil  irritation,  tubtirculoua  iind  other 
tumours,  and  ftapeciaJly  Bvphilitic  U'siona  of  the  cortex.  Tlicse  last  are 
such  a  frequent  and  potent  cjiiise  of  Jacksonian  epilepsy  that  syphilitic 
epilepsy  and  Jatk«ouiiiTi  epilepsy  arc  someliuie«  used  inieixhangciibly, 
though  the  one  uiinie  is  by  no  means  cooxtensiv«  with  the  other. 

A*  haa  been  remarked  before,  the  disease,  wbirh  begins  as  an  irritative 
lesion,  very  generally  tends  to  destroy  ihe  re^tm  in  which  it  is  situated, 
luid  thus  leads  to  paralysis  with  accondaiy  degeneration ;  irHlativo 
pbenomcna  Wing  prone  to  occur  so  long  as  tliu  vitcdity  of  the  gi^ay 
matter  is  not  entirely  exhausted.  It  is  this  tendency  which  enables  us 
to  arrive  at  the  regional  diaguoRis  nf  the  seat  of  the  lesion  in  a  more 
precise  manner  than  if  the  phenomonii  were  of  the  purely  irritative  order  ; 
for  the  determination  of  the  scat  of  an  irritative  lesion  is  more  untertain 
than  that  of  a  destnielivc  lesion,  owing  to  the  ditficidty  of  determining 
the  exact  6Xt«nt  of  the  zone  through  which  a  vital  irritation  may  diffuse 
itself. 

If,  however,  the  convuUive  dischargo  be  associated  with,  nr  followed 
by,  |)anilytic  weakness  in  the  face,  arm,  tjr  leg,  the  position  of  th«>  lesion 
CAn  be  more  accurately  determined,  .ic«ording  to  the  principles  which  will 
l>e  hud  dunn  more  fully  in  the  next  t>ection. 

Jackitonian  epilepsy  in  its  early  stages,  and  often  throughout  its  whole 
course,  i«  limit«d  to  the  face,  arm,  or  leg ;  or  to  .some  particular  muscular 
group  on  the  opposite  side  of  the  body.  With  this  monospasm  or  proto- 
•pnsm  there  is  often  a  tendency  to  generalisation,  and  the  convuUiuns 
usually  follow  a  definita  order.  If  the  spasms  begin  in  the  face,  they 
next  attack  the  arm,  and  then  the  leg  ;  if  they  l>egin  in  the  hand, 
they  ascend  the  arm,  then  atl«ck  the  fae<>,  and  ultimately  spread  to 
the  leg;  if  tbcy  begin  in  the  leg,  they  next  atTei;t  the  arm,  and  l;istly 
the  face.  This  onler  is  rarely  inverted,  and  it  never  happens  that  a 
Apasm,  beginning  in  the  face,  attacks  the  lifg  before  affecting  the  arm. 
The  explanation  of  the  Re<|uence  of  the  spjisms  in  Jacksonian  epilepsy 
is  afforded  by  the  position  in  ihe  IJolandic  area  of  the  respective  centrea 
of  the  face,  arm,  and  leg.  In  order  that  irritation  starting  from  the  facial 
area  should  ascend  to  the  leg  area,  it  is  necessary  that  it  should  diffuse 
itsMf  through  the  ann  area  which  FO|)arates  them  from  each  other. 
L'TiUally,  when  the  con^^llsions,  starling  in  a  ^ven  point,  have  become 
unlluteml,  conscinusness  is  lo^t ;  and  in  this  ease  the  convulsiun.s  generally 
extend  to  the  other  side,  and  become  bilatiTnl, 

Three  lyjxs  of  Jacksonian  epilepsy  may  be  conceived,  accoi-ding  as 
the  spasms  begin  in  the  face,  arm,  or  leg. 

f'irst,  fndiil  monmpaimi  or  protufpiLftn. — In  this  cajie  the  spa-sms  usually 
begin  in  the  angle  of  the  mouth,  spread  t!;ence  to  the  head  and  nock, 
causing  rotation  and  conjugate  dfvintion  to  the  opposite  side,  and  thence 
lend  to  spread  to  the  arm  and  become  general     Under  such  conditions 
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wo  may  assmiie  llie  t'xisl*;ncc  of  an  imtative  Icsiaii  of  the  fjicial  cent 
Hittuitfld  nt  tlifl  lower  cxtiiumity  of  the  Uoliindic  urea.  It  is  not  ncct 
htive  to  refer  iti  ilowil  to  the  ctidciice  in  siiijp<>rt  of  thin  iiniposition. 
The  chief  facts  bearing  on  this  subject  may  lie  fonnri  on  rrforencc  to 
Charcot  and  Pitrcs  (13),  Grassct,  Do  Boyar,  and  the  author's  J^alU^ation.] 
of  Cerrbrol  Dmase  (23). 

In  nn  interesting  rase  reported  by  Dr.  Byrom  Bramwpll  (]0)  tho  fits 
bcgjtn  with  8p(ism  in  the  right  phitysma,  anil  were  freriuently  confined  to 
this  miuole.  The  lesion  in  this  ciise  was  a  small  spiculura  o£  bone  projfct- 
injg  from  the  inner  table  of  ihc  skull,  the  rcsijU  uf  acmnial  injury  received 
some  years  previously,  whiL-h  impinged  on  the  cortex  at  the  inferior 
extremity  of  tho  ascending  parietal  convolution.  Tho  situation  of  the 
lesion  exactly  corresponded  to  the  position  of  the  centre  for  the  platysma, 
as  defint'd  by  electrical  irritation  of  the  brain  of  the  monkey. 

Secondly,  l>rtvhiai  w<*ncsjHi.''iit  or  jirolt>sjni.^m. — Of  cases  of  spapms, 
dependent  on  cortical  lesion,  beginning  in  the  hand  and  arm,  nr  limited 
to  it,  there  iire  now  many  on  record.  As  a  nde  they  begin  in  the  tiDger%J 
and  more  cspcciiUIy  in  the  thumb  and  index  finger ;  but  this  is  not 
necessarily  so,  aa  much  depends  upon  the  exact  position  of  the  lesion 
in  the  arm  area. 

As  h\s  already  1>ccti  not«d,  the  proximal  movoments  of  the  arm  are 
reprcaentetl  in  the  upper  pait  of  the  arm  area,  and  the  distal  in  the 
lower.  In  Korae  roconled  ciisee  no  exact  description  is  given  of  tlie  march 
of  the  spiisms ;  but  in  others,  in  whiiih  they  specially  began  in  tho  fingor»i] 
or  hand,  the  lesion  has  Viecu  fontid  either  in  the  ascending  {uirietal  con- 
volution, or  in  close  proximity  to  it. 

One  of  the  most  intcrcstitig  cases  of  this  kind  has  been  reported  by 
Dr.  Dreschfeld.  The  patient  sutfered  from  repealed  attacks  of  con- 
vulsions limited  to  the  loft  arm,  beginning  with  closure  of  the  fist, 
fiexion  of  the  wrist  and  pronation  of  the  forearm,  together  with  spasms 
of  the  left  platysraa.  Tho  dnra  mater  was  found  adherent  to  the  cortex 
on  the  right  side  over  the  greater  part  of  the  ascending  parietal  convolu- 
tion luid  suprumarginal  lobule.  In  a  case  under  the  care  of  Dr.  Hugh- 
lings  Jaekson,  reported  by  Mr.  Horsley  (35),  the  patient  was  subject  to 
Bpasms  beginning  in  the  left  thumb  and  forefinger,  and  frequently 
followeil  by  tflmpor-iry  paralysis  of  the  left  arm.  The  spiisms  depended 
upon  the  existence  of  u  small  tiunoiu'  situated  at  the  junctiiin  of  the 
lower  and  middle  thinls  of  the  posterior  central  convolution  in  the  right 
hemisphere.  Tlie  lesion  was  accurately  diagnosed  from  the  sjTnptoms,, 
exposed,  and  removed.  In  those  cases  in  which  the  spt\sms  have  begu 
in  the  upper  arm  and  descended  to  tho  hand,  the  lesion  has  been  found 
at  the  u]iper  pirt  of  the  arm  avca.  A  typical  case  of  this  kind  has  been 
recorded  by  Hughlings  Jrtckson. 

In  these  and  similar  facts  wo  have  reason  to  believe  that  the  exact 
situation  of  the  lesion  iu  the  arm  area  may  be  determined  by  careful 
observation  of  the  mode  in  which  the  attacks  set  in  ;  and  that.,  in 
acconUiice   with   clectriuil  stimulation,  the   spasms   will   begin  in  the 
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pmximni  nr  distal  pcirt  of  the  limT},  according  as  the  lesion  is  situated  in 
the  upper  or  Knver  division  of  tlie  .'inn  area. 

Thirdly,  cniral  monospiism  or  prMospasm. — In  the  third  ^onp  of  cases 
the  ills  iKJjpn  in  the  lower  extremity,  and  nmy  begin  in  the  fout  and 
Hscend  to  the  thigh,  or  in  the  muscles  of  the  thigh  iind  descend  Lo  the 
fooL  In  sneh  caaes  the  lesion  is  found  at  the  U])pcr  extremity  of  the 
Holandic  Rssure,  as  in  a  case  reported  by  Hiighlings  Jaekson.  In  another 
reported  by  the  same  tiuthor  the  fits  began  in  the  right  leg,  and  were 
froqiiently  Hnitted  to  it,  followed  in  time  by  paralysis  of  this  limb  and 
other  signs  of  extension  to  the  hemisphere  in  genernl.  A  tumour  w;i8 
found  at  the  upper  extromiiy  nf  tho  ascending  frontal  and  base  of  tho 
superior  and  midttle  frontiil  convolutions.  Alany  simiLir  instances  might 
be  mentioned.  Vui  further  details  tho  reader  ia  referred  to  the  author's 
GuuUtoui.-iii  and  Croonbn  lectures  (23). 

Tho  rnonoflpaams  or  prntoRpasms  of  Jacksonian  epilepsy  arc  not  in- 
frequently preceded,  or  accompanied  by,  a  subjective  fiensjitioii  or  sensory 
aura  in  the  [Hvrts  invaded  by  tho  spasm.  It  may  be  limited  to  these,  or 
the  sensor)'  discharge  may  be  more  extensive.  Thus,  in  a  case  rep<jrted 
by  liansom,  the  fits  began  wth  tingling  in  the  left  thumb,  followed 
by  spasms  which  sprciid  up  the  arm  to  the  face.  Occasionally  the 
tingling  sensation  occurred  alone,  without  spasm  ;  and  in  addition,  at  a 
later  dat«,  there  was  also  a  visual  anm  in  the  left  eye.  The  lesion  in 
this  case  w;ia  an  adhesion  of  the  pia  mater  to  tho  cortex  at  the  junction 
of  the  middle  with  the  lower  third  of  the  liolandic  area  of  the  right 
hemisphere. 

Confirmatory  evidence  of  the  regional  diagnosis  founded  on  the 
symptomatology  may  in  many  cases  be  obtained  by  deep  pressm-o  on  the 
skull  over  tho  suspected  seat  of  the  Icwioc].  Tciidenie.ss  or  distinct  pain 
may  thus  Ihj  elicite<l,  even  though  the  patient  imiy  nnt  have  complained 
spontane^'insly  of  pjiin  in  Ihifi  region.  This  is  iwirticularlj'  tnie  of  syphilitic 
and  irritative  lesions  in  general.  In  the  case  of  lesions,  however, 
which  do  not  uclually  reach  the  cortex,  this  symjHom  may  I>o  entirely 
absent 

Sumtnnry, — (\.)  Irritative  lesions  of  the  Ilolandie  area  arc  indicated  by 
epileptiform  convulsions  on  the  oppoi>ite  side  of  the  body,  M'hich  may  l>c 
linuted  to  the  arm,  leg,  or  face;  or,  beginning  in  this  way,  may  become 
general,  with  or  without  los»  of  consciuusnesji. 

(il)  There  need  not  be  any  discoverable  organic  lesion  ;  but  if,  in 
addition  to  the  muscular  spasms,  there  is  paralysis  niort>  or  iess  enduring, 
and  tending  to  become  permanent,  we  may  diagnose  an  organic  lesion. 

(ill.)  The  nature  of  tho  lesion,  mmrt  from  external  indications,  must  be 
tletermined  by  the  chamcters  pecidiar  to  each,  such  as  tumour,  syphilis, 
And  the  like ;  urid  its  exact  scat  by  its  limitation  or  mode  of  onset  in  the 
face,  arm,  or  leg  respectively. 

(ir.)  If  in  the  face,  the  lesion  is  situated  in  the  lower  third  of  the 
Bolandic  area,  or  in  close  proximity  txy  it  If  in  the  arm,  in  the  middle 
third ;  if  iu  the  leg,  at  the  upper  third  of  the  Itolaiidic  area :  and  it 


may  be  more  exactly  defined  in  these  respective  areas  according  to  the 
muscles  jmranrilj  throim  into  spasm. 

(v.)  Confirmatory  of  tho  evidence  derived  from  the  mode  of  onset 
of  the  cotivulBions  is  the  fact  that  i«iin  may  frequently  be  elicited 
by  deep  pressure  over  the  coiTcsponding  cranio-tojx)graphieal  ai'ea. 

From  these  indicjitions  the  eeat  of  the  disease  may  as  a  nile  be 
accurately  defined  mth  a  view  to  excision  of  an  epileptogenic  fociis. 

Destructive  lesions. — A.  Affedwiis  of  vmii'm. — Dustructive  lesions  of 
the  liolandic  area  are  the  counterpart  of  irritative  lesions,  and  manifest 
themselves  in  paralysis  of  voluntary  motion,  limited  or  general,  according 
iis  the  lesion  invades  special  areas  or  the  whole  Jlohindic  region.  This  is 
true  uf  all  Icjiions  which  pfisitivcly  deiitr<jy  the  cortical  giay  matter. 
The  apjiarent  exceptions  to  this  rule  have  been  cases  of  superhciol  lesion, 
or  tunmurs  growing  in  nr  on  tho  cortex,  which,  it  ie  well  known,  may  in 
the  course  of  their  growth  gradually  push  aside,  without  actiially  destroy- 
in;;,  the  true  nerve  structurea  in  which  they  have  their  seat.  Cases  of 
this  kind  Iwve  been  reported  by  Samt^  Mafrnan,  Bnamwell  (11),  Bennett, 
and  others.  Or  the  lesions  may  have  c-tused  a  crrt-'iin  ammmt  of  destruc- 
tion, but  the  symptoms  during  life  have  either  not  been  carefully  observed, 
or  the  lesions  have  occunod  before  the  brain  hail  rtjached  its  full  develop- 
ment, thus  allowiiig  of  a  greater  degree  of  compensation  by  the  motor 
centres  of  the  other  hemisphere,  or  by  the  subjacent  ganglia.  In  this 
group  may  bo  classed  the  case  recorded  by  Cunningliaui,  and  cases  of 
porencephaly,  or  infantile  hemiplegia,  in  many  of  which  the  pamlysia 
is  less  in  degree  and  extent  tlian  is  usuiilly  found  as  the  result  of  pimtlar 
lesions  in  adults. 

Hemiplegia  of  tho  cortical  type,  due  to  destruction  of  the  whole 
Rolandic  area,  does  not  difTer  essentially  from  hemiplegia  due  to 
destruction  of  the  anterior  part  of  the  posterior  limb  of  (he  internal 
capsule  (see  p.  3S0).  There  is  the  same  relative  affection  of  tho  different 
movements,  those  being  moat  panilyscd  which  are  most  volitional,  and 
least  associated  with  those  of  the  other  side  of  the  body.  The  facial 
paralysis  is  most  markwl  in  the  lower  facial  region,  and  Ipjw  so,  hiit  stiH 
evident  on  carefid  examination,  in  tho  upper  facial  region.  Tho  move- 
ments of  the  leg  are  loss  paralysed  than  those  of  the  arm,  and  the 
proximal  niovements  af  the  arm  less  thati  thr»se  of  the  wrist  and  fingers  ; 
while  those  of  the  iriuik,  iirticulation,  and  phonation  are  not  perceptibly 
aflbrti^d. 

If  the  destniction  of  the  cortical  substance  be  complete  tbo  paralysis 
will  be  of  permanent  duration,  and  fuUoweil  sooner  or  later  by  sccondar)' 
contractui'e  of  the  [turalysed  limbs,  with  descending  sclerosis  of  the 
pyramidal  tracts.  If  tho  lesion  is  not  such  as  to  destroy  tho  gray 
matter  completely,  tho  hemiplegia  may  be  transitory,  as  is  not  in- 
frequently seen  in  the  course  of  general  jmralysis,  or  of  superficial  meningo- 
encephalitis. A  comjilete  hemiplegia,  however,  of  greater  or  less  dura- 
tion does  not  necessarily  indicate  total  destruction  of  the  whole  motor 
urea,  for  the  lesion  may  have  anatomical  limits,  while  tho  paralysis  on 
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opposite  side  is  genci'ol.  In  eiich  caaee  va  have  to  deal  with 
merely  dvnamic  diaturlKinces,  exlending  byyond  the  actually  demou- 
strahlc  lesion  ;  aitd  in  the  cniirse  of  time  tlic  pnils  which  have  not  been 
jictiuijly  destroye«J  may  regain  their  functions,  and  the  paralysis  become 
restricted. 

Though  the  rule  is  tbat  the  paralysis  occurs  on  tlie  opposite  side  of 
the  body,  there  ts  no  doubt  that  in  some  rain  instances  the  paralysis  baa 
been  direct,  that  is>  on  the  same  side  as  the  lesion.  These  c««e»,  however, 
are  by  no  means  so  numerous  as  BrownSt-quard  (12)  has  represented, 
for  a.  ki-gc  proportion  may  without  doubt  be  set  down  to  faulty  records. 
But  that  they  may  occur  has  been  proved  conclusively  hy  a  recent  ease 
carefully  observed  and  recorded  by  Chareot  and  Pitre8(i4).  This  was 
a  case  of  left  hemiplegia  with  aphasia  occurring  suddenly  without  loss  of 
consciousness,  and  without  aHcclion  of  scnsatiau.  The  paralysis  and  aphasia 
existed  a  whole  year.  After  death  the  right  heiuispliei*e  was  found  intact. 
In  the  left  hemisphere  a  large  area  of  soft-ening  was  found  extending 
from  the  ascending  limb  nf  tbo  Sylvian  fi.ssure  into  the  lower  part  of  the 
ft8C.ending  frontitl,  the  corresponding  poi-tion  of  the  ascending  parietal, 
and  the  Iwise  of  the  seconci  frontal  convolutions.  The  lesion  was  limited 
below  by  the  horizontal  limb  of  the  fissure  of  Sylvius;  and  sections 
thi^ugb  the  softened  region  showed  that  the  lesion  involved  only  the 
cortex  and  subjacent  medullary  fibres,  nnd  di<l  not  invade  the  internal 
capsule  or  K-Uial  ganglia.  SecomJarv  degeneration  was  trawd  into  the 
left  cms  and  the  left  pyramid.  In  this  case  there  was  no  <]ecussiition  of 
the  anterior  pyramidal  tracts  in  the  usual  situation.  Under  such  con- 
dition^  a  direct  paralysis  is  easily  understood  ami  aecountwl  for. 

Gimp]i!te  hemiplegia,  due  to  destructive  lesion  of  the  liolandic  area, 
does  not  differ  essentially  from  that  caused  by  lesion  of  the  correspond- 
ing part  of  the  internal  capsule.  This  staicnient^  however,  rcpiircs 
qualitication  in  respect  to  the  left  hemit^phere.  In  this  case,  in  the  vast 
majority  of  instances,  the  parnlysis  of  thn  limbs  and  face  is  associated 
with  aphakia — an  association  which  at  once  distinguishes  coj-tical  from 
capsular  rij^ht  hemiplegia. 

Hemiplegia  of  the  ordinary  kind,  however,  is  not  the  most  common 
form  of  cortical  paralysis,  for  only  rarely  ran  the  whole  motor  cortex 
be  simultaneonsly  destroyed  by  any  t>athologi«d  or  traumatic  lesion. 
Necrotic  softening,  from  vuseulai-  occlusion  of  the  middle  eerebral  artery, 
still  lenvtw  intact  the  upper  i>art  of  the  Kolaiidic  area  supplied  by  the 
anterior  cerebral ;  and  a  simulta.neouE  blocking  of  these  two  cbaimele, 
though  conceivable,  is  practically  an  nnknown  occurrence.  Hence  in  the 
comptetest  form  of  cortlcul  hemiplegia  from  vascular  occlusion  the  lower 
extremity  is  comj)arative!y  little  afTectod.  More  often  complete  hemi- 
plegiji  of  cortiwd  origin  is  a  succession  of  monoplegias,  due  t«  extension 
of  a  lesion  beginning  in  some  definite  area ;  and  wo  may  diagnose  the 
primary  scat  of  the  lesion  by  a  consideration  of  the  movements  which 
were  fii-st  paralysed  and  the  mode  in  which  others  were  successively 
abolished. 


Crural  monopUgia, — If  the  paraU-sis  is  limited  to  the  leg,  or  begins  in 
it,  llie  {iniaury  £>oi(t  of  the  lesion  is  Uic  piiracciitml  lobulti  or  upper 
extremity  uf  the  ceiitnU  convolutions  adjoinijig  the  longitudinal  Bssura 
III  tiijjt  form  of  raonapkgiii — crural  mniin|)legiit — of  which  thpre  are 
now  many  cases  on  record,  traumatic  and  otherwise^  the  lesion  has  been 
found  in  the  ret^ton  iiuHcatcd.  This  rc>;irm  appeal's  to  Ijc  ft  favoiu'itc  seat  of 
circiunseribed  tu)>tTculori8  disease.  (On  this,  lide  case  repoiled  by  Soiiqiies 
and  Charcot  (G4) ;  a  similar  one  by  IMlet ;  and  another  by  mj'self  (-6)). 

The  frequency  of  tuberculous  disease  in  this  region  is  attributed  by 
Souqucs  and  Charcot  to  the  relative  richness  of  its  circulation,  as  it  derives 
blood  from  buth  the  Sylvian  and  anterior  cerebral  arteries.  This  also  is 
the  region  more  juu-tioularly  involveil  in  birth  \v\\sy,  nr  congenital  s{i:isttc 
par^plejiia  iliie  to  tnuimaT.ic  njoningcjii  luvniorrhage  (M'Xutt).  Crural 
paralysis  is  very  frequently  associated  with  a  greater  or  less  degree 
of  |jaralysis  of  the  arm  also,  constituting  the  mixed  type,  hmrhio- 
crurai  mono^fijin.  In  at  least  ten  cases  of  crura!  monoplegia,  which 
I  have  found  on  rcconi,  the  losion  occupied  the  |mraecntral  lobule,  and 
the  adjoining  convex  aspect  of  the  hemisphere  at  the  upper  thir<l  of  the 
liolandic  zone.  And  in  many  of  the  combined  cases  the  progrftss  of  the 
dise.-ise  from  above  dowrwanls  was  distinctly  traced  by  the  course  of  a 
paralysis  beginning  in  the  leg  and  gradually  cxtendijig  to  the  nini. 

iiyachi'ii  mono}ilt'j{ti. — Pai'alysis  limited  to  iho  upper  extremity  or  to 
some  of  the  movements  of  this  limb,  constituting  brachial  monoplegia,  is 
of  very  common  oct^urrence.  The  legions,  with  some  variation  in  their 
extent,  liavc  ha^'w  found  to  implicate  tho  middle  twofourllis  of  the 
Kolandic  avea,  and  the  evidence  is  in  favour  of  tho  lower  iifid  |Kiaterior 
{>ortion  being  especially  relatotl  to  th«  finer  movoninnts  of  the  hand  ami 
vriBt  It  is  necessary,  however,  in  this  connection  t-o  remember  that  a 
lesion  primarily  situated  outside  tho  motor  area  and  gradanlty  invading 
it,  aiich  as  a  tumour,  is  apt  iirst  of  alt  to  cause  wcukrLess  of  the  M-rist  and 
fingers — an  illustration  of  the  general  principle  that  the  liner  or  more 
specialised  movements  are  tho  first  to  give  way  before  an  invading  or 
destroying  lesion. 

Many  of  the  eases  of  brachial  mouoplegiji  on  record  have  been  llie 
result  of  excision  of  a  supposed  focus  of  .Jacksonfan  epilepsy;  some  of 
these  cases  will  be  referred  to  subsequently  in  connection  with  another 
problem  (p.  299). 

BraehirtI  monoplegia  is  frequently  associated  with  (Kiralysisof  the  face 
of  the  ordinan,'  cereltral  type,  constituting  the  combined  form,  hrnrhio- 
facial  nutiiiqiifffia ;  an  association  specially  apt  to  occur  from  occlusion  of 
the  Sylvian  artery,  and  ;\e  a  nde  associated  with  aphasia  when  tho  lesion 
is  in  the  left  hemisphere.  This  associated  pandyais  is  on'ing  to  the  im- 
plication of  the  facial  with  the  bnic-hial  centres  ;  and  in  at  least  twenty 
cases  of  this  kind,  which  I  have  investigated,  the  lesion  was  found 
lo  invade  the  lower  half  of  the  Holandic  zone.  These  cjises  are  so 
common  that  it  is  unnecessary  to  refer  to  them  in  detail.  If  pantlysis  of 
this  foim  on  the  right  side  is  not  associated  with  aphasia  the  probability 


is  that  tlie  jtatient  is  left-lianclcd  ;  or  that  the  lesion  is  not  cortical,  hs  in  a 
case  reported  by  Dieulafny. 

Fatuil  monuplt'jin. —  Fafja.!  pamlysis  of  the  cofcbral  typo — faein]  mono- 
plt;gia, — that  is,  piiralysis  Uinitcd  to  thtj  lower  fiiciiil  region,  uiicomplieated 
with  pamlysia  of  the  :irni,  ia  not  a  very  common  occurrence.  Usually  it  is 
a^iXKiat^Hi  with  some  alfeciion  of  the  t<m^ue  and  mnecU^H  of  nriicnta- 
tion.  One  of  the  earliest  coses  of  cortical  facial  paralysis  on  record  has 
been  rciwrtcd  by  Hitzig.  This  was  the  caso  of  «  aoldier  who,  after 
a  bullet  wound  on  the  right  side  of  the  heaxi,  Ijegan  to  have  spasra 
in  the  left  siilo  of  the  f.ice  nni)  tongiic,  and  to  a  slight  extent  aIeo 
of  the  left  luind.  After  dojith  an  a-iiscess  was  found  at  tlie  lower 
extrciuity  of  the  right  ascending  froniul  couvolutiun,  between  ibe  pre- 
ccntral  sulciiii  and  the  fissure  of  Hukndo.  In  an  interesting  case  of  left 
facial  sjjasm  of  the  Jacltsonian  type,  under  my  own  care,  operated  upon  by 
Mr.  Horslej',  excision  of  the  lower  extremity  of  iho  right  ascending  frontal 
convolution  caused  weakness  of  the  left  side  of  the  face  and  defective 
articuhiiion. 

The  lowermost  extremity  of  the  ascending  frontal  convolution, 
and  baso  of  the  third  frontJLl,  is  the  region  iu  which  stimulation  causes 
movementa  of  the  tongue,  of  iho  tnusclcs  of  articulation,  and  also  of  the 
birynx.  Physiological  experiniicnts  sliow  that  these  centres  luive  bilateral 
relations  stimulation  causing  movements  of  both  sides.  Hence  it  ia 
that  unilateral  lesion  causes  only  slight  or  almost  imperceptible  weakness 
on  the  one  side.  This  fact  explains  also  why  the  lesion  which  causes 
aphasia  d<ies  not  imply  paralysiit  of  artirulaliun  or  phonatiou. 

It  is  not  necessary,  in  this  section,  to  discuss  the  pathology  of  aphasfa 
further  than  to  state  that  the  aphiwia  here  referred  to  is  Broca's  or  motor 
upbusia ;  that  is,  the  inabiUty  to  express  ideas  in  articulato  speech,  wbilo 
ideation  in  general,  and  the  eoniprchenatnn  of  speech  spoken  and  written, 
remain  unimpaired.  Uoually  the  lesion  causing  aphasia  is  vascular 
obdlruction  of  the  left  middle  cerebral  artery  ;  and  it  bus  been  supposed 
by  some  that  the  grejitcr  frequency  of  apha-tia  witli  right  tlian  with  left 
hemiplegia  ts  ilue  to  the  greater  frequency  of  vascular  ncclusion  in  the  left 
heniisphero,  jls  compired  with  the  right.  I  have  elsewhere  (^^3)  shown 
that  this  surmiso  is  completely  disposed  of  by  the  re|Kjrted  cases  of  aphasia 
from  traumatic  lesions  at  the  lower  extremity  of  the  Uolandic  /one.  For 
references  to  such  instances  see  8idiicy  Jones,  >Simon,  Proust  and  Terillon, 
AlacCormac,  Macewon. 

As  already  stated,  in  cases  of  motor  aphasia  there  is  no  paralysis  of 
the  muscles  of  articulation,  but  at  most  a  sli>^bt  weakness  of  the  ri<:ht 
Hugic  of  the  mouth  and  blight  deviation  of  titc  tongue  to  the  t'l^M, 
If,  however,  the  lesion  is  bilateral,  not  merely  is  there  aphasia,  but  also 
paralysis  of  the  inuselcs  of  tho  tonpue  and  articulation.  The  lust  instance 
of  this  kind  on  record  is  a  case  reported  by  Barlow,  A  l«)y  aj^ed  10, 
the  subject  of  a<irtic  dismise,  of  which  he  ultimately  died,  was  seized 
with  right  hemiplegia  (cltieHy  brachiofacial)  .vul  aphasia.  From  this 
he  recovered  at  tho  end   of  a  month.      Throe  months  later   he  wa.-^ 
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seized    with   left  brachio-fiicial   monoplegia.      WitL   this   att»c\   thfra] 
occiirntcl  iiphaai'a  also,  together  with  paralysis  of  the  movtmtjnts  of  tha] 
mtiuth  anil  tonjjHu.      He  wiw  unahlc  to  nhow  his  tenth,  oi-  to  prolnide  hi*^ 
toiiffiie ;  and  there  appeared,  in  the  words  of  Dr.  Uarlovr,  "to  be  loss  of 
voluntary  mulor  |jowor  over  the  muscica  coiicurited  in  deglutition  and 
articulation ;  reflex  deglutition,  however,  was  uuimpaired.     Mastlcaticin 
wufi  ditticult,  )>ut  nob  entirely  [lariLlysod,  aciil   the   (mticiit  was  ahic   tOA 
phonate.     Tliere  was  no  alfection   of  aensatiun  in  tbo   paralysei]    parta^J^ 
cilhi-'r  in  the  ekin  or  diucous  mem bi^t ties,  and  the  mii^Oes  reacted  normally 
to  the  fiinidic  cun'cnt."     The  cuiidition  lasted  till  di'ath.      After  death  a 
patch  of  softening  was  found  in  e.-ith  heinisphL're,  occupying   the   lower 
end  of  the  uiia'iidliig  frontal,  and  the  hinder  end  of  the  middle  ^nd  in- 
ferior froutal  convoluiions  (3).     The  condition  existing  in  this  case  is  in 
many  luspeetii  like  that  met  with  in  biiilur  paralysis,  though  there  arc 
Rome  essential  jxiints  of  ditTereneo  which  will  W  discussed  again,  in  connec- 
tion with  a  similar  group  of  symptoms  termed  "  psendo-bidl>ar  "  paralysis, 
to  distinguish  it  from  that  due  to  tmck-Ar  lesion  of  the  merlulla  oblongata. 

As  has  been  mentioned,  stimuhilion  of  the  lower  extremity  of  the 
ascending  frontal  I'unvolutloii  cuuses  phonatory  movements  of  the 
vocal  cords.  The  efl'ect  here  is  distinctly  bilateral ;  it  is  not  to  he  ex- 
pected, therefore,  that  unilateral  lesion  shuidd  cause  any  appreciable,! 
ulfec!tion  of  the  mr)vemcnta  of  the  vocjil  cords.  It  seems  somcwhxt 
strange,  however,  that  in  Rjirlow's  c;isn  jihtination  was  Rtlll  possible,  not- 
wirhstanding  the  apjMirent  totil  dest-iiiction  of  the  region  in  which  the 
laryngeal  movunienta  are  ccntrAlised.  If  the  centres  In  question  were 
entirely  destroyed,  we  miut  assume  tbat^  as  in  the  case  of  the  oculo-motor 
centres,  comjieoKition  may  be  efTected  l»y  the  basal  ganglia.  Some  eases'^ 
have,  however,  heon  reported  in  which  unibitcral  ci>rtical  lesion  in  the 
region  irjilicated  was  assoeiiitcd  with  |>aralysis  of  the  opposite  vocal 
cord.  In  one  of  these,  by  Seguin,  there  was,  apparently  in  connec- 
tion with  lesion  of  the  posterior  part  of  the  third  frontal  convolution 
on  the  right  side,  some  affection  of  phonation  ;  and  in  another,  by  Uarel 
and  Dor.  there  was  |»amlyai3  of  the  left  voca!  coni,  apjKircnlly  in  con- 
nection with  a.  lesion  uf  the  right  hemisphere  at  the  b;i3«  of  the  third 
frontal  convohiticm.  The  wises,  however,  were  not  verified  l>y  laryngo- 
ecopic  oxaniination^  nor  was  the  poniibility  of  a  bulbar  or  |>oripherrt|  nerve 
lesion  disproved ;  and  it  ia  exceedingly  improbable,  in  view  of  the  facts 
of  B:irlow'3  case,  together  with  those  of  ex  peri  menial  physlolog)',  that 
l|«.ralyfiis  of  the  vocal  cord  can  be  produced  by  a  unibiteral  cortical  lesion. 
Moreover,  Sir  F.  Semon  hjia  fihown,  by  lar}'ngoscopic  examination  of 
cases  of  riyhc  hemiplegia  and  aphasia  within  a  few  hours  of  the  attack, 
that  Ixtth  vocal  conls  move  in  a  perfectly  iiorniiil  manner. 

\Vhile,  therefore,  it  is  prohalde  that  the  larj'ngeal  centre  is  situated 
At  the  lower  extremity  of  the  ascending  fi-onial  convolution,  there  is  no 
satisfactory  evidence  on  record  that  complete  paralysis  of  une  or  both 
cords  has  been  caused  by  cortical  lesion. 

The  same  may  be  said  of  the  muscles  of  mastication.     Movements  of 
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the  luuiie  tnuitcleji  are  also  concerned  in  the  act  of  articulRtion,  and  these 
are  excited  bilaterally  by  stimulation  of  the  corteic  I'aralysis  of  these 
lusclcs  cannot,  therefore,  be  expected  from  aiiythiiij;  less  than  a,  bilateral 
lion  in  currt'spuiiding  parts.  In  Barlow's  case,  however,  though  the 
movrinents  of  mastication  were  excessively  feeble,  they  were  not  entirely 
paralysed. 

Lepiiic,  Langcr,  and  Picot  (quoted  by  Charcot  and  Pitres)  have 
ohsen'ed  trismtts  in  connection  with  cortical  lesions  :  but  the  [latlmlog)'  of 
this  symptom,  with  its  beaiing  nn  the  position  of  the  masticatory  centre, 
.has  not  been  eslAblished.  A  case  has  been  re|>orted,  liy  Hirt,  in  which 
slicatory  paralysis  was  apparently  due  to  cortical  lesion  ;  but  the 
case  was  a  ci^nipIieaLcd  one,  fur,  in  addition  U>  uiultiplc  cortical  lesions, 
there  was  degeneration  in  the  spinal  cord  also. 

We  may  feel  assured  that  every  movement  under  the  control  of  the 
will  is  rcpreseniod  unilatendly  or  bilaterally  in  the  Kolandic  area;  but 
the  clinical  evidence  at  present  available  does  not  enable  us  to  indicate 
the  centres  of  any  others  beyond  those  already  discussed  iu  the  prcecding 
lages. 

B.  Affedions  of  sensation. — Cortical  paralysis  due  to  destructive  lesion 
of  the  liolandic  area  is  e^tsentially  a  mntor  paralysis,  and  need  not  be 
accompanied  by  loss  of  senisation,  cutaneous  or  so-calleil  nniscitlar. 

The  patient  whose  limbs  arc  entirely  paralysed  from  cortical  dia- 
oase  may  feci  and  lui-aliso  the  slightest  touch,  appreciate  temperature, 
and  correctly  indicate  every  movement  cnmniunicnted  to  his  paralysed 
limbs.  Thus,  in  a  case  of  aphasia  and  rij,'ht  hemiplegia  under  my  aire 
in  the  National  Hospital  for  the  Paralysed  and  Kpileptic,  the  patient, 
whose  right  arm,  a  month  after  the  onset,  vras  still  absolutely  paralysed, 
felt  and  localised  the  slightest  touch  on  the  paralysed  limb,  and  correctly 
indicated  with  the  left  hand  every  position  pa-ssivcly  communicated  to 
the  right  After  death  necrotic  softening,  due  to  blocking  of  the  Sylvian 
artery,  was  found  in  the  Rolandic  area  of  the  left  hendhphere.  But 
though,  as  ihe  above  Kise  proves,  paralysis  of  cortical  origin  may  occur 
without  the  slightest  affection  of  sensation,  it  is  undnubteflly  tnie 
that  affections  of  senaatiori  of  a  greater  or  less  extent  are  met  with  in 
connection  with  lc»i(>ns  apparently  confined  to  the  cortex  of  the  Itolandie 
xonc.  And  it  is  a  question  on  which  there  is  still  considerable  diHercnee 
of  opinion,  whether  sensation  is  not  also  represented,  along  with  motion, 
in  what  is  usually  designated  the  motor  area  of  the  rnrtex. 

An  analysis  of  384  recorded  cases  of  lesion  of  the  Kolandie  zone, 
which  I  made  in  1890  (tVtwiwn  Lednres  on  Ctrehtil  Loatlisa^ion), 
showed  that  in  100  the  state  of  the  sensibility  m'iis  not  mcnttone<l ; 
in  121  it  was  noted  to  be  intact,  and  iti  many  of  these  every  variety  of 
Ensibility  was  expressly  stated  to  have  been  cJircfully  investigated.  In 
163  some  impairment  of  sensibility  was  noted  ;  in  2S  of  these,  however, 
the  legion  was  not  strictly  confined  to  the  Itolandic  area,  but  implicated 
the  adjacent  lobes,  especially  the  parietal.  Among  the  remaining  35  con- 
ditions existed,  in  the  majority  at  any  rale,  which  were  calculated  to 


1 


implicate  centres  nr  tracts  dcmonstraMy  connectetl  \rith  the  conveyance  or 
perception  of  sensory  impressions.  Similar  conelusions  wore  arrived  at 
by  Charcot  iti  ihe  work  on  which  lie  waa  engaged  with  M.  Pilroa  just 
before  his  death,  and  are  summarised  iu  the  ArcJmej  diniques  de  Sordatux, 
Sept.  1894. 

"  In  our  opinion  the  ansesthesiie  which  gometimes  accompany  motor 
paralysis  of  cortical  on;;in  are  most  frec|uently  fiuu-tional,  and  ai-e  analo- 
gous to,  if  not  identical  with,  hysterical  amesthesiii.  The  disctission  of 
the  rejisona  which  appear  to  U8  to  justify  this  opinion  would  take  hs  far 
beyond  the  limits  which  we  have  set  otireelvos  in  this  chapter  We  con- 
tent ourselves,  therefore,  with  stating  that,  from  an  examination  of  the 
facts  of  clinical  [Kitholog)',  the  aun.*sthei*iie  which  sumutinieii  ucc<jrajwny 
pi]*alv)iiH  of  cortical  origin  are  unessential  and  accidental  phenomena, 
and  do  not  depend  dirertly  on  lesions  of  the  Rolanriic  zone,  and  play  no 
jjathogenic  part  in  the  development  of  pjiralyiic  symptoms"  (p,  43), 

Nothnagel,  writing  in  ISTO  (51),  arrived  at  the  conclusion  that  **up 
to  the  present  there  is  no  ciiso  in  M'hich,  with  a  purely  superficial  or 
purely  cortical  lesion,  persistent  anesthesia  has  been  observed.  In  all 
cases  the  medullary  substance  has  also  been  aflected,  a.nd  it  is  not  improb- 
able that  in  such  cjises  the  sensory  tracts  of  the  internal  cajKule  may 
have  been  injured  directly  or  indirectly.  For  the  diagnosis,  therefore,  of 
superficial    lesions,    disturbaricos    of    sensation    have    no    importance" 

(p. -tT^i). 

Jt  is  maintained,  on  the  other  hand,  by  many  writers — Petrina, 
Exner,  Lnciiuii  and  SepilM,  Htiirr  (C5),  Dana  (10),  and  others — that  the 
facts  of  disease  prove  that  the  sensory  centres  coincitio  with  the  motor 
centres  in  the  Uolaudic  zone;  by  Horslcy,  Beevor,  and  otliera.  tliat  senstition 
ia  to  some  extent  represented  in  the  Itolandic  zone  ;  white  Baslian  regards 
the  Rolandic  zone  as  the  seat  of  kinavsthesis  or  so-called  mnscuUir  sense. 

As  the  coincidence  of  the  sensory  with  the  motor  centres  in  the 
Kolandic  /.one  Is  ati  opinion  which  is  largely  erLtertaicicil  by  clinical  ob- 
servers, it  iippeara  nece.«R;iry  to  consider  somewhat  in  detail  the  facta  on 
which  it  is  Itased.  As  has  alreafly  been  stated,  there  is  no  doubt  that  in 
many  eases  of  lesion  of  the  Kolaiidic  zone,  anyjsthesia  has  been  observed 
coinciding  to  u  greater  or  less  extent  with  the  motor  paralysis.  The 
question,  hotvevur,  is  whether  the  iilTection  of  sensation  is  a  direct  result 
of  the  cortical  lesion,  or  only  an  indirect  or  dynamic  inHuence  on  sensory 
atructuroij  anatonii&dly  distinct  from  the  motor  centres  proper.  lu  this 
I'L'lalion  tunioiu's,  and  all  such  lesions  as  arc  known  to  cause  indefiuiie 
indirect  ctlccts,  arc  of  no  vhIuc  as  evidence,  and  may  be  summarily 
excluded.  Since  attention  has  been  specially  <iirected  to  this  point., 
luajiy  ovscs  of  excision  of  portions  of  the  motor  cortex  for  the  cure  of 
focal  or  Jacksonian  epilepsy  have  been  put  on  recoixl,  and  it  is  of  import- 
ance to  connidcr  their  bearing  on  the  question. 

In  a  case  by  von  Uergniann,  of  excision  of  a  considerable  portion 
of  the  band  centime  in  the  left  hemisphere,  there  M'us  nut  the  slightest 
afTeetiou  of  sensibility  in  any  of  it«  forma,  muscular  or  otherwise.     In  & 
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case  hy  Keen  (40),  after  excision  of  tho  centre  for  the  moveraents  of  the 
haiid  and  WTist  in  the  right  heniJKphere  (as  dotermineil  by  fiiradic  Ktimii- 
Ijilion),  tho  left  hatid  w;i*  paralysed  in  all  movements  both  of  tho  fingers 
and  wrist,  and  the  fureanu  wiia  parotic  ;  whilo  the  fchouJiler  and  face  were 
unaffected.  On  the  following  «.liiy  in  the  left  hand  each  finger  was  reeog- 
nisotl  correctly,  but  ihu  two  jvointa  of  the  a'^thesionicter  woi'o  rccogniaed 
OS  only  one  even  when  separated  as  much  as  tho  length  of  the  finger  or 
the  entire  bi-cadth  of  the  hand.  Tho  right  bund,  however,  was  but  little 
bt'tter.  ;is  the  Iwu  pointa  wore  recognised  as  one  at  twothinls  of  tho 
length  of  iho  fingers  iipart,  and  about  the  game  crosswise. 

In  ft  uwonil  cafie,  by  the  same  author,  of  excision  of  a  portion  of  the 
right  motor  eortex  injured  by  a  depressed  fmettire,  the  left  fingera  and 
wrist  Hero  pandysed.  Ou  the  sccrond  day  foUuwing  the  operatioti  on  tho 
riglit  fdi-o  and  little  finger,  the  two  points  of  the  »atheaiometer  were 
jippreciftted  a-s  one  at  -^\  of  an  inch,  whilo  on  tlio  cnrresporiding  fingera 
on  the  left  side  ordy  at  ,V  <jf  f"*  ^"^^-  t*'^  t'le  twelfth  day  there  was 
still  slight  iin[]ainncnt  of  sensation  in  the  middle  of  the  forearm  and  thii'd 
and  fom-th  finger,  but  tho  position  uf  the  lesthesiameter  was  fleurly  in- 
dicated. This  condition  as  to  sen&ibillty  was  similar  to  that  which 
existeil  before  the  ojeration. 

Lloyd  aixl  Deaver  (41)  report  a  cafie  of  excision  of  a  portion  of  the 
hand  centre  of  the  right  hemisphere,  which  caused  jjaralysis  of  the  tiexora 
of  the  left  wrist  and  fingers,  and  of  the  left  half  of  tho  face.  Three 
months  after  the  opcmtiori,  while  there  was  slUl  considerable  ])!iresis  of 
the  left  hand,  tlie  patient  ivas  able  to  feel  the  t^llghtoiti  touch  with  the 
blunt  points  of  an  resthesiometer,  though  locali.'r^ition  was  somewhat 
iinj>crfoef.  With  weights  varying  from  two  to  twelve  ounces,  he  was 
able  to  tell  the  hraviest,  by  euUiiieous  pressure,  as  well  on  the  all'ected  as 
on  the  suuiid  side.  He  could  not  diatinguieh  the  form  of  objects  on 
account  of  his  inability  to  move  his  fingers.  Sciisttion  to  pjiin  and  heut 
was  |»crfeet. 

In  a  cujse  under  my  own  care  (27)  excision  of  a  tniumatic  cicatrix  at 
the  upper  extremity  of  the  left  Hobindic  area  was  followed  by  glight  loss 
of  uictile  sensibdity  on  the  dorsum  of  the  two  disia]  phalang<?fi  of  the 
right  hand,  and  slight  inability  to  indicate  correctly  the  position  |JaSf»ivcly 
communicatird  to  theni.  Elsewhere,  and  on  the  right  foot  which  wiu) 
equally  panilyscd,  Bensibility  was  normal.  Ultimately  the  impairment  of 
sensibility  disappeared  entirely,  while  the  fingers  remained  f»  eble  and 
rigid.  In  this  case  the  lesion  was  such  as  was  ealculatcd  nelually  to  im- 
plicate a  portion  of  the  gyrus  foinicutus  (27).  In  the  case  of  T.  W.  (27a), 
after  excision  of  a  small  tumour,  which  spread  widely  under  the  cortex,  at 
the  lower  |nirl  of  the  ascending  parietal  convolution  of  tho  right  hemisphere, 
there  was  observed  on  the  fourth  day  total  paralysis  of  the  muscles  of 
tho  left  hand,  together  with  tactile  ana'stheaia  over  the  whole  of  the  left 
side  of  the  btjdy,  and  inability  ifl  tell  the  position  in  which  his  thumb,  or 
fingers,  or  elbow  were  placed.  Seven  weeks  afterwards  he  had  entirely 
recovered  the  power  uf  movement  except  iu  tho  Laud ;  and  ho  was  not 


alwuys  correct  as  to  the  position  of  tbo  thumb  or  fingera  on  possire 
niovemantsi  with  the  eyes  shut  Tan  ditya  later,  evidently  from  extension 
of  the  primary  disease,  the  left  limbs  hecame  piretif,  tJU'tile  and  iminfiil ; 
sensibility  beoame  lost  iu  the  left  leg  as  high  jis  the  kneo,  and  tactile 
seusatiort  tilisuriL  in  the  thigh.  Tactile  iiiid  {xiiriful  iinprestiiutis  \t'cro 
appreciated  over  the  whole  of  the  trunk,  but  tactile  sensibility  was 
absent  in  the  left  arm,  and  the  sense  of  pain  defoctive.  Tactile  senei- 
bility  was  also  absent  on  the  left  side  of  the  face,  together  with  some 
dcgi'eo  of  analgesia.  A  caao  has  been  reported  by  Mills  and  Keen  (48) 
of  excision  of  the  whole  of  the  cciitre  for  the  luovenients  of  the  upper 
arm  in  the  right  hemisphere,  the  jiosition  of  which  was  oorrectly 
determined  by  furadic  stimnlation.  After  the  operation  there  was  entire 
paralysis  of  the  &lioulder  movcmcDts  of  the  Mt  ami,  and  weakness  of  the 
other  niovcuicuta  of  the  limb.  This  piiralysis  incrcusod  no  that  on  the 
tenth  day  there  was  total  paraly-sis  of  the  left  ann  and  almost  complete 
paralysis  of  tlic  left  leg.  Slight  improvement  began  to  appear  after  this 
date,  so  that  on  the  thirty-third  day  only  some  ilegree  of  weakness  re- 
mained. In  this  case  all  forma  of  sensibility  were  aecunitoly  tested  by 
Mills,  with  the  result  of  showing  that,  as  regjirds  the  power  of  perceiving 
and  lottilising  Uictilo  impressions,  there  was  never  the  slightest  defect. 
Tlic  muscles  on  the  paralysed  side  wei'o  active  to  farudic  stimulation, 
and  the  patient  could  recognise  accurately  the  different  positions  in  which 
her  liiiiliJi  were  placed. 

Ill  a  case  of  focal  epilepsy  reported  by  Dr.  Hale  White,  a  portion  of 
the  cortex  corrciponding  tu  the  arm  centre  in  thy  left  ascending  {tarietat 
convolution  was  deeply  cut  away,  bo  as  to  expose  the  medullary  fibres. 
'I'his  was  followed  by  (jaralysiH  of  the  face,  arm,  and  leg  on  'the  right 
side,  together  with  aphasia.  There  was  not  the  slight  defect  in  the 
perception  or  localisation  of  tactile  impressions. 

A  himilar  cnse  is  recorded,  by  Uushton  Parker  and  Gotch,  of  excision 
of  a  pnrtian  of  the  gorui  of  tho  asceiiding  frontal  convolution  of  the 
right  hemisphere.  This  was  followt-d  by  temporary  loss  of  power  iu  the 
left  hand,  but  without  any  iuipairmejit  of  sensibility. 

A  case  of  exoision  of  a  portion  of  the  cortex  has  also  been  reported 
by  Bidwell  and  Shcrriiigton.  The  portion  removed  was  from  the  region 
Btimulation  of  which  c-uused  movomcnis  of  the  foot  and  knee.  This 
was  followed  ticitht-r  by  obvious  impjiirment  of  motion  nor  of  sensation. 

In  a  case  under  my  own  caro  (-7),  of  excision  of  a  tumour  from  the 
Rolandie  zone  of  the  nght  hemisphere,  the  left  arm  and  leg  were  com- 
pletely paralysed  and  the  left  side  of  the  face  partially  so.  Sensation 
was  practically  normal  ovtr  the  whole  of  the  left  side,  though  sometime* 
the  patient  refened  a  t(»uc-h  to  the  ne;»rf-st  joint  above  the  jvirt  stimulated. 
This,  however,  was  not  alwjiya  the  case,  as  he  sometimes  indicated  the 
part  touched  quite  coiTcctly.  Muscular  sense  was  giKid.  and  ho  was 
able  to  indicate  tho  position  of  his  limbs  whctt  i)assively  moved.  Beevor 
and  Balknce  report  a  case  of  removal  of  a  tumour  involving  the 
upper  part  of  the  ascending  parietal  convolution,  the  anterior  part  of  the 


porietAl  lolule,  and  the  ftfJjftcont  inarginnl  gyrus.  Seven  rliiys  Inter  there 
was  complete  [wiralyaia  of  the  right  arm,  mid  a  paretic  coudUion  of  iho 
right  Ii'g.  The  slightest  touch  was  percciv«l  on  tho  right  aidf,  Imt  not 
accuniteir  localised.  Within  five  month«  after  the  opt  ration  there  was  still 
paralysis  of  tho  toes  and  loss  of  dorgi-Hcxion  of  the  ankle,  but  sensation 
was  everywhere  ijcrfect. 

Diller  and  Buchanan  have  reported  a  case  of  paresis  of  tho  right 
limbs  and  right  side  of  the  face,  due  tK>  a  subcortical  cyst  in  the  lower 
port  of  the  left  ascending  frontal  convolution.  The  |}atient  could  feel 
and  accui-Hlcly  localise  u  lout-h  on  any  part  of  the  iMirctie  side,  and  could 
discriminate  weights  accurately.  After  removal  of  iho  cyst  there  was 
some  improTement  in  the  paretic  condition,  and  there  was  no  affection  of 
sensation.  E-xcision  of  the  facial  centre  in  tho  right  hemispliere  in  a 
case  under  my  own  care  caused  paralysis  of  the  left  side  of  the  face 
without  any  iniisiirmcnt  of  sensation. 

Alberiini  and  Brigatti  report  a  case  of  removal  of  a  glioma  the 
eixe  of  a  hen's  egg  from  the  middle  of  the  right  Kolandic  zone,  which 
caused  iiaresis  of  the  left  side,  and  epileptiform  spasms  of  the  left  arm 
and  left,  angle  of  the  month.  Over  a  ycAr  after  the  operation  there  was 
paresis  of  the  left  side  of  the  face,  paresis  of  the  arm,  and  cnmplelo 
paralysis  of  ttie  hand  and  foot.  Tho  sensibility  of  iho  loft  side,  which 
before  the  opcrati^jn  wiia  normal,  wa^i  iliniitiishcd  fur  all  qualiliea  of 
sensation.     The  muscular  !<cnse  in  the  left  arm  was  lost. 

Starr  and  M'Burney  record  a  case  of  right  hemiplegia  and  aphasia 
from  a  traumatic  Ictiiion  of  the  left  hemisphere.  The  right  iinn  and 
leg  were  alraoat  totally  paralysed.  Tlie  musciUar  sense  test,  it  was 
said,  could  not  he  satisfacinrily  applied  on  account  of  the  jwitient's 
npAthctic  condition.  On  trephining,  a  clot  of  blood  was  reiroved 
which  extended  from  the  posterior  third  nf  the  left  frontal  convolution 
over  the  ascending  frontal  into  the  fissure  of  Rolando.  Recovery  took 
place,  but  tho  right  hand  remained  paralysed,  the  fingers  being  flexed 
and  rigid.  In  the  hand  there  M-as  marked  diniinntioii  of  tactile  and 
painful  sensibility,  two  points  lK?'ing  felt  as  one  at  two  centimetres  apart 
un  the  tips  of  the  finger.  The  muscular  and  tetupcniture  senses  were 
perfecL 

Other  similar  cases  might  he  quoted,  but  it  seems  unnecossary  to 
multiply  instances  as  tho  lessons  they  teach  are  essentially  the  some. 
Analysis  shows  that  thera  arc  aotno  vai-ialiouM  in  the  condition  of 
sensation  after  cortical  lesions  of  the  Holandic  area.  In  the  majority  of 
pure  conical  lesions  there  was  not  tho  slightest  affeotion  of  ncnsibility  in 
any  of  its  forms  from  the  first,  though  there  was  marked  motor  paralysis  ; 
while  in  Rome  tho  slight  affection  of  sensation  which  was  at  fint  obse^^'- 
able  ultimately  disappeared.  This  was  true  of  Beevor  and  Ballance's 
case,  where,  notwithstanding  the  permanent  paralysis  of  the  hand  and 
foot,  sensibility  completely  returned.  In  Starr's  cjise  the  persistence  of 
defective  tactile  and  painful  sensibility  at  tho  tija  of  the  fingers  may  be 
ascribed   to   the   rigid   fiexion  of  the  fingers;  and  in  others,  such  as 
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Alliortiiii  and  Brlgatli's — as  tltd  lesions  wore  of  tho  nature  of  tumours 
ex'bCiuliiig  (leB(ily  into  the  brain  subatancc — there  was  at  least  the  possi- 
bility of  iinjjlication  of  tho  sensory  tracts. 

It  is  evident  from  the  facts  above  narrated  that,  at  any  rate,  relatively 
small  portions  of  tho  convexity  of  the  Kolandic  zone  may  be  removed 
without  causing  the  slight-est  imiiainnent  ol  tactile  or  cutaneous  sensi- 
bility in  any  of  it«  forms,  though  tho  Ifision  bo  sufficient  to  produce 
more  or  less  extensive  jwralysis.  It  is  probable,  therefore,  that  such 
affoctiona  of  sensation  as  may  occur  from  destruction  of  a  larger  area 
are  of  a  merely  dynaiuioal  ehamcter,  if  the  lc»ion  do  not  implicat* 
tho  Bonaory  tracts  or  centres.  If  there  were  any  necessary  relation 
between  tho  sensory  defect  and  the  motor  paralysis  the  two  should 
coexist  and  he  equally  enduring,  but  this  is  not  the  case ;  for  the  defect 
of  sensibility,  at  first  observable,  gradually  lessens  and  ultimately  dis- 
appears. 

The  ordor  in  which  sensibility  normally  returns  in  cerebral  hemi- 
anajsthesia  explains  the  occasional  appjtrent  limitation  of  the  scoAory  defect 
to  tlio  limb  moat  paralysed.  The  alfcction  of  Uu^tile  and  general  scnailnlity 
follows  the  same  nile  as  the  distribution  of  muscular  piralysis ;  that  is, 
it  is  most  marked,  and  endiu-es  longest  in  tho  parts  most  volitional.  Uence 
when  cerebral  hcmiana>sthesia  is  beginnitig  it  shows  itself  first  in  tho  fingers, 
and  disiippcars  last  frnra  this  part.  A  ccitain  decree  of  tactile  defect  may 
therefore  be  observed  in  the  hand,  wh«n  the  facp,  tninV,  ami  leg  have 
entirely  recovered.  The  remnart,  therefore,  of  a  general  hcmianrestbcsia, 
when  associated  with  partial  hemiplegia  or  bntchial  muuople)^a,  may 
bring  about  tho  coexistence  of  brachial  monoplegia  with  brachial  raono- 
anr^sthesia,  apparently  from  the  one  cortical  lesion ;  but  in  reality  this 
effect  is  of  complex  c-imsation. 

Mo^it  of  those  who  hold  that  the  motor  and  sensory  centres  coincide 
in  the  Kolandic  area  are  obliged  to  admit  that  they  are  not  coextensive, 
and  to  aftsumo  that  tho  sensory  centre  of  any  given  part  occupies  relatively 
a  much  larger  area  than  its  motor  centre.  Hence,  for  instance,  in 
order  to  cau!»c  nti%.4thesia  of  thu  face^  the  lesion  must  be  Buch  as  to  cuuse 
also  motor  paralysis  of  the  arm  or  leg  or  more  ;  that  is,  that  the  sensory 
centre  of  tho  face  embraces  also  the  motor  centres  of  tho  arm  and  leg. 
Such  a  hypothesis  on  the  part  of  those  who  otherwise  advocate  a  localisa- 
tion of  function  in  the  cerebral  cortex  appears  to  me  rather  absurd. 

That  clinical  and  experimertal  lesions  of  the  Kolandic  area  of  con- 
siderable extent  should  temporarily  cause  some  impairment  of  sensation 
on  the  piralysed  side  may  be  admitted  without  the  necessity  of  assuming 
that  tho  sensory  centres  are  localised  in  the  same  region. 

The  experiments  of  Schift",  Munk,  Tripier,  Luciani  and  Seppili.  Mott, 
and  others  may  be  accepted  as  proving  that  some  impairment  of  sensa- 
tion may  be  caused  by  lesions  apparently  restricted  to  tho  motor  zone ; 
but  that  these  are  only  dynamical  disturbances  is,  1  think,  shown  by  the 
results  of  corttin  experiments  on  monkeys  which  I  have  recently  per- 
formed with  my  colleague  Dr.  Turner. 
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In  sevenil  instances  we  destroyeil  tlie  Kolanclic  area,  wholly  or 
partiiilly,  in  such  a  way  us  to  remove  tht:  coit<;x  in  th«  moat  thftmugh 
manner,  l»oth  on  thi>  convexity  of  the  convolutions  and  in  the  depths 
of  the  sulci.  This  ■was  followed  in  one  case  by  tot-i!  hemiplegia  of 
the  oppasiti;  side,  great  iinpHirmcnt  of  tactile  sensibility,  mid  hcmi- 
nnopsy.  The  deatnietion  of  the  Kolandic  urea,  did  not  extend  into 
the  facial  centre,  hut  the  anmsthesia  atlected  the  face  cqtwil}'  with  the 
jKirts  that  were  piiralysed.  Jn  the  course  of  ii  few  days,  however,  «'hile 
the  motor  [lanilysld  eoritintied,  the  aniesthesia  nnd  hemiaiiopsy  gniduidly 
diniinishcl,  the  liutt  remnant  of  aiiiesthesia  being  the  inability  to  localise 
correctly  a  small  ivory  clip  exerting  slight  pressure  on  the  skin  of  the 
fingers  or  t^es. 

In  another  expetnment,  in  which  the  upper  third  of  the  Kolandic  area 
was  entirely  destroyed  in  the  left  Iiemispheic,  the  lesion  extending  down 
to  the  callo«<o-m:irginal  Assure  on  the  mesial  aspect,  there  was  almost 
total  paralysis  of  the  right  leg,  and  to  a  considej-aMo  extent  ulsw  of  the 
right  arm.  Together  with  this  motor  pandysis  there  was  loss  of  tactile 
seiisihility,  without  analgesia,  over  the  whole  of  the  right  side — car,  face, 
arm,  and  leg.  Within  three  days,  however,  this  had  almost  entirely 
di&-ip|>eare<l,  so  that  the  animal,  blindfolded,  was  evideiitEy  nwaic  of  drops 
of  water  ullowe^t  to  fall  on  its  toes,  as  it  put  its  hand  at  oiu-u  on  the  spuL 

It  is  obvious  frnni  such  fact*  that  the  sensory  and  motor  centr<'8  are 
not  coincident  in  the  Kolandic  area,  inasmuch  as  practically  the  whole  of 
this  area  may  l»c  removed  without  permanent  loss  of  sensation.  It  may, 
however,  be  said  that  the  recovery  in  such  case  is  due  to  bilateral  associa- 
tion and  the  eompensjitory  action  of  the  enntres  of  the  sound  side.  Tliis 
is  the  hypothesis  which  is  advocated  by  Briissand.  ]f  this  hypothesis 
were  correct  thei-e  should  have  been  in  llarlow's  case  (p.  296)  bilateral 
ansslhcsia  of  the  fiice,  ina^^mucli  as  both  facial  ccnti'cs  were  destroyed. 
It  voa  expressly  stated,  ho\vever,  that  sensibility  wjia  absolutely  normal. 

In  a  case  of  double  brachial  monoplegia,  recorded  by  Bourdon,  the 
result  of  traumatic  hatroorrhugic  extravasation  and  softening  in  tho 
Bolandic  area  of  >Hjih  hcmi.'ipheres,  it  was  also  cxprc^Iy  stated  that 
sensation  vr.is  unimpaired  throughout. 

However,  it  h.n^  been  stated,  by  Dr.  Mott  (49),  that  after  bilateral 
extirpation  of  the  teg  areas  in  a  monkey  the  sensibility  of  the  feet  was 
blunt  twelve  months  after  the  operation.  But  if  the  sensory  and  motor 
centres  of  the  legs  coincide  in  the  Rolandic  aita,  sensibility  should  have 
been  entirely  extinguished  in  tho  legs,  not  merely  blunted  in  tho  fex!t. 
Turner  and  I  found,  on  the  contrary,  that  after  bilateral  extirpation  of  the 
leg  area  the  animal  graduidly  recovered  sensation  in  the  feet,  which 
remained  paralysed  ;  so  that  within  a  month  it  could  feel  and  localise  the 
slightest  tactile  impression  on  cither  foot. 

The  same  arguments  which  arc  used  to  establish  the  localisation  of 
the  sensory  centres  in  the  Kolanilic  area  might  be  employed  in  favour  of 
the  localisation  of  the  visual  centre  in  the  same  region,  inasmuch  as 
in  connection  with  a  lesion  anatomically  restricted  to  the  Kolandic  area 


hemiAnnpity  may  occur  a.1ong  with  hemianffiBtliefim.  And  in  a  caso  of 
removal  of  the  whnle  frontal  lol>e  previously  referred  to  (p.  276),  this 
conibitmtion  of  ajTiiptoms  resulted.  Wo  know,  however,  thnt  tolal  and 
perumtiorit  hoiiiiainjpty  Cftii  Iil*  ciuised  by  lusiaii  restricted  to  the  occipito- 
angiiliir  region,  and,  therefore,  any  representation  of  vision  in  the  Halundic 
area  or  fnnital  lobo  may  ha  alwoliitely  excluded  ;  for  when  tho  occipito- 
aiigulur  region  is  destroyed  no  trace  of  tho  \'isuul  faculty  remains. 

Similarly— and  imismuch  as  it  can  be  proved  that  sensation  may 
be  abolished  by  cortical  lesions  altogether  outside  the  Kohindic  area 
— we  may  argue  that  thero  is  no  representation  of  sensation  in  the  motor 
cortex ;  and  thnt:  sm'h  atVoetions  of  sensation  as  may  occur  in  connection 
with  lesions  of  this  region  are  cither  merely  dynamical  or  are  due  to  direct 
implication  of  the  sensory  Irarts  or  o-ntres  proper. 

In  aevend  instances,  especially  those  of  excision  of  a  portion  of  the 
Rohmdic  area,  it  has  hoen  stated  that  in  iMiditinn  to  some  imiwirment 
of  tactile  sensiljility  thero  hits  been  loss  or  impairment  of  the  sense  of 
position  ur  movement ;  and  facts  like  these  have  licen  relied  on  to  prove 
that  the  Rolaiidic  area  is  tho  seat  of  the  mustidar  sense.  On  the  other 
hand,  cases  have  been  adduced,  by  Nothnago],  Luciani  and  ScppiUi,  Selig- 
miiller  «nd  others,  of  loss  of  tho  muscular  sense  without  motor  paralysis, 
more  especially  in  connection  M'ith  leainns  of  the  parii^Tal  lolie.  Redlich, 
however,  shows  thnt  tho  gri^at  majority  of  these  have  been  of  such  a 
luiUiro — namely,  absees«ies  or  tunioura,  and  so  ftjrth— as  to  exercise  ah 
indirect  etFeet,  ii|>ori  other  paiis  ;  and  the  eases  which  he  himself  mentions 
as  having  more  the  character  of  stationary  lesion;;  have  all,  an  be  states, 
been  of  an  extensive  character,  involving  sometimes  the  upper,  some- 
times the  lower  parietal  lobe,  ns  well  as  the  angular  gyrus  and  the 
temporal  convolutions  or  tho  occipital  lobe  ;  and  in  one  case,  at  least, 
the  loss  of  the  muscular  sense  was  complicated  also  by  licmianopsy. 
In  two  of  the  cjises  tSio  Rolandic  zone  was  not  aiTected.  The  same 
arguments,  therefore,  which  are  rcliod  upon  to  prove  that  the  muscular 
seuKo  is  centralised  in  the  Kolaiidic  area  arc  equally  appliailile  to  its 
Incidisiition  in  the  parietal  lobe.  It  is,  however,  imjMJssiblo  that  both  of 
these  contentions  ran  bo  correct;  the  probability  is  that  the  loss  of 
muscular  sense  in  lioth  instances  is  merely  a  coincident  disturbance  of  the 
functions  of  Kcntiory  tracts  and  centres  situated  elsewhere  than  in  the  parts 
actually  diseased. 

I  have  never  myself  mot  with  a  case  of  loss  of  the  sense  of  position 
or  movement  from  cerebral  lesion  in  whii  h  it  wjis  not  possible  to 
dcroonstrat«  also  some  impairment  of  tactile  sensibility  ;  more  particularly 
in  its  highest  form,  the  sense  of  localisiition. 

Kcdlich  states  thit  in  132  cases  of  hemiplegia,  examined  by  him  in 
the  Vienna  Hospital,  ho  found  28  assoeinted  with  more  or  k-ss  enduring 
imfMiimient  of  the  muscular  and  stereo-gnostic  sense— that  is,  the  faculty  of 
distinguishing  form  ;  and  he  considers  that  this,  togi^thcr  with  hemianopsy, 
as  has  been  shown  by  Sir  William  Oowers,  occurs  more  often  in  recent  cases 
o£  ccrobiul  htexaorrhagc,  and  in  all  probability  from  indii-cct  disturbance 
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of  tho  fonsory  tmcte.  In  all  hU  cases  tliere  was  some  iinpainnoiit  of  Uctilo 
Bctisibility  also.  The  iDipairriii:iil  uf  lh(^  tuiLH-iiIur  st'ime  did  not,  however, 
run  (juitc  parallel  to  ihc  iinpairmeiiL  of  Utctilc  sen  nihility.  As  a  rulo  thti 
miuculitr  sense  w;is  more  iniimired  thiiii  llie  more  pureeption  of  tuctilo 
improesions  ;  but  as  regards  both  the  defect  was  more  miirked  in  the  lirab 
most  paifilyacd,  and  more  cspeciaily  in  ihc  distnl  portions  of  this  limb.  Uia 
obscrvntjona  iire  jn  hamionv  with  what  hii^  previously  Iweii  fitateif,  namely, 
tbiit  iaip»irment  of  tnctilu  KnnHibility  di»appejirs  Ifist  fiom  tho  pitrii^ which 
nro  longest  t">  recover  fi-oni  pjimlvBis  aftor  sin  oiilinaiy  .lEtiirk  of  benij- 
plugiu.  In  the  great  majority  of  iuat-iincca  in  which  there  was  iui[>ainno]it 
of  muscular  seiise  in  \\\m  band,  lactilu  duiisiliility  whs  also  impaired  over 
tbu  whole  of  the  corresponding  sicle,  aa  may  he  aseumed  from  the  fact 
that  it  was  generally  ini(uih"od  in  tho  face.  This  also  is  in  hjintiony  with 
tho  fact,  which  1  have  oltserved,  that,  the  impaimient  of  Utctile  senaibility 
is  often  well  marked  in  parts  wliich  are  nut  paralysed  as  to  imition. 

A  case  of  apjJiirerit  luss  of  the  rauttcnlar  senae,  apart  from  tactila 
anxathoHia,  in  connoction  wirh  lesion  nf  the  pjirietal  lobe  hjis  been  recently 
described  by  Starr  and  M'L'nsh  (67),  After  trephining  for  a  ciunio- 
cerebral  injury  of  tho  upper  part  of  the  left  asf^ending  parietal  convolution, 
a  varii'OAe  mass  of  veins  on  the  cortex  was  tied,  and  the  Bnl)ia*'ent  tissue 
probed  with  a  hypodermic  needle.  The  result  of  this  opi^ration  wa«  an 
ataxic  condition  of  the  right  aim,  and  inability  to  indieiit^'  llie  position 
poaaively  communicated  to  it  The  actual  seat  of  the  damage  was  un- 
certain, and  the  case  is  regarded  by  Goldscheider  (riO)  as  of  nri  value  in 
favour  of  localising  the  centre  for  tho  muscular  sense  in  the  parietal  lobe. 
It  can  also  Imj  shown  that  lesions  h»vo  repciitedly  urirurred  in  this  region 
without  any  similar  eymptom  having  manifested  itself. 

Rome  of  tho  caxefl  of  Ioaa  of  tactibt  and  niiiftcular  tteni^ibility,  appai*ently 
in  connection  ivith  cortical  lesions  of  the  Kolandic  area,  have  been  without 
doubt  ciscs  of  hysterical  hcmianitstheaia.  What  appears  to  nic  an 
exemplary  case  of  this  kind,  in  favour  of  the  localisation  of  the  sensory 
contrts  in  the  parietal  and  motor  (jorte^r,  has  been  ailduced  by  Oowers  (.1 1 ). 
Il  is  a  c«.so  ropi>rtod  by  Ili-rnange,  in  which  there  Wiis  extensive  cortical 
softening  over  the  whole  of  one  hemisphere.  Associated  with  this  was 
general  :ind  special  anifathesia  on  the  oppositi."  side  of  the  bo<Jy  of  tho 
usual  hysterical  type.  A  siniilttr  instJince  is  mentioned  by  Nothnagel. 
Thi*  wiis  tho  caso  of  a  young  man  aged  twenty-eight,  who  became 
suddenly  aphiisic.  At  the  same  time  ho  becamo  eomplololy  anii-sthetic 
on  the  right  side,  and  to  a  lai-ge  extent  on  the  left.  This  condition,  how- 
ever, hu>t4M]  for  a  few  dikys  only,  while  the  aphasia  continued.  A  lesion 
was  found  in  tho  left  hcmi»pbere  in^'ading  Broca's  convolution  and  ita 
neighbourhood  (&1). 

Sumrruiri/. — (i.)  T>cstrnctive  lesions  of  the  Rolandic  area  cause 
paralysis  of  voluntary  motion  on  the  opixmite  m\e,  general  or  limited, 
awording  U)  the  extent  and  loc/tlityof  tho  lesion.  The  electrical  reactions 
of  tho  pandysed  muscles  are  not  afTcctoiI.  {ii.)  When  the  whole  motor 
cortex  is  involved  the  hemiplegia  in  all  re«|>cctii  rejacmbles  that  caused  by 
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destruction  uf  tbomotur division  of  Ibo  itilurnul  ciipsiilL'.  (iii.)  Frof|UOiitly 
pumlyais  of  cortiuil  on^n  is  dissocialtd,  or  cunsisu  in  a  succession  of 
dissociated  jwindvsM  or  monoplegias.  Thus  a  nionojdcgiii  may  become  a 
hemiplegia  by  advance  of  the  lesion  from  its  primary  seat.  (iv.J  Paralysis 
of  voluntary  motion  of  the  leg  alono,  or  of  the  arm  ruid  h^,  or  of  certain 
movemunts  of  thy  arm,  or  of  the  arm  and  face,  or  of  the  face  alone, 
may  ho  looked  on  as  depemlcnt  upon  lesions  of  the  cortex  of  the 
Kolandic  zone  or  of  the  subj;tceiit  modiitlar}'  fibres,  (v.)  Heniiplo^a 
from  cortical  Josian  of  the  left  hemisphere  is  ahuost  invariably  associated 
with  aphasia,  (vi.)  Crural  iiionopl<;gia,  or  this  combined  with  a  greater 
or  le«s  degree  of  paralysis  also  of  the  arm,  indicates  lesion  at  the  upper 
extremity  of  the  central  convolutions.  (vii.)  Rrachial  monoplegia 
indicates  lesion  of  the  middle  two-fourths  of  the  Kolandic  area,  (viii.) 
Braehio-facial  monoplegia  indicates  lesion  of  the  lower  third  of  the 
Kolandic  area,  (ix.)  Facial  monoplegia  (or  this  combined  with  aphasia,J 
if  the  lesion  is  in  the  loft  hemisphere)  indicates  lesion  of  the  ]ow< 
extremity  of  the  Kolandic  zone  [Kwlonor  to  the  third  frontal,  (x.)  While 
it  is  prolnihlu  that  the  centres  of  movement  of  the  voad  cords,  and  of  the 
muscles  of  mastication,  are  also  situated  at  the  lower  extremity  of  the 
Kolandic  area,  there  is  a«  yet  no  case  on  record  in  whii-h  these  miiscles 
hiivii  been  paralysed  by  corllcul  lesions,  unikteral  or  bilateral,  (xi) 
Paralysis  oi  cortical  origin  may  be,  and  frequently  is,  entirely  inclei>cndent 
of  impairment  of  cutaneous  or  muscular  sensibility ;  anil  this  ia  the  true 
tincomplicatofl  type  of  this  form  of  paralysis.  \ot  infrequently,  however, 
and  cspeciidly  in  connection  with  lesions  of  an  extcntsive  and  sudclen 
character,  or  of  such  a  nature  as  to  ])rodHce  dynamical  disturlMtnce  of 
the  sensory  tracts  ami  centres,  it  is  associated  for  a  time  with  imixiimient 
of  scnsilMlity  in  the  paralysed  limbs.  This  rarely  extetiHs  to  the  sense 
oE  pain  or  temperuturLV  and  is  mostly  conficicd  to  tactile  sensilulily,  and 
the  sense  of  position  jmd  moveraont.  These  diaturlwnces  are,  however, 
e^sentiidly  fugacious;  and,  although  at  first  general,  they  tend  to  become 
rcsti-icted  to  the  distal  extremities  of  the  paralysed  limbs,  and  ultimately 
to  disappear,  oven  thouj;h  the  motor  paialysis  remains,  (xii.)  ^^  hen  the 
motor  cortex  is  destroyed,  secojidary  sclorusis  ensues  in  the  pyramidal 
tracts,  and  contracture  in  the  paralysed  limbs. 
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Lbsioss  of  the  f.^lciform  lobk. — Tho  facte  related  in  connection 
with  losiotis  of  the  Kuluiidic  zone,  as  well  as  of  the  ]xu-ietiil  lobe,  sliow 
that  neither  of  theae  regions  can  b«  regnrded  as  thi:  tniu  cuiitro  of  tactile 
and  mtificiilar  Ronsihility.  It  is  certain  that  the  paths  of  mot4>r  impulse 
and  sensory  transmission  are  disttnoi  from  each  other  in  the  peripheral 
nerves,  epinal  cord,  cms  cerebri,  and  internal  capsule. 

The  question  u  whether  the  tracts,  which  have  remained  9e]mnitc  so 
far,  hooirae  fused  together  in  the  cortex ;  or  whether  tliey  are  distributed 
in  definite  regions,  like  thofie  of  the  spocial  Benfies? 

There  is,  as  yet,  comparatively  little  clirtical  evidence  in  favour  of  the 
existence  of  a  dofinitc  cortical  region,  lesion  of  which  causes  losa  uf 
tactile  and  genent)  sensibility,  apart  frarn  motor  paralysis  or  other  forms 
of  senaorj'  impairment 

Many  years  ago  I  showed  thnt  destructive  lesions  nf  the  ln"i)po«ini|>Al 
region,  or  inferior  division  of  the  falciform  lube,  causi.'tl  ini[)airnu'nC.  or 
abolition  of  tactile  and  general  sensibility,  together  witli  a  condiii«.»n  of 
the  limbs  which  indicated  loss  of  the  sense  of  movement  without  motor 
piiralysis.  These  experiniouts  were  supplemented  by  those  of  lloi-stey 
and  Schafor,  on  the  gyrus  foiTiicatus  (10),  who  conciuiled  from  their 
BxperimentA  that  "any  extensive  lesion  of  the  gyrus  fornicatua  is  followed 


hy  hemiHn;v.itlieflia,  more  or  loss  mai-kod  mid  porsisttint.  In  myma  cases 
the  aiutsthotic  coii'iiiion  has  involved  almost  the  wliole  of  the  opposite 
sido  of  tliu  body ;  in  others  it  has  Wen  iocaliaod  to  either  the  upper  or 
lower  limb,  und  to  pjirticiiliir  pajts  of  the  truuk ;  but  we  have  uot  yel 
niicceodt^d  in  catabltithing  u  relationship  between  special  regions  of  the 
body  and  the  piuts  of  the  convolution  which  have  Wen  deBtroyed.  More- 
over, Iho  uuwsthcsiu  wus  frcqueutly  very  pronounced  and  general  during 
the  Hrat  tbrt^e  or  four  days  after  the  opcnition,  and,  indeed,  in  sevurtd 
iiislances  look  the  form  of  complete  inaettsibility  t«  both  tactile  and 
painful  improssiori-t,  so  that  even  a  sharfi  prick  or  the  contaet  of  a  hot 
imn  would  produce  no  indifAtion  of  sensation,  but  after  that  lime  this 
general  condition  would  become  gradually  in  great  part  recovered  from 
or  more  localise^l  iti  definite  regions.  In  all  cases,  huwever,  in  which  the 
Uiiuinuiion  of  senRifiility  w:is  well  marked  during  the  first  few  days,  it 
pomstcd,  although  with  lesaenod  intensity,  for  many  we^^ks  in  those 
instances  in  wliiu-h  the  auinmis  had  been  preserved  for  so  long.  Jn  other 
ewes  in  whith,  apparently,  the  lesion  was  slight,  the  ditnitmtion  of 
sensibility,  though  at  fii-wt  well  marked,  subsoipiently  disappeared  entirely. 
However,  persistent  loss  of  atl  forms  of  cutaneous  sensibility  huA  never 
been  caused  by  destructive  leslorm  of  the  falciform  li>be ;  no  doubt 
bocau)^:)  it  has  been  impossible  to  destroy  both  limbs  of  the  falciform  lobe 
complet-ely  in  any  one  animal." 

My  recent  investigations  on  this  subject,  in  conjunction  with  Dr. 
Turner,  have  been  entirely  in  harmony  with  those  above  mentioned. 

The  anwsthcsiii  caused  by  lesions  of  thfi  falcifonn  IoIm;  is  of  a  much 
more  profound  character  than  that  which  may  be  temporarily  produced 
by  e.\tensive  lesions  of  the  motor  ait'a;  and  this  without  iuiplioalion  of 
the  motor  centic*  or  evidence  of  motor  paralysis.  An  appearance  of 
motnr  paralysis  is  iiulutcd,  evidently  due  to  the  loss  of  the  sense  of 
position  arid  of  movement;  and  the  animal  lends  to  slip  or  fall  over  on 
its  aiiKsthetic  side  :  but  in  climbing  the  latticework  of  the  cage  it  freely 
uses  the  ana-sthetic  lirnb.s,  though  the  grip  both  of  the  hand  and  foot 
fails  when  attention  is*  witliilrawn  from  them. 

Wo  have  alsn  found,  as  did  Ilorsley  and  Sphiifer,  that  the  antosthe«in 
was  occasionally  much  more  mai'kcd  in  uite  lindi  than  in  the  other;  and, 
in  partiirular,  we  have  found  that  lesion  of  the  gyrus  fornicatus,  at  the 
point  whore  It  pa»se»  into  ihu  precuneus,  caused  loss  of  sensation 
specially  in  the  opposite  leg,  which  endured  long  after  it  had  entirely 
disappeared  from  the  face  and  tipper  limb. 

These  oxj>erimentJ*  show  that  temporary  totid  abolition  ami  long- 
contituied  profound  impaJimenl  of  tactile  and  muscular  sensibiliiy  may 
I'O  experimentally  induced  hy  cortical  lesions  of  the  falciform  lobe  without 
motor  paralysitt,  uml  without  impairment  of  any  of  the  forms  uf  special 
sensibility.  I  have  myself  no  doubt  that  it  is  to  implication  of  this  centre, 
or  of  its  connections  with  the  po8t*ri<ir  tracts  of  thi*  intemal  capsule,  that 
the  sensory  impairment  is  due  which  has  been  observed  in  association  with 
lesions  apparently  restricted  to  the  motor  zone  or  parietal  lobe. 
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There  arc,  however,  very  few  cascs  on  record  of  lesions  rcstrioteH  t.n 
the  tiilcifonu  lobe,  as  this  part  of  the  brain  sooms  less  liable  to  iujur;  or 
discaaa  than  the  convexity. 

\or  should  wo,  from  the  factd  of  experiment,  be  led  to  expect  any 
noteworthy  defect  of  cutaneous  sensibility  except  in  connection  wiih 
lesions  of  a  ooiisirlemble  extent  in  this  lobu.  Anion^  the  cases  that  lm%o 
lieen  repdrtod  of  lesion  of  tha  gyrus  fomicatus  the  fuUowing  are  worthy 
of  mention  : — 

Dr.  Savill  has  recorded  a  case  of  almost  complete  Iom  of  sensation  on 
the  left  side,  and  jjartiaf  \oa»  on  the  right,  without  any  apparent  lu^  of 
power  in  the  ami  or  lug.  The  patient  recovered  from  this  att«cl(,  and 
again  two  years  later  was  readmitted  with  panilysis  of  the  arm  and  leg. 
After  death  an  old  ha'morrhagio  cyst  wm  f^mnd  lying  underneath  the 
gynis  fomicatus  and  i)iirt  of  the  marginal  convolution  and  atitorjor  half 
of  the  ({uadratc  lobulu,  which  |Mi8tie<l  as  fur  inwards  as  the  roof  of  tbc 
right  Iat«ral  ventricle.     The  brain  was  otherwise  hfalihy. 

Dr.  Churton  has  reported  a  case  of  anffirtthesia  of  the  left  foot,  without 
motor  paralysis,  aiifi  without  any  !ix;d  vascular  or  other  lewnn  in  this 
limb,  in  which,  after  <leath,  tlicii'  waa  found  a  clot  the  size  of  a  small 
walnut  in  the  right  calloso-marginal  figure,  with  eroflirm  and  di.scol oration 
of  tho  subjacent  gyrus  fornicatus,  but  without  any  affection  of  the  supra- 
jacent  marginal  cunvohition. 

In  widition  to  these  ini^tanccs,  in  which  the  lesion  was  of  a  stationary 
character,  tt-tmt\  caceR  of  tumour  mav  l)e  raention<»d. 

Dr.  HandfniYj  hiw  recorded  a  case  of  tuniour  occupying  the  greater 
part  of  th','  loft  paracentnd  lobide.  with  bulging  of  the  gynw  fornicatus, 
which  caused  almost  coraplclo  [laralysis  of  the  left  leg,  and  eventually 
some  weakneea  in  the  arm  and  side  of  the  face  also.  Cut-nncoua  nensalion, 
tactile,  and  pitinful,  and  thermal,  was  greatly  impaired  over  the  whole  of 
the  left  side.  The  in)(>airmcnt  of  Hcnsiktion  in  this  eiu;c  was  much  greater 
than  that  which  occurs  from  tumours  in  the  Rolandic  area. 

A  similar  ease  has  bcfn  reported  by  Ackorman.  This  was  a  ease 
of  Utmour  on  the  mesial  surface  of  the  left  hemisphore,  involving  the 
greater  jiart  of  the  gyrus  fornicatus  and  quadmto  lobule.  The  braiii  was 
elightty  softened  inimcdiatcly  round  the  tumour,  but  lK>th  the  convexity 
and  base  of  the  brain,  as  well  as  the  centrum  ovale  and  hnsal  ganglia,  were 
quite  normal.  The  symptoms  in  this  caso  were  wi\'ilfni'Afi  of  the  right 
leg,  followed  Iiy  a  similar  condition  of  the  arm,  together  with  general 
hyjwrtL'sthe^ia,  Under  observiiiiuu  the  patient  fell  into  complete 
hemiplegia  and  analgesia,  with  conjugate  deviation  of  the  Lead  and  eyes 
to  the  left 

Muratoff  re[K)rts  a  case  of  tumour  in  the  mesial  aspect  of  the  left 
hemisphere,  which  largely  destroyed  tho  gyrus  fornicatus,  and  was  ad- 
herent to  the  corptiB  oallostim.  Above,  it  was  limited  by  the  calloso- 
marginal  sidcufi,  and  the  paracentral  lobule  was  intact.  In  this  caso  there 
was  some  degree  of  weaknc^  and  awkwardness  of  the  lioibe  on  the  right 
side,  and  touch  and  pain  were  abolished.     At  a  later  date  it  was  noted 


that  tActile  sensibility  was  normal,  but  the  sense  of  paia  diminished. 
The  Rutbar  is  of  opinion  that  the  affection  of  sonsihiHty  observe<l  in  this 
caae  wiih  tint  the  direct  rcHiiIt  of  the  focal  lesion,  hut  probibljr  due  to 
interruption  of  the  aesociating  fibres,  and  compression  of  the  paracentral 
lobulo. 

But  though  it  is  necessary  to  be  cautious  in  drawing  conclusions 
from  cfises  of  tumour,  the  three  above  nittutiouetl  exhiliit  a  remarlcalile 
agi-eemoTit  as  regarda  the  aflVctioa  of  sensiUion  on  the  opposite  side  of  the 
body  when  lesions  of  this  character  invade  Lho  falcifonu  lobe.  Taken 
will)  the  symptoms  olwerved  in  the  two  caaes  of  stationary  lesion,  they 
lend  at  k-jist  conaidemblti  support  to  the  experimental  results  obtained  by 
Horaloy,  Schiifer,  and  mj'self. 

That  the  motur  centres  of  the  Rolandic  area  are  in  intimate  organic 
and  functional  relation  wJth  the  sensory  centres  there  win  be  no 
douljtj  and  they  probably  form  a  couple  connected  by  associating  fibres. 
Dr.  Beevor  shows  that  the  falciform  lobe  is  connected  with  the  motor 
cortex  by  means  of  the  fibres  of  the  cingiblum  (3).  It  is  probable  that 
these  fibres  foi-m  the  nexus  between  tho  Kotandie  zone  and  the  falciform 
lobe,  and  that  it  is  through  these,  or  similar  connections,  that  irritative 
lesions  of  the  motor  zojie  arc  apt  to  excite  cccoutric  sensations  in  the 
limbiit,  and  that  destructive  lesions  may  produce  tcmiiorary  aiia.'sthejiia  by 
causing  dynamical  disturbance  of  the  centres  of  the  falcifoi-m  lobe. 

Acconling  to  tbo  observations  of  Flecbsig  (8),  with  which  those  of 
Turner  and  myself  coincide,  the  falciform  lobe  is  the  teninnus  of  a  system 
of  cortiei-pelal  fibres  (System  II.)  which  ascend  from  this  optic  thalamus, 
and  are  probnbly  the  direct  continuation  of  the  short  longitudinal  filiro- 
system  of  the  tegmerit.  We  are  of  opinion,  from  the  result*  of  our 
experiments,  that  in  these  He  the  true  sensory  paths.  Though  tho  fibres 
of  the  medial  fillet  aaccnd  to  tho  Kolatidic  :u>  well  ua  to  other  cortical 
regions,  there  is  no  sjitisfactory  evidence  that  they  arc  concerned  with 
the  transmission  of  any  of  the  forma  of  conscious  sensation.  The  mesial 
fiUet  may  be  entirely  Jogeiierated  without  loss  or  impairment  of  cutaneous 
sensation  (6). 
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Lesions  of  the  parietal  lode. — Tlie  parietal  lobe  includes  the 
superior  and  inferior  parietal  lobules,  the  latter  formed  by  the  angtdar 
gyms  and  aupramarginal  lobule.  The  superior  parietal  lobule,  or  upper 
extremity  of   tho  ascending  parietal  or  post-central  convolution,  has 
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alreacly  hcen  considered  ix%  h(-Uttigitig  to  the  Kohmdic  areA,  and  'will, 
therefore,  not  be  specially  considered  ftirlher. 

I^csions  of  the  jiarictnl  lobe  aro  frequently  assocmted  both  »riih  lesions 
of  the  Holundic  firca  uiid  uf  Ihe  occipiUil  lubt'.  OeciiiiiuiiHUy,  bowevcr, 
the  inferior  luirietal  lobule  is  affecteil  alone  ;  nod  the  ijueutron  in  llien 
whether  tht^ro  jtre  :iiiy  flymptnma  «p<K;i.'iIIy  related  to  lesions  in  this 
region  enpable  of  bciiif;  accurately  dia^osed.  The  corresponding  region 
in  iho  braiii  of  the  monkey  coiistilutty>  tho  yli  rtmrhe,  or  a.nguhir  g^'ma,, 
in  which  we  distinguish  an  anterior  and  posterior  limb.  The  iinterior 
limb  in  man  at  its  lower  extremity  forms  a  sujinimiirgiriiil  gyrus. 

There  has  been  much  ditrorencc  of  opinion  in  respect  to  the  physiology 
of  this  region.  1  have  found  that  electrical  irritation  in  the  monkey  gives 
rise  to  very  defirtite  and  constant  cfTects  ;  namely,  to  ctmjngiite  deviation 
of  the  eyes,  and  occasionally  of  the  head,  to  the  oj'posite  side,  with  a  direc- 
tion upwanls  or  downwai-ds,  according  as  the  anterior  or  posterior  limb  is 
irritated.  These  results  were  also  obtained  by  Luciani  and  Tamburini;  but 
Schufcr  appears  to  have  observed  them  only  nn  irritation  of  the  |wwterior 
limb.  Simitar  niovcniciits  of  the  eyes  to  the  opposite  side,  and  with  an 
upward  or  downwnni  dinction,  are  also  excited  by  stimulation  of  various 
parts  of  the  occipital  lube. 

My  hypothesis  is,  that  thcsQ  movements  arc  the  exprcsttion  of  sub- 
jective vi-mial  sensation ;  and  that  the  regions  from  which  they  can  bo 
obtained  by  electrical  stimulation  aro  therefore  related  to  tlio  ucnso  of 
vision. 

My  early  experiments,  as  well  as  those  Buhsequently  made  in  con- 
junction with  fVofessor  Yen,  and  more  recently  with  l>r.  Turner,  have 
shown  that,  in  the  monkoy,  destruction  of  tho  angular  gyrus  causes  total 
losa  of  vision  of  temporary  duration  in  the  opposite  eye  ;  whereas  bilateral 
destmctinn  causes  tempomry  total  blindness,  which  gives  place  toa  peculiar 
impaimu?nt  of  vision  of  an  enduring  eharact<?r ;  tliis  I  have  interpreted  as 
being  more  [lailicularly  due  to  loss  of  central  vision.  The  experiments  of 
Munk  and  Schafer  also  show  that  monkeys  after  this  bilateral  lesion  exhibit 
a  want  of  precision  in  seizing  small  objects,  though  these  authors  interpret 
tho  gj-mptoraa  differently  from  myself.  On  ono  pnint^  however,  our  ex- 
periments aro  in  harmony,  nrmielj",  that  dostniction  of  the  angidar  gyri  does 
not  give  rise  to  motor  paralysis  either  of  tho  limbs  or  the  ocular  muscles. 
In  jMirticuIar  there  is  no  ptosis  ;  itud  on  this  subject  we  may  here  consider 
the  \"iew8  advanced  by  Landouzy  (12),  Orasset  (0),  ami  \^'ernicke. 

These  ot>serve]-3  aro  of  opinion  that  clinicxil  farts  indicate  that  the 
pU  antrfif,  or  angubr  gyms,  is  the  corticj*!  centre  for  the  levator  palpo- 
bne  sujwrioris,  na  well  as  for  the  conjugate  movements  of  the  eyes  to  tho 
opposite  side  ;  and  they  adfluce  cases  of  unilatenil  ptosis,  and  conjugate 
deviation  of  the  eyes  to  the  side  of  lesion,  iu  which  the  angulai-  gyrus 
has  been  found  to  be  the  seat  of  lesion. 

Thus  ChaiifTard  has  recorded  a  case  of  word  -  blindness  and  deaf- 
ness due  to  lesion  of  the  left  angular  and  supramarginal  gyrus  in  which 
there  was  some  degree  of  ptosis  of  the  right  eye. 


Lcmoino  lias  reported  a  case  of  Bli*;ht  paresis  of  tho  Icfi  Jimb, 
wilb  p^J^is  and  slight  (.■xtcriKi.l  elrabisinu^  uf  the  ri^ht  eye.  The  intlient 
died  sonic  years  after  of  apoplexy  and  left  hcniiplej^a.  In  oddiuon  to 
tho  lesions  which  cnuBcd  the  left  hemiplegia  there  was  in  the  left 
hemisphere  an  old  lesinn  exactly  occupying  the  anfiular  gyrus,  and 
oxtcndiu;!;  tO"iirclft  the  parallel  and  intra  parieiul  fissures.  There  was 
said  to  liuvu  been  no  alteration  in  the  puns,  medulla,  or  oculo-inoUir 
nen*es. 

Surmont  has  reporter!  a  case  of  ptosis  of  the  left  eye,  and  rotation 
of  the  heui-t  to  tbe  right-,  without  paralysis  of  the  Uiubtt.  In  the  right 
homisphyrt'  thei-e  was  found  a  yellow  softening  oceiipying  tho  upper  li.df 
of  the  poatHrinr  third  of  the  first  tynip<iral  convolution  and  tho  lowor  half  of 
the  inferior  parietiil  lobule,  extendiii^^  slightly  into  the  ascending  jwuit't^d 
convolution. 

Grasisct  (8)  has  reported  a  case  of  ptosis  of  the  left  eyelid,  in  which  aft">r 
death  was  found  a  i>atch  of  exudation,  with  intense  congestion  of  the 
Dortical  substance,  at  the  upper  extremity  of  the  paralld  fissure  in  tho 
immediate  neighbourhood  of  the  right  angular  gyrus.  There  were, 
however,  in  this  case,  as  Charcot  and  I'ltres  remark,  signs  of  difluee 
meningitis  on  the  convexity  of  lioth  hemispheres. 

In  a  case  of  conjugate  deviation  of  the  eyes  to  the  right,  repoitcd  by 
Wernicke,  in  additioci  to  lei^ioii  of  tho  nitdullary  fibres  of  the  inferior 
parietid  lobule  in  the  right  hemisphere,  thuru  was  a  lesion  also  in  the 
right  half  of  tho  pons. 

In  tho  grwit  majority  of  the  cases  in  which  conjugate  deviation  of  the 
eyes  has  bei;n  ob?erv«il,  there  has  also  tK^cn  hemiplegia;  and  the  IcsionB,^ 
if  they  involved  the  inferior  jiarictal  lobule,  invaded  the  motflr  rogion: 
also;   while  in  some  cuse.s  there  was  no  lesion  whatever  in  the  angular 
gyrus  or  in  its  neighbourhood. 

On  the  other  Immi,  a  large  number  of  causes  are  on  roconJ  in  which, 
notwithstanding  extensive  lesions  of  the  angular  gyrus,  no  ptosis  wae 
observed. 

Surmont  has  found  only  H  cases  of  blepharoptosis,  against  50  in 
which  this  iiyinptom  did  not  occur. 

lu  a  collection  of  strictly  curtiud  Ifisions  implicating  tho  angidar 
gyrus  (analysed  for  me  by  Dr.  Kwens),  in  .'^0,  in  which  tho  angular  gyms 
was  afTecteil  along  with  the  Kolamlic  zone,  thero  T^-as  no  ptosis  or  con- 
jugate deviation  of  the  eyes  ;  in  IG  cjises  of  lesion  of  tho  parietal  lobe,  in 
6  of  wliicli  tho  angular  gyrus  was  aloni;  atrcctcil,  ptosia  occurred  only  in 
2  ;  while  in  I  .'5  cases  of  lesion  of  the  pjiriel<>teni[R»nd  region,  in  10  of  which 
the  angular  and  upper  temporal  grri  wore  ati'Mteil,  only  one  showed  con- 
jugate deviation  of  the  eyes.  It  is  obvious,  from  this  analysis,  that  neither 
ptoRifi  nor  conjugate  deviation  of  the  eyes  is  a  common  siTnptom  in  con- 
nei'tion  with  lesions  of  the  inferior  parietal  lobule ;  and  that  clinical 
factij  do  not  justify  the  assntnption  of  any  causal  connection  between  them. 

The  facts  of  experiment,  however,  would  lead  us  to  expect  that 
irritation  of  the  inferior  parietal  lobule  might  cause  conjugate  deviation 


of  the  'eyes  to  the  opposite  M(\c.  And  .1  case  in  conSrmnlinn  of  this 
hypothesis  has  been  recnrried  hy  Thompson.  This  wrw  a  case  of  fracture 
of  the  skull  in  the  left  pjirietal  region — cnrcd  by  trophining  — in 
which  there  wjis  marked  conjugate  deviation  of  the  eyes  to  the  right. 
On  the  other  hand,  a  simihir  sympUim  was  pr<«luced  hy  a  patcli  of 
Utbercidouft  njoniugitis  over  the  upppt-  part  of  llie  middle  frontitl  con- 
volution, in  a  case  rejjortoti  by  Chouppo. 

Wernicke's  hypothesis  that  double  lesion  of  tlie  anguhir  gynia  causes 
a  psoudo- nuclear  ophtha!nif)plegia  is  support*!*!  neither  by  experimental 
physiology  nor  hy  clinical  evidence  of  any  value. 

The  oidy  constant  sympt«im  M-hich  hiia  been  established  in  connection 
with  lesion  of  iho  inferior  parietal  lohnlo  is  the  occnrrencc  of  word- 
blindncss  when  the  lesion  is  iti  the  angular  gyrus  of  the  left  hemi- 
sphere. Thia  may,  or  may  not,  be  associated  ivith  right  hemianopsy. 
Idany  instanco-s  of  this  ufTcction  are  on  roeord.  One  of  iiniiRnal  inl«rest 
has  been  reported  by  Macewea.  Tbi^*  was  a  case  of  traumatic  lesion  of  the 
left  angular  and  suprainurginal  gyrus  causing  woi-d-b|iiidncs»  ani]  mental 
disturlwinee,  but  no  other  symptoma.  Tlie  patient  recovered  after 
trephining.  In  a  case  re<:urdcd  by  Huiisehcu  (10),  softening  of  Lho  left 
atigtdar  g\TUs  was  asaociatod  with  wonl-blindnesa.  A  similar  condition 
exiated  in  ChauH'ard's  wuse  together  with  sliglit  ptosis  of  the  right  eyelid. 
A  large  number  of  similar  instances  might  be  quoted  (ciilr  Starr,  18),  all 
bearing  out  the  fact  that  legions  of  the  anj^-idar  g^i-nis  and  its  neijjhbour- 
faood  in  the  left  hemiapliere  niuse,  often  without  any  paralytic  symptoma 
whatever,  the  special  form  of  iiensiory  aphasia  cjvlled  wonlblindnosa. 
The  pathology  of  word-hljndneas  and  its  relation  to  lesion  of  the  angular 
g>TUS  is  chiefly  a  matter  uf  speculation.  My  own  view,  founded  on  the 
edfccts  of  unilateml  and  bilateral  lesion  of  this  gyrus  in  monkeys,  is 
that  each  angidar  g\"nirt  i«  in  relation  with  the  whole  visual  field  of  Iwth 
sidos,  but  es|iecially  with  the  opposite.  Sir  William  Gowers  also  is  of 
opinion  that  in  front  of  the  occipiud  lobo — the  half  virion  centre — there 
is  a  higher  visual  centre  in  which  the  half  fields  are  combined,  and  the 
whole  of  the  opposite  visual  field  is  represented. 

The  bihitend  relations  of  each  angular  gyrus  are  sufficient  to  explain 
the  absence  of  any  noteworthy  affection  of  iision  when  the  lesion  ie  only 
on  one  side.  And  the  fact  thai  vis^ua!  ideation,  inure  particularly  in 
reference  to  the  association  of  written  symliols  with  their  meaning — that  is, 
word-Wsion — is  specially  impaired  by  lesion  of  the  left  angular  gyms, 
seems  to  show  that  Wsual  representation  is  in  this  respect  like  auditory 
re-prose  ntalion  (."we  word -deaf  n  ess,  ji.  319);  and  that  lesion  of  the  area  of 
highest  vision  may  paralyse  visual  re-prefientation,  while  the  simpler 
function  of  visual  sensation  or  prcscutution,  like  that  of  audition,  may  not 
he  appreciably  affected. 

There  is  com  para  tii'oly  little  clinical  evidence  in  favour  of  the 
occurrence  of  crossed  amblyopia  from  unilateral  cortical  lesion.  But  Dr. 
Sharkey  has  recorded  a  c^iso  of  this  kind  in  which  the  angular  gyrus 
of  the  opposite  hemisphere  was  for  the  most  [mrt  atrophied.     And  cases 
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of  crossed  nmblyopia  from  unilateral  organic  cerebral  lesion  have  aljo 
been  i-ecordod  bjr  Fer6,  Gowera,  and  myself  {(i).  The  facte  of  hysterical 
hemiansosthesia,  In  which  vision  is  lost,  or  iinpairod,  in  the  eye  on  the 
aiKusthocic  side,  also  postulate  the  existence  in  the  apposite  hemisphere  of 
a  centre  related  tu  tiio  whole  visual  field  of  tho  opposite  side,  aa  well  as 
to  some  extent  on  the  &ame  Bide. 

Di".  Hughes  Bennett  has  shown  that  irritative  lesions  of  the  angiiLir 
gyrus  give  rise  occaHiunally  to  optical  illufiiontf  or  flaaheauf  light  followed 
by  temporary  amblyopia. 

Bilateral  destniction  of  tho  argtjlar  gynis,  which  alone,  according  u) 
my  experimental  results,  should  cause  permanent  loss  or  profoiuid  im- 
pairment of  \nsion,  is  a  rare  occurrence.  I  know  of  only  one  case  on 
rocon.1  —  Shaw's  case — and  the  lesion  (atrophic  softening)  invaded 
not  only  the  angular  gyri,  hut  als^o  the  superior  temporal  convolutions  on 
both  Bides.  The  )>atient,  who  sutferod  also  from  mental  aberration,  was 
totally  blind  as  well  as  doaf. 

Not  infrc'iuctitly.  whore  tho  lesion  of  the  angular  gyrua  and  adjacent 
portions  of  the  temporo-spUenoidal  ami  occipital  lot>es  hiis  bet;n  of  the 
nature  of  tumour,  or  has  invaded  also  tho  medullary  substance,  thcro  baa 
been  obaen'ed,  in  addition  to  word-blindneaa,  heinianopsy,  or  hemianopsy 
aasociaterl  with  a  greater  or  less  degree  of  impairment  of  tactile  artd 
muscular  sensibility  of  the  opposite  side.  Many  cases  of  this  kind  might 
be  cited  (llcnschon,  11).  In  all  of  them  no  doubt  the  optic  nidiationa, 
together  with  the  posterior  pai't  of  the  Internal  capsule,  were  iuvolvoil  to 
a  graiter  or  lees  extent ;  for  an  equid  numl>er  of  cases  might  bo  quotetl  in 
which  similar  lesions,  not  implicating  the  optic  radiations  or  internal 
capftuEc,  did  not  cause  hemianopsy,  or  any  apparent  aflection  of  sensation. 

SMLmmary. — Lesions  of  the  inferior  parietal  lobule  are  diverse  in 
their  syniptflmatology.  They  may  ho  entirely  latent,  or  associated  with 
ptosis,  hemianopsy,  or  impainnent  of  cutaneous  and  miiaciilar  sensibility 
of  the  opposite  side. 

They  can  uidy  be  diagnosed  with  certainty  when  situated  in  tho  left 
hemisphere,  in  which  case  the  pathognomonic  symptom  is  tho  form  of 
sensory  aphasia  termed  "word-blindness,"  or  inability  to  comprehend  the 
meanittg  of  written  language. 
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mAtieal,  1876,  p.  408.— 9.  Idrm.  D&ciation  amjtiy^  dt  la  Ute  et  rf«  peux,  1879.— 
10.  HsN'SiiUEy.  AVuro^  Ccntralblott,  1B8C,  p.  424.-11.  Idem.  l^Ukel.  d.  Othirna,  Z 
Theil,  181>:2,  p.  280 — 12.  LAVnourr.  BUjAnrvptim  e*r4lrrrU«,  1877.-18.  Idem. 
DMaiion  eonjngit  dt*  ytux,  187fi.— 14.  Lemoise.  Sit.  dt  TH<W.  1887.  Ji.  879- — 16. 
Maciwex.  £rit.  M&i.  Joum.  1888,  p.  323.^16,  Shakkkv.  .Vflrf.-CAir.  TVniu.  1888, 
p.  293,-17.  .Shaw.  ArvMves  of  Mfdtciitt,  Fehrn^ry  18S2.— 18.  Siakk.  "StnioiT 
aphaiU,"  Brain,  1&S9. — 19.  Si'eiiokt.     Quoied  byCttaicot  and  litres,  Archii*t  din.  d$ 
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JSordtttaiti    8o|ttMnber    1504.— 20.     Tnouraos.      Sruin,    1883,    voL    ri.   |>.    y».— 21. 
Weiliickr.    Arch./.  I'ltjchuUrU,  18S9,  vol.  xx.  p.  243. 


Lesions  of  THK  cx:cipttal  I^bk. — Aa  I  have  already  stated, 
electriciil  irritation  of  the  cortex  of  the  occipital  lohe  in  monkftyn  give* 
riaa  lo  movonienls  of  the  eyes  similar  to  those  whicii  I  first  descrilicd  on 
irritiitiuti  of  tho  angiiliir  g^'nis.  Professor  Schiifer  ublaiiitxl  upwjii-d 
movcmonta  on  Rtimiihinon  of  tho  under  surface  of  the  occiITiL^l  IoImj  and 
lower  piirt  of  the  mosiul  sui-face,  bwt  simply  I.itfml  niovcmpnts  of 
tho  eyes  on  excitation  of  tho  convex  aspect,  uf  the  occipital  lobe  and 
margin  of  the  longitudinal  fiiMnn-c.  Those  rotulu  liave  hccu  eoiiBidcrcd 
by  Schafer  aa  indicating  a  special  relation  of  the  difTorent  portion)!  of  the 
visual  field  to  respective  regions  of  the  occipital  cortex.  Whether  this 
be  so  in  reiilily  has  not  been  proved;  and  the  resviIlJi  of  destructive 
leaions  show  that  the  relation,  if  it  exist  ut  all,  cmnnot  be  rcgixrded  rs  an 
exclusive  one,  iimsiiiuch  as  the  greater  portion  of  both  occipitiil  lobes 
may  be  removed  without  causing  more  thiin  transient  visual  disturb- 
ances, and  without  pi-oducing  pemianont  blindue^a  in  any  part  of  the 
viatial  field.  Unless  the  lesions  are  such  as  to  implicate  tho  parieto- 
occipital fissure,  and  thus  in  all  proKibility  to  cut  otf  tho  whole  of  the  optic 
radiations,  monkeys  at  least  continue  to  see  ;  and  Schiifer's  experiments 
show  that  in  order  to  i^uso  complete  loss  of  vision,  nob  only  must  the 
occipital  loben.,  as  such,  be  cut  off,  but  the  lesion  muat  extend  well  forward 
into  the  occipito-temiwml  convoKitions.  I  have  shown  (2)  th;it  a  Irans- 
verse  incision  a  few  millimetres  in  depth  on  tho  under  surface  of  the 
occipital  region,  anterior  to  the  lower  extremity  of  the  parieto  occipital 
fiaaure,  without  the  infliction  of  any  injury  upon  the  angular  gyrus  or 
occipital  lobe,  can  cause  persistent  hemianopjiy  ;  and  my  view  is  that 
by  removal  of  the  occipiuil  lobe  in  this  plane  the  whole  of  the  optic 
radiations  are  severed.  The  exact  destination  of  tho  optic  radiations 
18  a  problem  which  has  1>eeu  much  discussed,  but  that  they  distribute 
themselvea  in  the  occipito- parietal  region  of  the  brain  them  can  be 
no  doubt;  for  when  not  ihe  oc-cipital  lobe  only  is  destroyed,  but 
also  tho  corte.x  of  tho  angidar  gyrus,  complete  and  persistent  hcnii- 
aiiopsy  eiuiucin  if  the  lesion  is  unilateral,  ami  total  blindness  if  the 
lesion  is  bilateial.  Practically  the  same  result  ia  obtained  by  section  in 
the  piano  of  tho  parieto-occipital  fissure,  by  which  the  whole  of  the 
optic  radiations  are  severed.  In  harmony  with  the  fact  that  in  mtrnkeya 
a  large  propwtion  of  the  occipital  lobe  may  be  destroyed  wtihout  pro- 
ducing obvious  disturlwuce  of  vision,  wo  find  many  clinical  ca.ses  in  which 
the  occipital  loho  ha«  been  tho  scat  of  lesion,  unilateral  and  bilalend, 
without  any  im(Miirment  of  vision.  Lesions  of  the  occipital  lobe  may 
be,  in  fact,  entirely  latent.  Such  lesions  have  Iwen  found  on  the 
superior,  lateral,  and  inferior  aspect,  as  well  as  at  the  apex  of  the 
occipital  lobe,  or  even  of  the  mesial  aspect  or  cuncus.  Thus  Sir  William 
Gowerb  Las   imported  a  caae  of  tumour  of  tlie  right  uixipilal  rcgioa 


involving  the  first  and  second  occipitAl  convolutions,  the  superior  And 
inferior  parietal  lobules,  together  with  the  cunoiis  and  half  of  the 
precuneus,  in  which  careful  investig-titioii  failed  Ui  discover  any  indications 
of  heraijiiiop«y.  Brill  has  reported  a  case  of  thrombotic  aoftoning  of  the 
mesial  a-^pect  of  The  left  occipitjil  lobe,  including  ttie  cortex  bordering 
on  the  cnicarine  fissure,  the  upper  edge  of  the  h'nfpml  gyrus,  and  the 
lower  half  uf  the  cnniiiis,  in  wtiich  there  was  no  absuluto  defect  in  ifau 
visual  fiold,  though  the  patient  had  diplopia  and  was  colour-blind  aa 
regards  green. 

In  tbe  majority  of  cases  in  which  bomianopsy  has  been  found  in 
asuociatian  with  lesions  of  the  occipital  lobe,  t]ic  lesion  baa  cither  been  of 
the  nature  of  a  tummr,  cyst,  or  abscess,  or,  if  invading  the  cortex,  has 
also  extended  into  the  optic  radiations.  In  many  the  iesionn  have  been 
miUtiple  and  not  confined  to  tbe  occipital  region ;  and  in  the  great 
majority  also,  in  addition  to  bemianopsy,  there  bus  been  hemiplegia, 
hemiaiiie:)tbu»i;i,  aphakia,  or  other  Gymptum  of  implication  of  the  internal 
capsule  or  curtiijal  centres  beyond. 

The  elinieal  fact*,  however,  seem  to  nhow  that,  bo  far  as  lesions 
apparently  cortical  arc  coocerned,  hemianopay  is  moat  frequently  associated 
with  ihme  alfecting  the  mesial  aspect  of  the  tx^cipital  lobe. 

Segiiin,  Nothnogel,  and  others  place  the  visiud  centre  more  especially 
in  the  ciuieii<;  uiid  its  neighbourhood .:  Hcn$choii  and  Vialct  nistrict 
it  to  tbe  tak-arint;  fissura ;  while  Wilbratid  regards  the  apex  of  the 
occipitJtl  lobe  as  the  jKirt  exclusively  related  to  vision.  If  a  complete 
homology  exists  between  the  occipital  lobe  of  the  monkey  and  man, 
one  may  argtie  that  each  of  these  views  is  too  exclusive.  But,  apart 
from  this,  it  is  a  question  how  far  an  examination  of  the  recorded  cases 
justifies  the  restriction  of  the  visual  centre  to  one  particular  portion  of 
the  occipital  lobe. 

Most  of  the  apparently  cortical  lesions  of  the  mesial  aspect  have  Iwen 
cases  of  tbromlmtic  owluaion  of  the  posterior  cerebral  artery,  which 
supplies  not  the  cortex  only,  hut  also  the  subjacent  nptie  radiations, 
separated  from  the  mesial  wall  only  by  the  posterior  cornu  of  the  lateral 
ventricle,  which,  therefore,  may  easily  sutTer  at  the  same  time  as  the 
cortex. 

Examin.-^tian  of  23  caxes  which  have  been  quoted  by  ITonschon 
(((p.  (it.  p.  ^\9)  a*  purely  cortical  lesions  of  the  mesial  aspect^  reveals  the 
fact  that  in  at  least  6  of  them  (namely,  those  of  Sanger,  Curschmann, 
Huguenin,  Hensehen'a  case  21,  Keiidiardt'a  t-asc  D,  and  Wilbrand) 
the  optic  ratliations  were  also  involved;  in  those  of  Leegard,  F^r6,  and 
Xoyea  there  was  no  investigation  into  the  condition  of  the  optic 
radiations ;  while  in  14  there  n'as,  in  addition  to  hemianopsy,  also 
some  degree  of  hemip1(>2;ia,  or  hemiplegia  with  bemiana^sthcsia. 

Of  three  cases  of  hemianopsy,  reported  by  Vialet,  attributed  to  purely 
cortical  lesion,  the  first  was  one  of  softening  occupying  principally  the 
internal  perjiendicular  fissure,  but  extending  also  into  the  adcarine  fissiu'e. 
At  the  same  time  the  cortex  of  the  cuneus  was  atrophied  in  its  anterior 
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iouith.  The  lesion,  howpvc.r,  was  not  strictly  cortituil,  but  ponetrat^d  to 
the  depth  of  a  few  millinK-tres  into  the  zone  of  the  optic  radiatiuns.  The 
cond  case  was  one  of  rij'ht  henaianopsy  associated  with  a  lesion  which 
tad  dcKti'oycd  the  cimetis,  uxtcndc^l  to  the  lips  of  the  talcarino  li^surc, 
and  slightly  atTt:ctt:d  the  whitti  iiubstancd  uf  ihc  lingual  lobule.  The 
internal  caji^ile  was  staled  to  have  been  intact,  and  yel  in  this  case  there 
as,  at  the  beginning  of  the  illness,  tuniing  of  the  head  to  the  left 
uid  rigidity  of  the  ri^ht  limUs ;  and  marked  defect  in  the  sense  of 
position  of  the  right  urm  ]>or>tisted.  In  the  third  catio  thcru  was 
right  heniianopsy  together  with  word-blindness.  The  lesion  in  thia 
CJise  w.'is  n'ceiit  softoning  of  the  whole  of  the  inferior  parietal  lohnle  and 
pit  <wirU,  t<jgether  with  the  pUiquts  jmims  occupying  the  lingnal  lobule, 
the  fuaiform  lobe,  the  cuneiis  and  the  apex  of  the  occipital  lobe,  as  well 
as  the  spleniuni  of  the  corpus  ealtusum.  The  optic  radiations  were,  how- 
ever, also  found  softened  iu  this  cose,  though  this  was  attributed  to  recent 
lesion. 

It  is  evident  from  this  analysiB  that  in  the  great  majority  of  the 
•OH*Hllvd  conical  lei^iuiiH  of  the  uiesial  aspect  of  the  occipital  lobe  Iho 
le«ion  extended  more  deeply  than  was  apparent  on  the  surface ;  and  oven 
when  the  optic  mdiations  were  not  demonstrably  atlectcd,  they  were  in 
all  prolnbility  directly  implicated  along  with  the  internal  eapaide,  as 
otherw{t;e  it  would  be  impot^siblo  ti>  explain  the  hemiplegia  and 
bemianajsthesia  with  which  the  hemianopsy  wa*  so  often  as.-tociiited. 

The  only  cuso,  in  fact,  in  which  all  complications  eeem  to  have  been 
excluded  is  the  case  of  Nordenaen-Heiiachen,  in  whicli  left  hcmianopsy 

associated  with  cortitvil  softening  of  the  right  calcarine  and  upper 
of  the  hip(»ocampal  fissure.  Microecopical  examination  revealed 
degcncralioTi,  but  a|>iiiire]illy  no  primary  softening  of  the  optic  radiations. 
If  we  assume  that  the  •iegcnenitiun  of  the  optic  radialioris  was  merely 
Boenndary  do  the  cortical  lesion,  this  case  might  be  regard*'d  as  a  proof 
that  in  man  the  Cortex  of  the  calwirine  fissure  is  pre-ominetaly  the  visual 
centre.  But  in  itiy  opinion  it  is  not  to  be  so  regaixled  without  further 
investigation  and  confirmation.  Fur  there  can  be  no  doubt  from  the 
rcjiearches  of  Vialet  and  von  Monakow,  aa  well  as  those  of  Turner  and 
myself,  that  the  optic  radiarioiifi  have  a  much  more  extcnsivo  dis- 
tribution than  the  walls  of  the  calcarine  fissure.  A  considerable  propor- 
tion, the  middle  stratum,  jiasa  tt>  the  calcarine  fissure ;  but  an  inferior 
Urer  can  be  traced  to  the  lingual  and  fitsifonu  lobules,  and  a  superior 
layer  to  the  angidar  gj'nia  onrl  convex  aspect  of  the  occipital  lobe.  The 
visual  area  must  embrace,  therefore,  not  merely  the  calcarine  fissure,  but 
the  whole  of  the  occipito-angidar  region  (10).  Whether  there  be  any 
specific  differentiation  of  function  correspomliny  to  the  tripartite  distribu- 
tion of  the  optic  radiations  is  a  question  on  which  little  can  be  definitely 
Stated. 

An  examination  of  the  clinical  facts  supports  the  view  that  the 
macula  lutwi  is  innervated  from  both  cerobnil  hemispheres.  The  divid- 
ing line  between  the  sensitive  and  blind  halves  of  the  retina  iib  homonymous 


heroiitnopsy  of  corebml  origin  probably  never  passes  through  the  fixation 
point.  Jtound  this  there  is  alwaya  an  urea  of  greaUir  or  loss  ext«nt  of 
clear  centml  vision.  1  have  only  once  seen  the  dividing  line  pass  through 
the  fixation  point,  and  this  was  in  a  case  of  hemiannpsy  from  lesion  of  ilic 
optic  tnu;t  it«o!f.  It  is  frequently  sUted,  however,  in  cases  of  cei-ebrul 
hemianopsy  that  the  dividing  line  biul  ]mssud  through  the  fbcation  jK^int : 
but  such  Htatomonta  «.rc  to  be  accepted  with  groat  caution,  as  tnistukefl 
in  perimetric  investigations  arc  easily  made.  , 

I  have  adduced  w>me  evidence  in  favour  of  the  view  that  the  macula 
lutcii  is  brlau'ially  representwl  in  the  angular  gjj'^rus.  Henachen,  however, 
is  of  opinion  that  the  macula  is  represented  in  the  anterior  jjortion  of  ihe 
calcarino  fissure.  Jtut  the  only  evidence  which  he  adduces  in  favour  of 
his  hvpoiheaia  is  the  fact  that  ceittra!  vision  continued  gmMl  iti  a  case  in 
which  the  whole  of  the  right  occipital  lobe  and  the  apex  of  the  left  were 
dostroyed — indicating,  therefore,  tluit  the  macula  was  not  innervated  from 
tlic  [Kjsterior  extremit}'  of  tho  calcarine  fissure. 

Occaaiomilly,  instead  of  corapiote  blindness  of  one-lialf  of  the  visual 
field,  Boctor  or  quad  rant- 1  ike  defects  aro  found  in  the  upjier  or  lower 
half;  and  it  has  been  argued  by  Munk  iind  Schiifer,  on  the  hfisia  of  their 
oxperimcnul  researches,  that  the  different  parts  of  the  retina  are  projected 
on  corresponding  portions  of  the  visual  cortex.  The  evidence  of  exiwri- 
mental  lesions  on  this  point  is,  however,  far  from  satisfactory,  an<l  the 
clinicid  evidence  is  no  more  so.  KeiischRn,  however,  behevos  that  it 
points  to  the  conclusion  that  tho  upper  lip  of  the  calcariiic  lissuro  rcpr 
Bents  tho  dorsal  retinal  rjuadrant,  and  tho  lower  lip  ihc  ventral  quadi*Hnt. 
This  is  opposed  to  tho  conclusions  of  Munk,  from  which  aluo  those  of 
Seliiifer  nwterially  differ.  Further  investigation  is  therefore  necessary 
before  wo  cam  regard  a?iy  of  those  points  as  definitely  detcmitnod. 

The  (Himo  may  be  said  with  reference  to  tho  hyjiothesis  advanced  by 
some  observers  that  there  is  a  cortical  centre  for  colour  as  distinct  from 
light-porcoption.  In  Fome  casoa  there  has  been  observed  a  homonymous 
hemichromatopsy,  while  the  perception  of  light  and  form  Wiis  not 
obviously,  or  con'espondiugly,  impaired.  Uiit  Jlackay  has  furnished 
strong  grounds  for  regarding  such  ca-scs  as  merely  varying  degrees  of 
essentially  one  alfei-tidii ;  for  careful  investigation  lias  always  revealed 
not  loss  of  colour  porception  only,  but  also  distinct  imjiairmcnt  of  light 
and  form  perception  ;  and,  as  the  lesion  becomes  more  prouoimced,  bemi- 
chromatojisy  iiasses  into  complete  hemianopsy. 

In  ccrclmil  liemiano|jsy  the  pupils  react  in  the  usual  manner  when  a 
pencil  of  light  is  thrown  on  the  blind  halves  of  the  retinae  The  non- 
occurronco  of  the  pupil  reaction  when  the  rctinm  are  bo  tested  (Wernicke's 
hemiopic  pupillary  reaelion)  is  significant  of  lesion  of  the  optic  tract. 
(On  this  subject  see  vol.  vi.  p,  7t)5.) 

Sinnman/. — -(i.)  Lesions  of  the  occipital  lobe  may  be  entirely  luloni. 

(ii.)  ilonionyraous  homianojwy  results  from  destructive  lesions  of  tho 
occipital  lobe  and  optic  radiiitioiia.  This  is  often  associate]  with  a 
greater  or  less  degree  of  hemiplegia  and  hemianaesthesia,  from  implication 
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of  the  inujnml  cap$ulc.  AVhen  tho  lesion  aifocts  alao  the  cortex  of 
the  anguLu*  ^'rue,  right  hcmtariopsy  is  gen.erall}'  ag^uciatcd  \ritli  word- 
blindness. 

(iii.)  Uncomplicated  honn'anopsy,  occurring  suddenly  with  symptoniB 
of  vaeculiir  obstruction,  i^s  iinliciktivc,  in  nil  probability,  of  ksiuu  in  the 
calcttriuo  fissure  and  iti»  neighbourhood. 

(ir.)  In  cerebral  henilanopsy  central  vision  is  unimpairod,  and  the 
reaction  of  the  pnpiU  is  normal. 
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Lbsions  op  the  temporal  lobe. — Owing  to  the  community  of 
rasculur  supply  between  the  parietal,  occipitEiI,  and  teiuporul  lubes,  the 
last  is  not  infrequently  implicated  in  lesions  due  to  vascular  disease 
&Becling  either  tho  i>ariotal  or  occipital  lohu,  or  both  tngfitber.  The 
middle  cerebrul  artery,  which  supplies  tho  Kulandic  area,  also  Biip]>]ies 
the  anguUr  gj'nis  and  the  convex  aspect  of  the  temporal  lobe ;  namely, 
the  first  and  second  tiiuipural  cotivululiuns.  Tla^  inferior  and  ijuier 
aspect  of  the  terai)oraI  lobe  is  supjilicd  by  the  posterior  cereliral  arterj*, 
•which  is  also  distribute*!  to  the  cuneus  and  Hngual  gjTUS  on  the  tnt«rn»l 
aspect  of  the  occipital  lol>e.  The  temporal  lobe  is  specially  cotiiiectcd 
with  the  outoiniost  fibres  uf  the  foot  of  tho  cms  cerebri,  which  pass  up 
into  the  internal  capsule,  and  thtn  bend  uutwards  and  downwards  to  this 
region.  In  cases  of  lesion  of  the  tcmponil  convciIutinriR  tlifrse  Rbrr-s  have 
been  found  by  Dtjerinc  to  degenerate  downwards  as  far  as  tho  uppL'r 
region  of  the  pons.  This  has  been  confirmed  by  Turner  and  myself  after 
le«ioD  of  the  first  temjionil  g^'rus. 

Lesions  of  the  temporal  lobe,  of  whatsoever  character,  may  be  entirely 
latent.  There  arc  sn  many  such  cases  on  record  that  it  is  unneces*jiry 
to  allude  to  them  in  detail.  This  latency  U  more  particularly  notable 
when  the  lesious  involve  the  right  lolie,  the  ex[)lHnatiou  of  which  is  to 
be  found  in  tho  greater  preponderance  of  the  left  hemisphere  in  speech 
procM8C«. 

One  of  the  most  important  indications  of  lesion  of  tho  left  temporal 
lobe  is  the  occurrence  of  the  speech  defect  termed  "  word- deafness." 
This  signifies  the  inability  to  interpret  the  meaning  of  articiiliito  sounds. 
It  may  exist  independently  of  worclhlindneBs,  though,  owing  to  conjoint 
lesion  of  the  inferior  parietal  and  temporal  lobes,  the  two  conditions 
are  often  asaociatcd  together.  In  all  cases  in  which  word-deafness  has 
been  a  prominent  symptom  a  lesion  has  been  found  in  the  superior 
temporal   convolution.      Thus  Seppilli  (20)  found  that  in  every  one  of 


seventeen  cases  there  was  lesion  of  the  enperior  temporn.!  convolution  ; 
and  ill  twelve  ia  the  second  or  middle  convolution  also.  Of  twenty-five 
1-ecordt.Ni  cases,  aiuilysL'd  for  loe  by  Dr.  Ewtiis  in- 1890,  ten  were  due  to 
lesion  of  the  temporal  lolx:  jtlonc.  In  SRVcn  of  those  the  firat  teinftoral 
was  p.-irtirnlarly  nirccti-tl  j  Imi  in  the  remaining  threw  the  exact  limits  of 
the  lcaio[i  were  not  suited.  Eight  wore  due  to  lesions  implicating  the 
Migubir  gv'nis,  as  wdl  as  thu  up}>cr  toniporo-sphenoidttl.  Six  wure  dus  to 
lesions  inv;wling  the  tipper  temporal  gj-nis  and  ailjoining  portions  of  the 
occipital  and  piirieti!  lobes  ;  and  in  onft  it  was  stated  that  iho  nngtilar 
gynxs  was  affected  alone.  In  this  ease,  however,  hoth  word-Windness  and 
word-dcafncss  wore  prL-aeuL  This  wm  the  only  case  in  which  there  wm 
no  obvious  lesion  of  the  sujwHor  tempund  tonvuhuion,  hut  since  then 
Other  easoB  have  been  jmt  on  record.  Thus  Mader  reports  the  case  of  a 
patient^  aged  fifty,  who  was  suddenly  seized  wiih  disturbance  of  speeoh 
and  complete  word  deafness.  After  death  &  yellowish  white  softening 
was  found  affecting  the  left  superior  and  middle  tenipoi'al  cunvulutiuus, 
A  gimilar  case,  duo  tu  le!>ion  of  the  posterior  part  of  the  first  temporal 
convolution  and  adjoining  portion  of  the  inferior  parii^tal  lohnlo,  has 
boen  recorded  by  I''rascr. 

The  iflation  of  woi-d-deafness  to  lesion  of  the  left  hemisphere  appeare 
to  follow  the  same  rule  as  obt-iiins  in  reference  to  apkwia  and  lesion  of 
the  speech  centre  of  the  loft-  side.  Thus  Seppilli  (21)  h:is  recorded  in 
&  k'ft-handed  niatL  a  ca<<u  of  atrophy  and  sclerosis  of  the  lirst  and  second 
temporal  gvri  in  the  left  heniiBphcre  without  any  distnrlMtnce  of  speech 
or  hearing ;  and  a  case  of  a  largo  tumour  invading  the  M'hote  of  the 
left  temporal  lube,  without  affection  of  speech  or  hearing,  in  a  patient 
aupposod  to  Iw  left-handed  has  been  reported  by  Weatphal  (25). 

The  facts  of  wnrd-deafneas  are  explicable  on  the  hypothesis  that  the 
region  in  which  the  lettions  are  habitually  found  constitutes  the  cortical 
seat  of  the  perception  and  registration  of  auditory  impressions.  My  own 
experimeiiLs  on  monkeys,  as  well  as  similar  ex[H;rimenta  by  Muiilc,  and  by 
Luciani  and  Tamburini  on  dogs,  indiciite  that  in  this  region  the  centre 
of  auditory  perception  is  situatoH.  I  have  found,  in  particular,  thai 
electrical  irritation  of  the  superior  tempond  g>'ru3  causes  sudden  move- 
ments of  the  car,  hejid,  and  cyc:^  such  as  are  indicative  of  perception  of 
sound  in  the  opposite  ear;  and  tluit  du.struction  of  this  gyrus  on  both 
sides  canw^a  total  deafness,  or  loss  of  aurlitory  perception. 

An  animal  in  which  the  KU|»oriar  temporal  gyri  were  almost  completely 
destntyed  on  both  side^  at  first  absohttcly  failed  to  respond  to  any  of 
the  sounds  M-liich  formerly  excited  active  reaction,  and  which  invariably 
attrsicted  the  attention  of  Tiormal  monkeys.  After  some  weeks  it  seemed 
to  be  in  scmic  degree  sensible  to  sonoi-ons  vibnttions,  but  it  seemed  never  to 
reiMgrnso  the  sounds  which  formerly  were  of  significance  to  it.  The  obecare 
sensibility  to  au<Htary  inipressioiis,  which  was  observed  in  this  animal, 
might  have  been  due  either  to  imperfect  removal  of  the  auditory  centres, 
or  perhaps  to  the  functional  activity  of  the  km-er  centres.  Professor 
Schiifer  has  been  unable  to  confirm  my  couclusiona  with  reference  to 
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sen  at* 
piithology,  not  only  in  regard  to  woM-deafness,  but  also  toftctual  cl&tfness 
resulting  from  biUteral  lesions  in  this  region,  aflbrd  ample  <M)nfirmalion 
of  my  results. 

Owing  to  tho  bilateral  relationB  of  the  amlitory  centres,  individiialB 
who  are  word-tleaf  are  not  otherwise,  as  a  ruli-,  deaf  to  sounds.  The 
probability,  howox'cr,  ia  that  iheru  may  be  transient  impainuent  of 
hwuing  in  the  opju-wite  car. 

There  are  several  cases  on  record  in  which  bilateral  leftion  of  the 
mperior  temporal  convolution  and  neighlwiirhood  caused  complete 
deafnesA.  One  of  the  most  carefully  observed  cases  of  this  kind  has 
been  recordi.-d  by  Wertucke  and  Kriwlliiiidor.  A  woiuaa,  aged  forty- 
tbree,  who  had  never  suffered  from  deafness  or  affection  of  vision,  was 
attacked  on  22nd  Jtme  lf<)S3  with  right  hemiplegia  and  aphii&ia.  She 
remainoil  in  tho  hospitj*!  until  4th  August.  At  this  time  she  could 
spejik,  but  she  spoke  unintelligibly  and  wjis  sometimes  believed  to  be 
ictoxicatwl.  She  not  only  could  not  make  herself  uiidersluod,  but  she 
could  not  undersUind  what  was  said  to  her.  She  was  received  into  the 
hospital  again  on  lOlli  •Scptombor,  M-ith  slight  pare^iis  of  the  kft  arm. 
The  rigiit  hemiplegia  bad  entirely  disappearefL  The  |iatient  was  looked 
upon  as  insane ;  shu  wati  absolutely  deaf,  and  could  not  bi>  communicated 
with.  She  died  on  2l8t  October.  An  extensive  lesion  was  found 
invading  the  superior  temporal  cotivolution  on  both  sides.  The  rest  of 
the  brain  exhibited  no  abnormality,  nor  were  there  any  conditions  leading 
to  increase  of  the  intnicr-inial  presaure  or  secondarv  affection  of  the 
cranial  nen'e.s.  The  patient  had  previously  enjfiyed  excellent  health. 
her  total  dtjafness  occurring  suddenly  in  coinieclion  with  the  other 
indications  of  cerebral  disease.  The  rcsiilL  of  the  examination  uf  the 
earn  was  practically  quite  negative,  a  alight  dry  catiirrh  was  fuuiid,  but 
locally  nothing  to  account  for  deafness. 

Shaw  has  rcoorded  a  case  of  a  woman,  aged  thirty-four,  who,  two 
months  before  her  admisj^ion  into  his  juivlum,  lost  power  in  the  right 
arm,  and  soon  after  had  a  3ud<len  apoplectic  seizure,  resulting  in  loss  of 
Bpeoch  and  deafness.  On  .admission  she  was  found  to  bo  perfectly  doaf 
and  blind.  She  had  occasional  fits,  and  idtimately  died  of  pneumonia  a 
year  after  her  admission,  There  was  conipleto  atrophy  of  tho  angular 
gyri  am)  superior  temporal  convolutions  in  both  hemispherea  The 
optic  nen'es  exhibited  inrrcaso  of  the  connective  tissue,  hut  the  other 
cranial  nerves  were  normal  in  apjHiJLmnec.  It  may  perhaps  bo  r|ue«tioned 
whether  tho  blindness  were  due  to  the  lesion  of  the  angular  gyri  alone, 
or  to  seoundary  changea  in  tho  optic  nerves;  but  the  sudden  unset  of 
deafness  in  this  case,  coincident  with  symptoms  of  cerebral  lesion,  and 
the  condition  of  tho  bnuu,  point  to  the  destruction  of  the  superior 
temporal  convolutions  as  it^  cause. 

A  thin!  case  of  a  similar  nature  has  been  recorded  by  Mills  (14). 
The  patient  was  a  woman,  aged  foTiy-six,  who  fifreen  years   befare   her 
death   ha<l   au   apoplectic    attack   which   left   her  word-deuf,    but   uol 
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paralysed.  Sho  onuld  hcnr  sonmb,  though  she  could  not  tindei-stuiid 
wbut  wus  Buid  to  her.  Six  yumij  lalcr  &ho  Lad  a  second  apopli^tic  attack, 
causing  partial  left  bcmiplcgia,  tug<:thcr  with  total  deafnc^  for  sounda  as 
well  as  wonJti.  Shfi  was  ex-'iminied  }iy  jMilld  a  few  diiys  before  her  death, 
which  occurred  from  asthenia  and  emaciation.  In  the  left  hemisphere 
tho  posterior  two-thirds  of  tho  first  tenipom!  eonvoliitlon  ■wore  reduced 
to  a  thin  Ktrip ;  and  at  the  posterior  qiuner  of  the  second  temporal  con> 
volution  was  a  cavity,  evidently  tho  remains  of  an  old  embolic  softening. 
The  lobe  was  otherwiso  normal.  There  was,  however,  eome  degree  of 
atrophy  of  the  lower  portion  of  tho  central  convolutions  and  hinder  part 
uf  tho  Hi'sl  frontal.  In  tho  right  bunu'sphure  was  ati  old  hiemorrhagic 
cyst  destroying  the  first  ami  second  temporal  convolutions,  the  insula  and 
tho  loM'or  end  of  the  central  g_vri,  together  with  the  lenticular  nucleus 
and  external  capsule.  The  auditory  nervee  were  atrophied,  and  the 
striffi  acu>itic«Q,  usually  no  easily  acca,  could  not  be  made  out  with  the 
nuked  eye. 

Even  in  eaaea  of  nnilatflral  lesion  of  tho  superior  temporal  convolution, 
some  observers  have  noted  deafness  in  tho  opposite  ear  ;  but  tho  cases  are 
not  altogether  free  from  doubt,  aa  the  condition  of  the  oars  does  not 
appear  to  have  been  quite  satisfactorily  examined.  Thiis  Kaufninnn 
has  rop<.»rted  a  aa^ei  of  obliteration  of  the  chief  branch  uf  the  right 
Hylviun  artery,  causing  softening  of  tho  first  and  second  tcmiHu-B.!  gyri, 
together  with  atrophy  of  the  lower  end  of  tho  jMiaterior  central  and 
supramarginnl  gyri,  The  symptoms  in  tbia  case  were  loft  hemiplegia 
without  aphasia,  and  tot;t|  daifncss  in  the  left  car,  though  the  patient 
was  said  to  have  heard  well  befortj  the  attjick.  Ferguson  has 
recortled  a  case  in  which  there  was  already  longstanding  deafness  in  the 
right  ear  from  otitis  mo<3ia.  Two  years  before  death  conmlsivo  move- 
ments occun-ed  on  the  left  side  accom^>aiiicd  by  an  auditory  aum,  and 
followed  ultiniaLcily  by  entlru  loss  of  hearing  in  tho  loft  ear.  The 
necropsy  revealed  the  existence  of  a  tumour  affecting  the  first  and 
second  lempctral  convolutions  in  the  right  homisphore,  destroying  the 
first  entirely,  and  the  second  partially. 

Irritative  Icsinna  in  this  region  occasionally  causo,  as  in  the  cnne  last 
mentioned,  an  auditory  aura,  whether  the  lesion  be  in  the  right  or  tho 
left  hemisphere,  flowers  has  recorded  two  cases  of  this  nature:  in 
the  one,  a  luinour.  of  which  the  oldest  part  was  beneath  the  superior 
tempoml  convolution,  caused  convulsions  beginning  with  an  auditory 
aura  rcfen'ed  to  the  opposite  ear ;  in  the  other  a  tuniotir  affecting  the 
superior  temporal  gyrus  caused  unilateral  convulsions  preceded  by  a  loud 
noise  as  of  machinery. 

Dr.  Hughes  Bennett  also  baa  reported  several  cases  of  auditorv  sensorj- 
dischargiw  followed  by  temporary  loss  of  hearing  in  the  oppowte  ear 
or  in  both.  Thus,  a  womnn,  subject  to  epileptic  attacks  preceded  by 
a  loud  noise  like  the  ringing  of  a  bell  in  tho  left  ear,  became  temporarily 
deaf  in  bc»th  ears  after  each  attack.  Both  cars  were  defective  in  hearing, 
but  the  left  more  so.    And  in  a  case  of  abscess  in  the  right  temporal 
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lobe,  due  to  otitis  modiss  recently  under  my  earo  the  prominent  symptom 
whicb  indicated  the  sei4t  uf  tliu  lu:«iuii  was  the  occtitTL-iicL'  of  auditory 
hallucinations  towards  the  left,  so  \nvid  that  when  the  jiatieiit  was  iimJer 
examination  he  would  occJisionally  suddenly  turn  to  the  left,  jminting  and 
sayiug,  "Didn't  you  hear  thatt"  The  abscess  wm  evacuated,  but  the 
pttticiit  succumbud. 

Of  important  benring  on  the  question  of  the  poBition  of  the  auditory 
centre  are  the  fact*  relating  to  the  condition  of  the  brain  in  deavf-mutes 
and  in  cases  of  deafness  of  long- standing.  Mills  (14)  has  described  the 
hntin  of  a  womiiii,  who  was  deaf  for  thirty  years,  which,  otherwise  tkoruml, 
exhibited  extensive  atrophy  of  both  superior  temiwral  gj'ri,  particularly 
of  the  left.  And  Sir  William  Broa<lhent  has  dosprihed  the  brain  of  a 
deaf-mute  in  which,  in  arldition  to  some  defrct  of  the  annectaiit  convolu- 
tions and  supramarginal  lobule,  there  was  atrophy  of  both  superior 
tcm{>oml  g}'ri,  especially  uf  the  left. 

It  has  been  found  by  von  Monakow,  Zacher,  and  D(^jerine,  and  con- 
firmed by  Turner  and  myself,  that  lesions  of  thp  first  temporal  gj'nia  Iwid 
to  degeneration  downwanis  in  the  outer  portion  of  the  pes  cniria  traceable 
as  far  as  the  upper  pontine  region,  but  not  affecting  the  so-called  central 
auditory  tract. 

The  temporal  lobe  is  a  frequent  scat  of  abscess  in  connection  with 
disease  of  the  middle  ear  {vide  subsequent  article).  When  the  left 
temporal  lobe  is  so  affcct-cd  the  diagnosis  i«  frequently  rendered  (ia«y  by 
the  occurrence  of  word  doafneas  and  disturbance  of  speech.  When  the 
abscess  is  situated  in  the  right  tcmpond  lobo  the  diagnos^is  is  more  difficult, 
and  may  he  impossible  unless  there  be  some  degree  of  hemiplegiji,  hemi- 
amesthcaia,  hemi&nopsy,  or  preaaure  on  some  of  tbn  cranial  nerves,  of 
which  the  third  is  specially  liabla  t/)  sntt'er.  Apart  from  such  conditions 
the  diagnosis  cannot  be  made  with  cerlaintv,  as  the  whole  of  the  temporal 
lobe,  even  of  the  left  8i(ie,  may  be  destroyed  without  obvious  symptoms, 
provided  the  superior  temporal  gyrus  is  unaffected. 

A  case  hns  been  described,  however,  by  Mills  and  M'Connell 
which  they  consider  indicative  of  the  existence  of  a  "naming"  centre  in 
tlie  third  teni|H>nil  gyrus.  The  ease  wjia  that  of  a  woman,  aged  41, 
whose  symptoms  iK-gan  with  vertigo,  followed  by  wonl-blindnesa  and 
right  hemianopy.  She  could  not  name  objects  either  by  sight  or  touch, 
though  she  understood  what  they  were  and  what  wore  their  uses.  Right 
hemiplegia  set  in,  followed  by  death  in  a  state  of  coma.  The  necropsy 
reveale<l  a  glioma  involving  the  posterior  [lart  of  the  thir<l  temporal 
convolution,  and  extending  slightly  into  neighbouring  parts.  The 
postulaiion  of  a  "  naming  "  centre  on  fact-s  such  as  these  appojirs  to  mo 
to  involve  far  greater  difficulties  than  to  explain  them  by  indirect  or 
dynamic  disturbance  nf  the  centres  of  visual  ideation. 

The  fact*  of  comparative  anatomy,  sa  well  jw  of  physiological  expcri- 
mont^  indiciito  that  at  the  lower  extremity  of  the  temporal  lobe,  more 
parlicidarly  in  the  hippocampal  lubule,  or  anterior  extremity  of  the 
hippocainpitl  gyrus,  to  which  the  cxteriud  root  of  the  olfactory  tract  is 


tracenblc.  is  siiuiite<i  the  cortiml  centre  of  Emcl).  Electrical  irritation  of 
tilts  lohiilo  caii-s(}4  movements  of  the  iiOBtiil,  [jarticiilarly  on  the  siime  side, 
which  bive  the  appeanince  of  subjective  olfuctory  senaatioti.  And  certain 
flxperimenta,  which  1  have  claoM'hprc  related  in  detail  (7),  nhovr  tluit 
destnif^tion  nf  this  region  in  both  hemispheres  rendere  the  .inircnl 
iiiciipable  of  perceiving  odours,  or  oven  of  i-eeognisiiig  tastes,  which  under 
nurnuil  circumstjincoa  uxcilc  utilipathy  and  disgiist.  My  hypotheHis  is 
that  in  this  portion  of  the  cortex  are  situated  not  only  the  principal 
contTOH  of  smpll,  hut  also  of  taste  ;  though  the  limiw  of  each  h.ivo  not  as 
yet  been  defined  with  accunicy.  Some  clinical  cases  of  lesions  of  the 
tempoml  lobe  have  been  recorded  which  iltc  in  fiivoui*  of  this  view,  though 
uot  Butliciuiitly  praeisc!  to  prove  it. 

Churton  and  (iriffiths  report  a  caso  tn  which  smell  was  impaired 
on  the  sidd  of  li3sioii,  by  a  tumour  which  cimsod  erosion  of  the  uncus,  aud 
which  diet  not  appear,  directly  at  least,  to  have  uRcctcd  the  olfactory 
tract ;  and  wvend  cases  have  been  recorded  in  which  olfactory  aur»,  or 
cnicio  aensiitions  of  aniell,  have  been  observed  in  ootmection  with  lesions 
implicating  this  (t-irt  of  the  temponil  lobe. 

^ri^ano  Hamilton  reports  a  ciiae  of  this  kind  due  to  meningitia 
involving  the,  inferior  and  anterior  extremity  of  the  temiwral  lobe,  with- 
out implication  of  the  olfactory  tract. 

Jackson  and  B«evor  have  dcscrilwd  a  case  of  olfactory  aura 
occumng  in  connection  with  a  tumour  of  the  anterior  end  of  the  right 
temporal  lobe  involving  the  nucleus  amj'grlalje  and  hippocampal  lobule. 
A  similar  ease  hiis  been  reconled  by  West,  and  another  by  yander. 
In  the  latter  case  epiloptifunu  cunvulsions  wero  preceded  by  un  un- 
pleasant odour.  The  lesion  waa  a  tumour,  which  involved  the  anterior 
extremity  of  the  tempfiral  lolm,  Imt  the  olfactory  tract  vaa  also  diroctiv 
involved  ;  and  eevcral  other  instances  of  a  similar  chanicter  might  bo 
referred  to.  Owing,  liowtvor,  to  the  implication  of  the  olfactory  tract, 
some  of  thera  at  lerut  might  be  ascribed  to  ilirect  irrlLation  uf  this 
stnieture ;  but  in  others  this  was  not  evident,  and  the  aura  probably 
de[)enrled  upon  IrritAtion  of  the  olfactory  centre  itself. 

A  case  in  which,  in  addition  to  sub}eetive  olfaction,  gustatory  sensation 
seems  to  have  been  cxcitwl,  has  been  related  by  James  Anden:»on.  This 
occurred  in  connectifm  with  a  tumour  affecting  the  left  tempoml  lobe, 
but  the  lesion  was  not  of  a  charartor  to  aUow  of  any  precise  conclusions 
being  founded  on  it  as  to  the  position  of  the  gustatory  centres.  Apart 
from  their  physiological  bearing,  these  cases  ai'o  of  importance  in  a 
diagnoi^tic  point  of  view,  and  indicate  that  lesions  which  afTect  the  sense 
of  amoU  have  their  seat  at  the  lower  and  anterior  extremity  of  the 
temporal  lobe, 

Sumw'i7-tf. — fi.)  T.eaiona  of  tho  temporal  lobe  may  be  entirely  latent. 

(ii.)  Word^leafness  is  indicative  of  destructive  lesion  involving  the 
superior  temporal  gyms  of  the  left  hemisphere. 

(iti.)  Subjective  sensations  of  smell  and  taste  aro  indicative  of  irritative 
lesions  involving  the  lower  extremity  of  the  tem|»ora]  lobe. 
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Lesions  of  the  CORPCS  CALLORr>r. — 'Flic  eomnicinly  i-ceeivcd  view 
of  the  coiiBtitution  of  tho  coi^ius  callosiim  is  that  it  forms  a  great 
tommissurt!  conin;ctiiig  kicittical  poinla  of  thu  two  Iifinisithcrfs  with 
each  other.  The  parts  that  iire  not  tonneitod  togetht:r  liy  the  cijr]ms 
Cjkllosum,  n-imely,  thfl  hipjKnampal  lohulca,  arc,  accorfliiig  to  FSower,  con- 
nected by  the  anterior  comuiiiwiire,  whir^h  thus  forms  a  Hiippli'nitmt  to  rhe 
corpus  callosum,  and  varies  inversely  with  it.  This  view  has  been  contested 
by  Hamilton,  M-bo  holds  that  the  corpus  callosum  is  not  a  commissure 
in  the  ordinary  sensn,  but  nithcr  a  decussation  of  certain  cortical  fibres 
which  do  not  decusw^te  lower  down.  lie  does  not,  however,  adopt 
Foville's  view  th.it  tho  corpus  eallosum  is  a  decussation  of  the  peihmcular 
6bt-t's.  It  has  been  mainUined  by  Sclinopfbayeii.  and  also  l>y  Hucba, 
ibal  the  corpus  callosiim  ia  a  Bystcm  of  jissociatirig  tibrea  connecting, 
not  homologous  parts  of  the  hemispheres,  but  regions  quite  distinct  in 
situation  and  in  function. 

The  cxiHrri mental  and  histological  investfgntiunfl  of  MuraloffllO)  are, 
however,  in  favour  of  the  comnifinly  adopted  view  as  to  tho  commissural 
function  nf  the  corpus  callnsiim.  Thus  he  found,  after  excision  of 
difTcrent  portions  of  the  motor  torlex,  that  degenerated  fil'res  couhl  he 
tracml  fn>m  the  exL-iijcd  urea  across  the  corpus  calloauui  as  far  aa  the 
cnrtex  of  tho  identical  eontra-lateral  area, — the  nnm1>er  of  degenerated 
Hhres  lieing  directly  proportional  to  the  extent  of  the  coitical  lesion,  and 
always  limited  tri  a  piiriicular  reginn  of  the  corpus  eallosum,  according  to 
the  site  of  the  lesion.  The  degeneration  was  always  more  extensive  when 
an  identical  Ic'^ion  was  made  nn  both  sides  than  on  one  side  only.  On 
section  of  the  corjms  eallosum,  complete  or  partial  (13),  he  foiuid 
degenerated  fibres  tniceable  to  the  cortex  on  both  sides  ijuitc  jdeuticul 
on  the  two  sides,  and  lying  in  a.  stiiclly  defined  field  corre.'^p^jnding  to  the 
extent  and  site  of  the  lesion  of  the  corpus  eallosum.  He  also  found  lluit 
a  simultaneous   destruction   of   the  cortex  and   section  of   the  corpus 
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caUosum  caxiaed  a  similiir  degeneration  to  each  of  these  experiments 
alono,  Imt  raoru  ext«naivtf  ; — a.  iaci  which  ho  rxpl;iiiifl  on  the  wipfKfsition 
thAt  half  of  the  fibres  of  the  corpus  caHosnm  have  the  left  hemisphere 
AS  their  trophic  centre,  ami  the  other  ball"  the  right  hiMiii sphere.  Hence, 
on  corliciU  Ic-sion  of  one  hi.-iuispLere  the  Shres  from  that  hemisphere 
degenerate  ;  while  on  section  of  the  corpus  calloaum  the  fibres  of  the 
opposite  hemisphere  also  degenerate,  and  thus  cause  a  double  dcgenemtion 
of  the  CftHosal  fibres  on  the  side  of  corticjil  lesioiL  The  experiments  of 
Turner  and  myself  on  removal  of  the  ocripiial  lobe  and  divisinn  of  the 
corjitis  callosum  contirm  as  regards  the  visual  centres  those  of  Mumtoff 
on  the  motor  centres. 

Molt  and  Schiifer  (9)  found  that  on  stimulation  of  the  uncut  surface 
of  the  corpus  callosiim  movements  were  caused  on  Luth  eidcts  of  the  IkkIj  ; 
while  on  irritation  of  the  cut  surface  movements  were  obtained  only  on 
the  sido  opposite  that  of  irritation.  From  these  experiments  they  con- 
cludii  that  the  movements  dejiend  on  indirect  excitation  of  the  motor 
centres  through  the  callusal  fibres, — a  conclusion  which  was  confirmed  by 
the  fact  that  the  movements  did  not  occur  if  the  motor  centres  wore 
extirpated.  It  would  appear,  therefore,  from  these  experiments,  that  the 
corpus  callosuni  nuisi  contain  conmiissural  fibres  cotmecting  the  motor 
centres  with  each  other ;  but,  inasmuch  as  the  movenvents  were  not  in  all 
cases  strictly  h>rali8ed,  they  are  of  opinion  that  the  fibreii,  though  mainly 
masscrl  in  detinite  partj?  of  the  coi-pus  callosum.  are  not  entirely  confined 
to  those  {mrts,  but  arc,  to  a  certain  extent,  scattered  along  the  middle 
thinner  part  of  the  commissure. 

I  havo  foumi  that  section  of  the  corpus  callosum  in  monkeys  does  not 
causeany  obvious  symptoms,  sensory  or  motor;  and  Koranyi,  from  similar 
experiments  on  the  corpus  callosum  of  dogs,  has  arrived  at  the  same 
couclusion. 

In  man  pure  uncomplicated  destructive  lesions  of  the  corpns  callosum 
arc  pruetically  vuibnown.  A  few  cases  of  congenital  absence  or  defect  of 
the  corpus  calloaum  have  been  described,  but,  as  in  them  the  bruin  was 
otherwise  nuUformcd,  no  conelusioiiH  concerning  the  functions  of  the  corpus 
callosum  can  be  foimded  upon  them. 

Tumour  is  the  chi<'!f  form  of  disease  affecting  the  corpns  callosum, 
while  vascular  lesions  are  exceedingly  rare.  Eib  and  Hougberg 
have,  however,  each  retarded  a  case  of  complete,  or  altnoat  complete, 
destniction  of  the  corpus  callosum  by  hiemorrhage ;  aiid  Kaufmann 
has  described  a  case  of  complete  destruction  of  the  corpus  callosum  by 
embolic  softening,  secondary  to  aneurysm  with  meningitis.  The  last  had 
been  very  imperfectly  observed  during  life,  but  practically  no  symptoms 
refemhla  to  the  corpus  mllosiim  were  found  in  any  of  the  three  rases. 
Pii'b  concludes^  in  accordance  with  my  ow^l  and  Koranyi's  experimeniAl 
results,  that  iti  an  adult  with  no  previous  bniin  dit-easo,  almost  the  entire 
corpus  callosum  can  be  destroyed  without  any  disturliatico  of  motion 
co-onjituition,  or  of  sensation,  general  or  special ;  and  without  any 
worthy  dieturbunce  of  intelligence. 
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Tumours  of  tbo  corpus  callosum  almost  ftlways  iiivadu  the  hemi«phprc« 
on  one  or  both  sides,  and  ihu  pruhubility  is  tliikt  tlie  syni]U«^iiis  which  have 
been  ol»erved  were  really  due  to  local  damage,  or  to  general  pressure  on 
the  hemispheres. 

Brislowe,  however,  was  of  opinion  that  the  symptoms  which  he 
obsorTod  iu  four  cases  are  so  characteristic  as  to  onablo  ouo  to  arrive  at  a 
fairly  accurate  mgional  diagnosis.     These  are  : — 

1.  An  ingravescent  chiintctcr. 

2.  The  gnwJiml  onset  of  hemiplegia. 

3.  llie  association  uf  hcmiplogiu  un  the  one  side  with  vague  hemiplcgic 
aymptonis  on  the  otlier. 

4.  The  SHperventinn  of  stn])idity,  generally  with  extreme  drowsincBS; 
a  puzzlod,  inquiririf;  look  ;  difficulty  of  swallowing,  and  ppeorhlosfiness, 
due  mainly  to  incessant  drowsiness  and  apathy  without  any  aetual 
pundy&id. 

5.  AWnce  i»f  direct  implication  of  the  cranial  nerves. 

6.  Death  from  (-oma. 

There  is  als*^  according  to  Bristowe,  absence,  or  insignificance,  of  the 
more  striking  sympt^^ms  of  cerebml  tumour.  Headarhe  is  never  very 
ee^'cre ;  there  is  practically  no  sickness,  and  there  are  no  convulsions. 
Optic  neuritis  was  entirely  absent  in  one  case. 

Gie«o  agrees  with  BristoM'c  in  all  essential  points,  and  further 
adds  that  if  symptoms  occur  pointing  to  the  rnrpus  cidloxuni  as  tho  ncut. 
of  the  disease,  and  there  are  also  cerebellar  symptoms,  then  it  i.s  highly 
prolittble  that  the  tumour  has  its  seal  in  the  splunJum  of  the  corpus 
cftUosum. 

Bristowo^s  conclusions  have  also  heen  supported  by  Bnms. 

On  examin.ition  of  siirteen  recorded  caAes  I  find  tlifltnrWinco  of 
intelligence,  chiefly  in  the  form  of  progressive  mcTitJil  cluinestt  or  dcinenlia, 
SDoro  or  less  in  all ;  optic  neuritis  was  present  iu  nine — three  of  which, 
however,  were  doubtful ;  headache  in  seven ;  hemiparesis  in  six ;  para- 
paresis in  four  ;  vomiting  in  three. 

Snmuiarf/. — While,  in  the  present  state  of  our  knowledge,  wo  may 
suy  that  there  are  no  symptoms  due  to  damage  ot  the  corpuiii  callmum  as 
such,  still  the  presence  of  such  a  eombination  of  symptoms  as  tluit 
enumerated  by  Bristowe  enables  us  to  make  a  fairly  acmrate.,  though 
never  more  than  a  probable  cliugnosis  of  tumours  implicating  the  corpus 
callosum. 
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SYSTEAf  OF  MEDICINE 


Lesions  op  thk  centrum  ovale  and  intrrkal  capsule. — TIio 
centrum  uvale,  or  while  suUstanoe  of  tho  ccreljnil  hcmispberes,  coiiUiiiia 
not  only  projection  fibres,  whicb  by  means  of  the  internal  cupinile  connect 
the  cortex  cerebri  with  the  jieriphery,  hut  also  tibro^  which  connect  the 
cortex  with  the  optic  thalamus,  and,  according  to  some  views,  but  less 
certainly,  with  tho  corpus  striatum  also.  Bcsidos  this  mass  of  fibres, 
which  conatitutea  the  corona  raJiata,  ibo  centrum  ovuio  conlaina  several 
syfitenis  nf  fibres,  some  of  which  are  intra-hcniifipheritxl,  or  Jissociating 
ami  connecting  diflt-rent  pints  of  the  hemisphere  with  each  other;  \vhite 
others  arc  inti^r-hcmiHphci'ical  or  comuussural,  6Uch  as  the  corpus  callosum 
ami  anlonor  conHni.s.Hui'0,  \vhi<:h  probably  connect  corrctfj^onding  ptu'la  of 
the  hemispheres  with  each  other. 

Ab  to  the  functions  of  tho  variouR  systems  of  fibres,  which  together 
constitute  the  centrum  ovale,  we  know  nothing  with  cortaijity  beyond 
those  which  form  tho  internal  capsule  ;  nor  is  it  always  possible  to  dis- 
tinguish betwc-en  lesions  of  the  cortex  itself  and  the  subjacent  fibres  of 
the  corres|>onditig  lobes  or  convolutions.  It  is  desirable  for  topographical 
pur|>ose&  to  indicate  the  position  of  lesions  of  the  centrum  ovale  with 
reforeneo  to  definite  rpgions  of  the  cortex.  For  this  purpose  Pitres 
has  suggested  a  convenient  method  of  dividing  the  hemisphere  into  a 
scries  of  sections  parallel  to  the  tissurc  of  Kolando,  or  vertical  to  tho  long 
axis  of  the  hemisphere. 

The  first  section  through  the  prefrontal  area  forma  the  jtrefnmlai 
section. 

The  second  section  through  the  base  of  the  frontal  convolutions  forma 
the  pedicuht-frofital  section,  which  is  divided  into  a  superior,  middle,  and 
inferior  fasciculus  corresponding  with  tho  rcspeiitive  fronttil  convolutions. 

The  third  section  through  the  ascending  frontal  or  precentral  con- 
volution forms  the /rm(fi^  section,  which  is  also  diWded  into  a  superior, 
middle,  and  ttiferiur  fasciculus. 

The  fourth  or  parietal  section  is  formed  in  a  similar  manner  by 
section  thi-ough  tho  ascending  parietal  or  poftt-central  convolution.  This 
also  is  divided  into  a  superior,  middle,  and  inferior  fasciculus. 

The  fifth  id  formed  by  ilivi<Iing  tho  hemiwphcre  three  centimetres 
[Kjstej-ior  to  tho  fissstiro  of  K<ilitndo,  and,  [msHirsg  through  the  stipcriorand 
inferior  jMirietal  lobules,  constitutes  the  pitliniht-^xiriffai  section,  which  is 
composed  of  a  superior  and  inferior  pediculo-pnrietal  and  spfietundal 
fasciculus. 

The  sixth  ia  formed  by  similar  division  through  the  occipital  lobe, 
and  constitutes  tha  occipital  section,  in  which  no  separate  fasciculi  are 
differciitiiited. 

\\'hat  han  Wen  said  above  with  r{i&pect  to  tho  symptomatologv-  of 
the  prefrontjd,  occipiiojuigular,  aiid  tomj>oro-Rpbenoidal  lobies  is  essentially 
true  of  lesions  of  the  prefrontal,  pediculoparietal,  and  oecipitjil  sections 
of  the  centrum  ovale.  It  is  only  lesions  of  the  medullary  fasciculi  whicb 
correspond  to  the  fronlo-pstrietjd  area  which  cause  paralysis  of  motion 
und  degeneration  of  tho  motor  tracts  of  tha  intoriial   capsule.     Such 
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le-sions  cause  BjrZQptoras  in  most  rvnpects  like  thneo  of  lesions  of  the  cortex 
iteclf  in  the  correspondiug  rcgioita ;  that  is  to  aa^*,  they  Cftuso  complete 
bemiplcgiii,  simUoi'  to  that  itiiiultlug  from  tolul  ctustriictiun  of  the  KoUndic 
arm,  or  of  the  motor  division  of  the  int-ertial  cajjsulo  ;  or  monoplegia, 
accor(3ing  as  the  leniun  ia  limited  to  the  tm^^tft  corresponding  with  the 
respective  conical  centres.  iJany  case*  of  this  kind  have  been  recorded 
by  Pitres,  and  a  large  number  of  those  which  have  been  rcfcned  to  in 
the  previous  pages  have  involved  the  medullary  fibres  of  thia  region  as 
well  a«  the  cortex  itself. 

There  are  few  cases  on  record  of  monoplegias  or  dissociated  paralyses 
dno  to  limited  Icsioiis  of  the  centrum  ovale,  not  also  invading  the  cortex. 
Mo^t  of  such  lesions  have  been  sitiialoil  at  the  foot  of  the  corona 
i-adiata,  just  where  the  projection  fibres  enter  the  internal  cipsule.  An 
interesting  case  of  this  kind  has  boon  rojiorred  by  Bennett  and  Campbell. 
This  Mr-iis  a  ciise  of  complete  paralysii  of  the  left  arm,  with  luiimpuired 
senBibilitj',  wliicli  after  death  was  found  to  bo  due  to  a  oircumacnbcd 
Bofteninj;  of  the  centrum  ovale  at  the  [Kjint  whei*o  the  medullary  fibres  of 
the  middle  parietal  fasciculus  converge  into  the  internal  capjiule,  just 
posterior  to  the  knee.  Cases  have  been  reported,  by  various  authni-s, 
which  sho^v  that  lesions  limited  to  the  lower  fasciculus  of  the  fi-ontal 
sectJon, — that  is,  the  medullary  fibres  subjacent  to  Broca's  convolution, 
— may  cause  aphasia  without  any  obvious  affection  of  the  cortex 
itaelf. 

It  is  probable,  however,  that  in  these  cases  the  lesion  is  snch  as  to 
impair  the  nutrition,  and  therefore  the  functions  of  the  cortex  itself  ;  or 
it  may  be  that  it  destroys  the  associating  fibres  which  connect  the  speech 
ceutre  with  those  of  sensory  perception  ajid  registration. 

While  syniptoms  of  destnicttvo  lesion  of  the  rentnim  ovale  of  the 
fronto-jwHotvil  or  Ttolanrlic  area  cannot  be  ea*ily  distingiiished  from  those 
affecting  the  cortex  itself,  it  is  otherwise  when  the  lesions  are  of  an 
irritative  character.  Irriliitivo  lesions  of  the  motor  cortex  arc,  as  we 
have  seen,  characterised  by  the  occurrence  of  tonic,  followed  by  clonic 
spasms  of  an  epileptiform  character.  Irriuitive  lesions  of  the  medullary 
fibres  of  the  Kolandic  area  cause  only  tonic,  and  not  the  repeated,  or  clonic 
s{iasiiis  of  the  cortical  type.  It  has  been  proved  experimentally  that 
electrical  irritation  of  these  fibres  causes  only  tonic  contraction  propor- 
tional in  duration  to  the  duration  of  the  stimulus  ;  and  there  is  reason 
for  believing,  its  PiireA  has  shown,  that  the  early  rijiidity  which  is  Been 
in  some  cases  of  cerebral  biemnrrhage,  and  which  has  been  generally 
attributed  t<j  the  inundation  of  the  ventricles,  is  in  reality  due  to  irrita- 
tion of  the  fronto- parietal  fibres  of  the  centrum  ovale  in  the  course  of 
their  convergence  into  the  internal  atpsute. 

If,  however,  the  lesions  are  immediately  subjacent  to  the  cortex,  and 
are  such  as  to  uiusi!  in'itatton  of  the  cortical  gray  matter  also,  convulsions 
of  the  usual  epileptiform  type  nniy  ensue.  This  occurs  not  infrequently 
in  hfcmorrhage  of  the  centrum  ovale  ;  and  the  occurrence  of  convulsions 
of  the  Jackeouian  type  in  casus  obviously  ha-morrhagic  iu  character  has 


been  considered  by  some  to  he  diagnostic  of  ha'iiiorrhago  immediately 
subjacent  to  the  cortes.     (Von  Biimberger.) 

Of  the  syinpiomatology  of  lesions  of  the  anterior,  or  IrittirHUHXiiulaie, 
division  of  thu  intcrmd  capsule  wn  know  little  with  {wrtainty.  The 
fibres  of  this  portion  radiate  into  the  prefrontal  and  post-frontal  lobei^ 
and  they  di'gcnerato  (loiviivsardd  touardB  the  pons  when  ilioso  rtigions  are 
the  sent  of  destructive  lesions.  Their  position  in  the  foot  of  the  crua 
cei-cliri  mid  pn>))ubk>  didtributioii  will  bo  described  in  eonitection  with  the 
Icaiuiis  of  the  crura  themselves  (p.  343). 

Horaloy  and  Roevnr  have  shown  that  by  electrical  irritation  of  the 
internal  ciipaiUe  of  the  monkey,  niiivement*^  of  the  hear!  and  eyes  were 
cjmsed  on  irritation  of  the  posterior  part  of  the  lenticulo-eaudate  ee^^ment, 
just  uiiterior  to  the  knee.  It  would  ap(Hyir,  tlierefoix-,  that  this  region 
of  the  internal  capsule  cnrreBponds  to  the  cortical  centres  of  the  head  and 
eyes,  situated,  as  we  have  seen,  in  the  post -frontal  area. 

The  posterior,  or  lenticulo-optk,  segraent  of  the  internal  capside  forms 
with  the  anterior  segment  an  acute  angle  teroied  the  kmt;  as  Boen  in 
horizontal  sections.  The  anterior  twolhirils  of  this  segmentj  including 
the  knee,  conljiiii  the  pyniniidal  fibres  of  the  motor  corte.v ;  and,  accord- 
ing to  the  experiments  of  Hoi-sley  and  Beevor,  the  fibres  are  so  arranged 
that  tho«e  from  the  iiift^nor  cortical  centres  are  situated  most  anteriorly, 
while  those  from  the  superior  are  situated  most  posteriorly.  Hence 
irritation  from  the  knee  l>ackwards  causes,  in  order,  movemenis  of  the 
tongue,  mouth,  upper  limb  (shoulder  preceding  the  thumb),  trunk,  aud 
lastly  lowiT  limb  [hip  preceding  the  toes). 

It  is  theoretically  possible  that  lesions  of  the  interpal  cipsule  may  be 
ao  liniituid  as  to  cause  monopleKiu  of  the  cortical  type,  but  this  must  be 
excepttonid,  as  the  pyramiiial  fibres  of  the  different  cortical  centres  are 
BO  rlrMely  congregated  together  that  a  focus  even  of  small  magnitude 
must  necessjirily  involve  several  tracts.  The  case  reported  by  Campbell 
ajid  Bcruietl  [xujmi  d(.)  was  of  this  oxceptiontd  character,  and  the  position 
of  the  lesion  at  the  iwunt  where  the  coronal  fibres  converge*!  into  the 
internal  oapsule  corresi>onded  very  closely  with  the  position  of  the  arm 
fibres  in  Horsluy  and  Keevor's  schonie.  That  the  tracts  for  the  mouth 
and  tongue  are  situated  in  the  knee  of  the  internal  capsule  is  verified  by 
the  occurrence  of  secondary  degeneration  in  this  region  in  cases  of  long- 
standing nphasia,  such  as  have  been  reported  by  Charcot  and  Bris3!aud,  Ross, 
and  others.  This  tract  has  been  tenned  by  Charcot  and  Brissaud  "the 
geniculate  fasciculus,"  and  the  fibres  from  this  region  are  rontinued  down- 
wards in  the  mcsiul  portion  of  the  cms  cerebri.  The  position  of  the 
pyramiflal  fibres  for  the  leg  at  the  junction  of  the  posterior  with  the 
anteiior  two-thirds  of  the  lenticulo  optic  segraent  is  supported  by  the 
fact  that  in  hemiplegia,  due  to  lesions  of  the  internal  capsule,  in  which 
sensatioti  is  notably  affeeted,  the  Itg  is  frequently  more  severely  and  more 
enduringlv  [tanilyscd  than  the  arm  ;  thus  reversing  the  order  of  events  in 
ordinary  hemiplegia. 

The  posterior  tliird  of  the  lenticulo-optic  or  hinder  segment  of  the 


1 


THE  REGWNAL  DIAGNOSIS  OF  CEREBRAL  DISEASE 


33' 


I 


jntcnuil  capsule  confitiliitcw,  to  uso  Charcot's  nam©  for  it,  the  "cniTefour 
scnsilif,"  or  soiisory  croeswiiy,  by  which  the  ini  press  ions  of  j;eiicral  sensi- 
bility ascend  to  the  cortical  centres.  With  these  appciu*  to  be  asgociatud 
ahio  the  tract-s  of  a{>ccijil  8eiigaiioii,  namiily,  h(>jiring,  t:uite,  and  Kni^ll,  to- 
gether with  the  optic  radiations,  situated  most  posteriorly,  which  ftscend  to 
the  occijiito  angular  region.  There  is  still  some  doubt  as  lo  ihc  piith  by 
which  olfactory  inipruHtuons  are  conveyed  to  the  up]>osite  hemisphere,  as 
we  have  already  seen  that  the  anatomical  facta  are  mors  in  fnvour  of  & 
direct  connection  of  each  olfactory  tratt  with  tho  hemispliero  on  tho  siimo 
side,  and  a  decuaaation  in  the  anterior  commissure  is  ftu-  fmnt  t-lcariy 
ostabliahetL  It  is  to  injury  of  this  portion  of  the  internal  cjip-sulf,  in  all 
probability,  that  the  hcmianmsthe^ia  is  due  which  occurs  in  connection 
with  lesions  due  to  blocking  or  rnptnre  of  tho  lenttculo  optic  artery,  and 
in  connection  with  diseases  affecting  the  optic  thalamus.  The  hemi- 
anesthesia docs  not  necessarily  affect  all  forms  of  Beri»ibility  alike.  The 
most  common  fonn  is  henilanLt-sthesia  uf  tactile  and  general  sensibility, 
as  well  as  of  the  so-called  muscular  sense.  In  many  cases  there  is  also 
homonymous  homi/inopfiy,  owing  to  implication  of  the  optic  radiatinna ; 
and  that  bemianopsy  is  in  the  vast  majority  of  instances  due  to  lesion  in 
this  region  i«  proved  by  its  common  association  with  heniiana^sthe^ia  and 
a  greater  or  less  degree  of  bemiplegfa. 

Heniiansesthcsia  is  frequently  of  a  functional  character^  as  h;is  been 
pointed  out  by  Charcot  and  hia  pupils.  In  this  condition  there  is  loss 
not  only  of  general  and  muscular  sensibility,  but  also  loss  or  diminution 
of  hearing,  tjiste,  and  smell  on  tho  opposite  side,  as  well  as  profound 
impairment  of  vision  in  tho  opposite  eye,  characleriscd  by  diminution  of 
visual  acuity,  and  concentric  contraction  of  the  visual  field  with  dys- 
chromatopsy.  The  contraction  of  the  visual  field  occurs  to  some  extent 
also  in  the  eve  on  the  same  side.  The  visual  defect  in  this  form  of 
bemiana^sthesia  is  not  of  tho  homonymous  homiopic,  but  of  the  croas- 
arablyopic  form. 

That  conditions  similar  to  those  of  hy!>tencal  hemiansesthesia  may 
occur  in  connection  with  ar>tiially  demonstrated  or  highly  probable  organic 
lesions  of  iho  internal  capsule  is  evidenced  by  cases  reported  by  Fire, 
Gowers,  and  myself  already  rcfo:Ted  to  (p.  31 4). 
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Lesions  of  thk  corpora  striata. — The  special  functional  relations 
of  the  corpora  striata  are  still  doubtful.  They  cunnut  be  exposed  for 
experimental  purposes  without  inflicting  a  certain  amount  of  damage  on 
other  centres.     AVhen  they  are  excused  in  monkeys  and  other  animals  by 


ifirvBoa  of  the  corpns  CJillosum,  I  have  foiuicl  that  electrical  irritntinn  of 
lb«  free  nuvWun  cHiiilatiia  gives  rise  to  contraction  of  a  tonic  ch:ira<;ter 
of  ftU  \h«  n)u«c)p5  on  the  other  kiiIc  of  iho  ImkIv,  except  in  mbbite,  in 
vhkli  clonic  movenifiit*  of  the  jaws  occur  during  continuaucc  of  the 
■ttrauLitioii.  This  geiwrnl  plciiroUinic  tipitsm  insUmlly  ceuscs  when  the 
•lffrtrvxlr«  are  tmiisffrred  to  the  sui-fiice  of  the  uptic  thahimus.  Frutn 
Ulme  phenomeiM  I  have  Argued  that  the  corpora  striata  are  related  to 
tbo  movements  of  the  opposite  side  of  the  body. 

(Yank  and  Pitres  and  otbcrs  arc  of  opinion  thut  the  movements 
wkkli  I  have  dewril^d  are  not  the  dire<;t  result  of  irritjitiim  of  the  gray 
milUir  of  the  corpus  ntrintum,  but  a.\v.  due  to  th<)  ditl'usion  of  the 
irritation  to  the  adjiiceut  motor  tmcte  of  the  iiitoinal  ejip.snle.  Bui  this 
(ucpLuuitioti  docs  not  appear  to  me  cunsistent  with  the  fact  that  similar 
irritation  of  the  optic  thalamus,  which  i^  ijuite  its  close  to  the  motor 
tnkct«  of  the  interna]  cajiBule,  is  entiivly  nepitive. 

Suthnnjiol  foutul  a  certain  fipf»t.  in  the  nucleus  caudatus,  situated  close 
to  the  third  ventricle,  to  be  mechanically  irritable,  lie  stales  tliat 
punrtiire  of  this  8pot  in  rabbits  vith  u  fine  needle,  or  injection  therein 
of  a  few  dro[>3  of  chromic  acid,  cauaes  an  irresistible  tendency  on  the  jwrt 
of  the  anintiil  to  nirk  or  jump  until  it  becomes  exhausted.  The  fact  that 
the  internal  capaule  is  undoubtedly  excitable  hv  electricaUtiraulation  does 
not,  therefore,  exclude  the  pissibility  of  a  direct  irritability  of  the  gmv 
iiwtter  of  the  corpus  striatum  any  more  than  that  excitability  of  the  corona 
nuliatn  excludes  itie  direct  excitability  of  the  motor  cortex. 

Destructive  lesions  of  the  nucleus  caudatus  and  nucleus  lenticulariB 
eftUM,  acconling  to  Nothnagel'a  ex]ierimftnt«,  motor  diOTurbances  of  the 
opposite  side,  tnit  more  marked  in  the  case  of  the  lenticular  than  of  the 
caudate  nucleus.  And  CarvtUo  and  Durct  found  that  destruction  of  the 
ganglia  of  the  corpus  striatum,  together  ivith  the  iracta  of  the  internal 
eapsule  which  lie  between  them,  causcs  a  murh  more  complete  hemi- 
plcjpu  than  that  dtie  to  the  lesions  of  the  motor  cortex  or  p^'ramidal 
titicld.  Exporimentnl  evidcticc,  therefore,  is  in  favour  of  the  view  that 
ihe  ganglia  of  the  corpus  striatum  have  some  relation  to  the  morementa 
of  the  0|JiKisito  aide  of  the  body,  even  though  the  exact  nature  of  tliia 
relation  is  not  clearly  indicated. 

The  facts  of  cliniciil  observation  in  man  are  somewhat  conflicting. 
Tlie  coiiKjra  striaUi,  with  adjacent  tnicts,  are  frcqueuily  the  seat  of 
destructive  lesion,  of  which  the  most  common  is  ha-morrhage.  The 
favourite  seat  of  cerebral  hfRmnrrhngo  is  from  rupture  of  the  tenticulo* 
striate  branches  of  the  middle  cerebral  artery.  This  is  apt  to  destroy 
the  gi'ity  matter  both  of  the  caudate  and  lenticular  nucleus,  as 
well  as  the  tracts  of  the  internal  capsule.  Less  frequently  the 
bfcmorrbiigc  t>ccurs  from  rupliire  of  the  leiiticulo  optic  arteries  which 
supply  the  lenticular  nucleus  and  anterior  part  of  the  optic  thalamus. 
H»mnrfhngc  in  this  region  is  especially  apt  to  injure  the  posterior  or 
sensory  trncts  of  the  internal  capsule.  More  rarely  it  orcuns  in  the 
.tenor  part  of  the  caudate  nucleus  from  rupture  of  some  of  the  branches 
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of  iho  anterior  corelinil  artery.  H-TTnoirhapp  lesions  of  the  corpus 
stri-itiim,  ill  the  fir.>t  instance  at  any  rate,  invariably  |)r(Kliii;»  hemiplegia 
of  motion  alone,  or  of  motion  and  sensation  ;  the  latter  more  particularly 
when  the  rupture  occurs  in  the  lenliculo-optic  artory.  Inasmuch,  how- 
ever, as  hiumorrhagic  leaiona  are  «u»l(.iea,  ant]  affect  directly  or  indirectly 
not  only  the  grjiy  matter  of  the  gang^Iia,  Init  alao  the  tracts  of  the  in- 
ternal capsule,  it  is  impossible  to  distin^i&h  hemiplegiiv  so  caused  from 
that  occasioned  by  lesion  of  the  iiituriDtl  capuulo  itMulf.  An  examination, 
however,  of  the  facte  of  stationiiry  lesions,  such  as  softening  confined  to 
the  gray  matter  of  the  ganglia,  and  cysts  due  to  antecedent  hicmorrbage, 
has  shown  that  extensive  k'*>ion9  of  this  character  may  be  found  in  the 
ganglia  of  the  corpus  striatum  without  any  symptoms  of  piiralysis,  motor 
or  seuBor^' ;  and  the  s;tme  is  true  of  tumours. 

Many  examples  might  be  cited  from  clinical  records,  which  it  would 
be  impoftAible  to  refer  to  in  detail.  But  we  may  take  it  as  a  well- 
established  fiict  that  stHtiotiary  lesions  of  variable  sizn  may  be  found 
in  the  gmy  mutter  of  the  corfju^  striiitum,  cither  in  the  nucleus  caudatus 
or  nucleus  lenticuliris,  without  the  manifestation  of  any  symptoms  of 
motor  pixmlyjfis  during  life. 

Pseudo-balbar  paralysis. — In  relation,  however,  with  affections  of 
the  corpus  striatum,  it  will  Ija  convenient  to  di.wuHS  in  somewhat  greater 
detiiil  the  |Kttbolog_v  of  pseudobulbar  paralysis,  M-hich  by  several  o]»servers 
has  been  attributed  to  lesions  of  the  lenticular  nucleus.  1  have 
alrewiy  (p.  296)  described  a  group  of  symptotna  simulating  bullwir 
pwalysis,  resulting  from  bilateral  lesion  of  tlie  C4*rtical  centres  of  articu- 
lation. A  similar  group  of  symptoms  has  also  been  freipiently  ol>serve<l 
associated  vrith  lesions,  more  especially  bilateral,  atfeciing  the  region  of 
the  lenticular  nucleus  and  motor  seguicntof  the  internal  ca]^9ulu.  Gener- 
ally there  are  two  distinct  attacks  of  hcniiplcgia,  often  separated  by  a 
long  interval ;  and  it  is  only  after  the  second  attjirk,  as  a  mle,  ihat  the 
characteristic  bulbar  symptoms  become  muuifestcd.  In  this  condition 
tbero  is  generally  a  dull,  upiahetic  expre»sion  anil  im(Ki{rcd  articulation, 
the  speech  being  slow,  indistinct,  monotonous,  and  with  nasal  intonation. 
There  is  panels  or  jiamlyais  of  the  lips,  tonpie,  and  palate,  generally 
also  some  ditlicully  in  swallowing.  Though  the  vrxal  cords  are,  as  a 
rule,  unaffected,  yet  a  few  ciises  have  beeii  reported  in  which  |mresis  or 

Saralysis  of  one  or  both  vocal  cords  bus  been  noted  (Oppeiiheim  and 
iemcrling,  and  Munzer). 

Of  great  importance  as  a  means  of  distinction  between  pseudo-bulhar 
and  true  bidl:iar  paralysis  is  the  absence  in  the  paralysed  parts  of  atrophy, 
fibrillary  trcmoi's,  aiteration  in  the  electrical  conlraclility  of  the  affected 
muscles,  or  affection  of  sensation.  The  rellexes  of  the  pnlat*  and  pharynx 
aro  as  a  nUe  unjmjjaired,  but  they  have  occasionally  been  found 
diminished  or  even  lost.  (See  cases  reported  by  Lepine,  Kuss,  Colman, 
Oppenheim  and  Siemerling,  Hughlings  Jackson.) 

The  limbs  are  generally  more  affected  on  one  side  than  the  other  (the 
legs  more  than  the  arms) ;  and  tlicro  is  often  a  tendency  to  convuisive 


Uughiiig  or  cr3nng,  especially  on  Attempts  to  epe&k.  RespiffttMj 
ami  circulatory  disttirbuiiccs  aro  as  a  rule  aUcnt,  though  they  have  been 
ol)servc(l  in  some  cases.  Iti  most  of  the  recordeil  cases  the  lesions, 
generally  hemorrhagic,  or  iiM  of  Boftenirig,  have  hoen  bilatenil,  ami  more 
or  lefis  Bymmetrical  in  the  two  hemispheifs,  In  a  feu-  instance?,  how- 
ever, the  Icftioii  has  been  found  in  one  hemisphere  only.  (See  cat>es 
rccortled  by  Magnus,  KirchhuIT,  Kusst,  Drummoiid,  Bamberger,  MTiarton 
Sinkler.) 

The  lesions  have  been  found  in  the  cortex,  in  the  subcortical  white 
matter,  or  in  the  central  ganglia.  The  most  common  seat  of  the  lesion 
IB  the  basal  gamijUa  and  neighbouring  white  tiubatance.  Aa  a  rule  the 
lesions  are  more  or  less  extensive  and  dilTuse,  implicating  the  central 
ganglia  ae  well  as  the  cajiaular  fibres ;  at  other  timoB  they  may  be 
circumscribed,  and  then  they  aro  usually  in  the  lenticular  nucleus  in  its 
outer  segment  or  putiimen.  iJut  in  these  cases  it  ia  difficult  to  eliminate 
poaeible  implication  of  the  internal  capt>ule,  Citpucially  in  ihc  region  of  the 
knee.  Ciisea,  however,  in  which  the  lesions  appear  to  have  been  strietly 
confined  to  the  external  division  of  the  lenticular  nucleus  have  been  recorded 
by  Lepinc  and  Leresche.  Eisenlohr's  case  is  one  in  which  the  lesion  was 
confined  to  the  optic  thalamus  and  caudate  nuchMis,  without  affection  of  the 
lenticular  nucleus  (G).  Though  the  pons  and  medulla  have  been  stated  to 
hjive  been  eiilii-ely  free  from  lesion  in  many  recorded  cases,  yet  from  the 
degree  of  jjikralysia  of  the  palate,  pharynx,  and  vocul  curds,  which  have  been 
reported  in  some  of  then,  one  cannot  hfdp  suspecting,  in  aeconlance  with 
the  views  of  Oppenheim  and  Siemerling,  that  there  have  been  unde- 
tected lesions  in  this  region.  These  authors,  from  an  examination  of  five 
cases  observed  by  theintielves,  as  well  as  a  review  of  the  literature  on  the 
subject,  have  an-ived  at  the  conclusion  that  in  the  majority  of  carefully 
0Kamine<l  instances  there  are  found,  in  aildition  to  lesions  in  the  hemi- 
B|>hercs  and  ganglia,  also  small  foci  of  softening  in  the  medulla  and  puns. 
These  wt-re  present  in  all  the  five  cases  examined  by  them.  There  is  no 
doubt  that  in  a  largo  number  of  cases  of  pgeudo-bulhar  pai-alysis — in 
more  than  half,  according  to  Bonliy — there  is  sclerosis  of  the  basilar 
vessels,  thus  favouring  the  occurrence  of  haemorrhage,  or  softening  of  a 
miUtipla  character,  not  only  in  the  central  ganglia,  but  also  in  the  pone 
and  medulla.  The  occurrence  of  symptoms  of  pseudo-bulbar  paralysis 
from  bilateral  lesion  of  the  centres  and  conducting  tracts  of  articulation 
ii  readily  understood,  but  it  is  more  difficult  to  give  a  satisfactory  ex- 
planation of  the  cases  of  unilateral  lesion,  as  the  muscles  of  articulation 
and  deglutition  are  innorvuteil  from  both  hemispheres.  It  is  jMissible 
that  in  these  cases  the  centres  of  one  side  may  predominate  ;  but  this  is 
unlikely,  and  it  is  more  probable  that  there  have  been  undetected  lesions 
on  the  other  side.  In  those  cases  in  which  the  lesions  have  Iwen  appar- 
ently limited  to  the  lenticular  nucleus,  which  has  been  by  some  rcgaiijod 
OS  an  independent  centre  for  the  movements  of  articulation  and  degluti- 
tion, it  is  diflioult  to  harmonise  the  eymptoms  with  the  negative  results 
of  similar  lesions ;  and  the  probability  is  tbat^  even  where  not  demon- 
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mila,  if  we  asitume 


Rtrntefl,  thflre  have  lieen  lesions  also  of  tlip  internal  rapsi 
that  they  have  liccn  entirely  absent  from  the  pons  meilulla. 
\  la  connt'ction  with  lesions  of  the  lenticular  nuclei,  wo  m.iy  hero  rofcr 

L  to  the  symptums  met  with  in  three  mumburs  uf  uno  fiiinily,  reported 
■  by  Homi^n.  The  symptoms  wore  giddiness,  a  drunken  gait,  indistinct 
F  speech,  impairment  of  memory  ami  grailnally  increasing  dementia,  with 
I  rigidity  of  the  whole  body,  especially  of  the  legs,  which  became  fixwl  in 
I  the  ficxod  position.      Tlie  necropsy  in  two  of  the  ciisca  rcve;iled  softening 

\  in  each  lenticular  nnclL-ns.  Some  microscopicjtl  clianges  wer«,  however, 
^^Hihlm  dcmonstnitml  in  tho  cells  and  fibres  of  the  cortex. 
^^V  Certain  facta  of  experiment,  as  well  as  of  clinical  observation,  havo 
been  tjuotcd  as  showing  a  relation  between  the  corpus  striatiun  and 
the  temperature  of  the  body.  Aroiisohn  and  Saclm  found  that 
mochanical  and  electrical  irritation  of  the  cauilate  nucleus,  near  tho  so- 
called  "  itiirfw!  rurAmivt"  of  Nothiuigel,  caused  a  notable  elevation  of  tempera- 
ture, with  sensible  increase  of  the  respiratory  energi,'  and  excretion  of  urea. 
Dr.  Halo  Wliiie  (20)  has  found  that  puncture  of  tho  corpus  striatum 
in  rabbit*  causes  a  tompcjrary  rise  in  temperature,  the  highest  rise 
being  when  thw  puncture  was  made  nntcriorly,  averaging  in  this  com 
about  one  degree  Fiihrenheit,  To  produce  this  efi'ect  it  waa  necessary 
that  the  lesiun  should  be  bilateral.  Ott,  however^  has  foiuid  that 
in  birds  puncture  of  the  corpora  striata  generally  caused  a  fall  of  tempera- 
ture, except  when  tho  hinder  part  was  injured,  in  which  case  it  rose 
about  1°  F.     The  experimental  evidence  ia  thus  conflicting. 

Several  clinical  cases  have  been  quoted  by  Hale  ^Vhitc  in  support  of 
bis  experimental  results.  Cases  have  also  been  reported  by  Nothnagel, 
Kpoomer,  and  others,  in  which  marked  vasomotor  disturbances  on  tho 
opposite  side  of  the  btxly  were  associated  with  lesions  in  the  corpus 
Btriatum.  Thus  Kaiacr  reports  a  case  of  vaao-motor  paralysis  of  the 
right  lirabs  with  a  temperature  in  the  right  axiila  varying  from  1° 
C  to  15"  C.  higher  than  in  tho  left,  associated  with  softening  in  tho 
left  g^'rus  supram»rginalitt,  the  left  caudate  nitclens,  and  a  small  cyst  in 
the  left  lenticular  nucleus-  The  lesion  in  the  supmrnarginal  gyrus  waa 
old,  and  Kaiser  attrih\itc«  the  rise  of  temperature  and  the  vaao-motor 
paralysis  to  ihe  lesione  in  the  corpus  striatum,  e-ipeciully  of  the  caudate 
nucleus,  which  weru  more  recent;  and  the  tedema  was  only  observed 
About  two  months  before  death.  This  case  confirms  a  similar  one  re- 
tted by  Ouicciardi  and  Petrazzoni,  in  which  a  small  hremorrhagic 
cyst  in  the  left  caudate  micleus  was  associated  with  right  hemiplegia, 
bypeneniia  and  hyperthermia. 

Beyond  quoting  these  facts  and  opinions,  however,  it  does  not  scorn 
ible,  in  the  present  state  of  our  knowledge,  to  express  any  dctinifo 
opinion  on  the  relation  of  the  corpus  striatum  to  thormul  and  vaso-motor 
innervation. 

SnmTruiry.^-{i.)  Lesions  of  the  lenticular  and  caudate  nuclt^i  may  bo 
entirely  latent. 

(ii.)  Lealons,  such  as  htemorrhage,  iavolviiig  the  intornal  capsuJe  as 
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well  as  the  nuclei  of  the  corpus  striatum,  cause  tieniipIcgiA  of  the  oppo- 
siu*  side,  with  or  without  aftection  ai  wtiia-Ltinn,  accortUng  jw  the  lesion 
inviules  bnth  the  anterior  and  posterior  division  of  the  lonticulo-optic 
segment  of  tho  internal  ca[>sulc. 

(iii.)  rseuJobuIbar  paralysis  results  from  Iiilateral  lesions  in  the  ganglia 
oi  tho  carpus  striatum  and  t'datud  Hbrm  of  the  intvental  capsule. 
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LiMiONS  OF  THR  OPTIC  THALAMI. — What  has  >ieen  said  of  the  ob- 
ecurity  of  thu  fuuctioji.il  rolatiojis  of  the  corpora  slriatu  is  true  also  of 
thu  optic  Lhalanii.  It  is  di^cult  to  esLa^bliah  experimental  Icaiona  in 
these  ganglia  without  inHicting  injury  on  other  jurts,  and  clinical  cases 
occur  very  rarely  in  which  the  lesion  is  limited  to  the  optic  thalamus,  or 
in  which  an  indirect  etlcet  on  neigblx>iu-itig  stnicturcs  may  not  Ijc  a«8umed 
as  possible.  But,  while  this  is  true,  there  are  certain  symptoms  %vhich,  as 
clinicjil  e.vpfirienca  loaches  us,  point  with  ronsiilerable  probability  to  a 
lesion  implicating  tho  optic  thalamus,  although  we  may  not  be  able  to 
discriminate  betweeti  the  direct  and  indirect  effects  of  the  lesion.  The 
forma  of  lesion  which  are  moat  common  in  the  optic  thalamus  are  : — 

(i.)  Hremorrhage;  (ii.)  softening ;  {iii.)  tumours. 

(i,)  Ilfrnuirihttge. — As  has  already  been  statetl,  the  central  ganglia  are 
tho  m03i  frequent  seat  of  cerebral  hsemorrbage,  and  the  rupture  often 
extend.s  into  tho  optic  tlialamu.s.  but  ducR  not  often  begin  in  it.  Andral 
found  that  in  301  cases  of  cerebral  haemorrhage  affecting  the  corpus  striatum 
and  optic  thalamus  only  35  were  confined  to  the  optic  thalamus  itself. 
In  rupture  of  the  tonticulo-optic  arteries,  the  extravasation  begins  in  the 
thalamus,  or  between  it  and  the  coqjus  striatum  ;  and  it  often  damages 
the  posterior  jjart  of  the  internal  capsule.  The  small  vessels  which  pro- 
ceed from  the  |>oaterior  ccrubral  nr  posterior  communicating  artorlc*  to 
the  inner  portion  of  tlie  optic  thalamus  usually  cause  hGeraurrhagea  near 
the  surface,  which  are  prone  to  rupture  into  the  ventricle.  Those  from 
the  posterior  cerebral,  which  supply  the  hinder  part  of  the  optic  thalamus, 
may  give  rise  to  hsemonhage  into  tho  posterior  part  of  this  ganglion,  which 
extends  either  into  the  ventricle  or  downwaixl  into  the  cms  or  poua. 
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(ii.)  S(^iiiing  in  the  optic  thalanms,  as  in  tlie  corpus  Btriatiim,  iu 
usuulty  the  result  of  urtcriiil  ficlcrosis,  or  s^vphilitic  onclnrterilis. 

(iii.)  Tumour  of  ihc  optic  ihakiiiiia  is  relatively  iiJrc^uont;  aiid  still 
more  rarely  is  it  limited  tu  tlie  uplic  thiilanms. 

AfTections  of  motion. — Hi!nii]»ireaii  or  licmiplegi;i  is  generally  pre- 
sent ill  lufiioriR  implicating  th&  optic  thalamvis.  Thus  we  Hud  it  in  uJl  of 
thirteen  cases  of  tumour,  in  all  oi  four  aun^u  uf  ha:nK«rlmgu,  and  in  five  of 
six  caaes  uf  Huftuniiig.  But  there  is  i-casun  to  believe  that  the  motor 
symptoms  are  not  iliie  to  legion  of  the  optic  thalamus  as  surh,  but  to  direct 
or  indin-ct  implication  of  the  intortial  wipsule  or  cerebral  peduiiclo.  When 
paralysis  is  found  associated  with  old  thalamic  foL^,  we  hud  them  usually 
to  the  middle  third  or  eeatru  of  the  ganglion.  Thid  is  in  Imrmuiiy  with 
the  view  that  the  piiralyais  is  in  reality  due  to  implication  of  the  internal 
capflule,  as  l&iions  in  this  situation  am  more  lik«ly  to  afloct  the  motor 
tracts.  These  views  are  fairly  in  accordance  with  the  results  of  experi- 
meut.  Kloctrical  iriilatiou  of  the  pai-t  has  always  failed  in  my  hands  to 
produee  muscular  contraction  oti  the  opposite  side  of  the  Ixxly.  Nothtmgel 
has  not  obser^-ed  motor  paralysis  aftei-  lesions  of  tho  optic  thalami.  l)r. 
Tumor  and  I,  in  a  recent  experiment  on  a  monkey,  found  that  almost 
total  destruction  of  the  optic  thalamus  caused  weakness  on  the  opposite 
aide  of  the  bwly,  which  disappejired  within  a  week  ;  and  the  prolKibility 
is  that  the  hemiparesis  in  ihifi  case  was  duo  to  indirect  impiioitiou  of 
the  internal  capsule. 

When  jKiralysis  occurs  in  man,  as  the  result  of  lesion  of  tho  nptic 
thalamus,  the  oliniciil  picture  does  not  appear  to  be  quite  so  uniform  as 
that  dependent  on  lesion  of  tho  corpus  striatum.  The  face  and  tongue 
are  loss  frequently  aSected  than  in  the  latter  case,  and  eomutinies  isolated 
paralysis  of  the  aiiu  has  been  observeil.  In  a  ulsq  uf  tumour  reported  by 
Lloyd  the  arm  was  tutally  paralysed,  the  leg  jKiretie,  and  the  face 
normal ;  in  one  by  Fisher  the  aim  mid  face  were  early  airect-ed,  and 
the  leg  at  a  latttr  (lat«.  On  the  other  hand,  Eiscnluhr  {it)  recurds  a  case 
symmetrical  softening  of  the  pulvitjar,  on  booh  sides,  in  which  the  legs 
re  specially  weak,  the  arms  slightly  so,  ami  the  face  normal. 

A  curious  cumbiuaiimi  of  symptoms  has.  boon  olwervefl  by  Meynert 
ill  two  cases  of  le«iuii  of  the  optic  thalamus  ;  namely,  flexion  of  the 
arm  opposite  and  e.\tension  of  the  arm  on  the  side  of  lo.sion,  the  heiatl  in 
both  cases  Itoing  turned  towards  tho  opjioBite  aide.  .Schitt'  and  Nothnagol 
have  described  similar  symptomij  after  expertmentjil  lesions  of  the  optic 
thalamus.  Michell  Clarke,  however,  has  recorded  a  case  of  glioma 
afTuctiug  tlie  left  optic  thalamus  and  pret^iting  on  the  int^i-rual  eu)H>ule, 
which  eauBe<l  right  hemiparesis  with  flexion  of  tho  right  arm  and  exten- 
sion of  the  right  leg,  the  hwid  and  eyes  U'irig  turned  at  firf^t  to  the  left, 
but  later  to  the  right.  This  case  differs  from  those  of  Meyiiert  in  thiit 
the  arm  on  the  f^ide  of  lesion  wjis  not  extended.  The  motor  weakncfis 
observed  in  connection  with  lesions  implienting  the  optic  thalamus  is 
seldom  absuliito,  and  often  i^  a  uiero  puresii?,  or  paresis  with  rigidity. 

In  a  ea^se  of  soft  vascular  tumour  uudcr  ujy  own  care  there  appeared 
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to  He  herai[xirRsis  ;  but  nn  testing  tlie  mnvftmente  of  the  diirerenl  joints  I 
found  a  stitlnees  or  rigidity  r<»thcr  than  uctuni  loss  of  power. 

Belation  to  mimetic  movements.  —  Nothiiuj^tl  stiitea  that  if,  in  a, 
focal  Icsiuii  wiiL  hemiplegia  and  facia!  pamlysU,  voluntary  moroment  uf 
tho  iiwiiii  muscles  18  abolished,  while  the  two  mlms  of  the  face  are  alike 
in  the  exprowion  of  emntion,  such  as  liLnghinn;,  crying,  |»ftin,  etc.,  we  may 
assume  thai  the  optic  thulauius  and  tracts  coiiucvling  il  with  the  cortex 
are  intuct. 

Many  caseB  have  been  reported  which  corroborate  this  view.  Thiu 
Zciiner  ropoiw  a  cjL-ie  of  Iflsion  nf  the  optic  thalamus  in  which  paresis 
of  the  face  was  more  marked  in  laughing  than  when  showing  teeth 
voluntarily.  I  have  observed  the  same  ia  a  cabe  under  my  own  care ; 
and  Kirilzcw  has  r(.'[M>rl4.'d  a  case  in  which,  though  the  voluntary 
movement  of  the  face  was  e<iua]  on  both  wdes,  the  right  was  quite 
motionless  in  laughing  or  screaming.  On  the  other  hand,  cases  have  been 
reported  in  which  with  lesion  of  the  optic  thalamus  there  has  been  no 
defect  in  the  mimetic  movements.  Thus  KiHculuhr  (.'>)  hiia  reported  the 
case  of  a  cavity  occupying  the  greater  |>art  of  the  left  optic  thalamus  and 
posterior  part  of  the  internal  capsule,  in  wliieh  there  was  no  permanent 
affection  of  the  mimetic  action  of  the  face.  A  similar  case  has  been 
reported  by  Jakob;  and  Senator  has  described  a  case  of  tubercle 
invading  tho  M'hole  of  tiie  left  optic  thaiaraus,  in  which  there  waa  slight 
ohlitcmtion  of  the  right  naso-labial  fold,  which,  however,  di&u])peared  on 
crying.  It  would  appear,  therefore,  on  consideration  of  these  somewhat 
contradictory  f,icta,  that  tho  i-ftlation  of  the  optic  thaiamus  to  mimetic 
movements  has  not  yet  been  satisfactorily  established. 

Bechtoi-cw,  fmra  experiments  on  rabbits,  finds  that  irritation  of 
the  optic  thalami  sets  in  action  a  complex  of  movements  nece^sjiry  for  the 
nutriti(«i  of  the  organism,  beginning  with  those  of  ma.*itioalian  and  deglu- 
tition, and  ending  with  those  of  tho  bowel.  And  he  formidatee  the  view 
that  tho  optic  thnlami  are  the  centres  for  the  various  vegetative  functions 
of  the  organism,  and  of  the  involuntary  movements  expressive  of  feeling 
or  emotion.  In  reference  to  this  hypothesis  it  ia  enough  to  aay  that  little 
or  nothing  beyond  the  donlrtful  relation  of  tho  optic  tlialamns  to  psvcho- 
reflox  mimetic  movemenls  has  been  estal>lished  by  cliniwd  observation. 

Post-hemiplegic  chorea. — Among  motor  disorders  met  with  in  con- 
nection with  lesions  implicating  the  optic  thalamus  and  neighbourhood, 
unsteady  or  chorea  like  movements  in  the  affected  limbs  have  frequently 
been  observed,  more  pirticnlarly  in  those  cases  in  which  there  has 
been  considerable  recovery  of  volitional  control.  These  movements  may 
Kccnr,  lo  some  extent,  spontaneously  ;  but  they  are  csiiecially  marked  on 
volitional  exertion.  They  are  allied  to  the  mobile  spasm  of  athetosis, 
and  the  condition  is  generally  named  "  hcmiplegic  choroo."  Hemiplugio 
chorea  is  usually,  in  the  earlier  stages  of  the  atTection  at  least,  accom- 
p;mied  by  some  degree  of  hemiana'sthesia.  The  seat  of  tho  lesion  has 
been,  for  the  moat  part,  in  or  outside  the  optic  thalamus,  implicating,  it 
may  be,  the  caudate  or  lenticular  nucleus  also ;  and  in  many  insianocs  it 
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hu  actually  involve]  thft  intcm.-il  capsule,  more  pnrtiniljirly  its  posterior 
or  sensory  division.  It  is  cioul)tful  how  far  we  should  jiAcribi'  the  choreic 
movcinciil  to  lesion  of  llic  optic  thalliums,  as  such;  or  U)  tho  iuterrjttl 
capsulo.  The  lalter  is  tho  mare  prolNxblu  view,  ujjd  the  phenomena  ai-a 
jwrhapa  occasioiicil  by  some  irritation  set  up  hy  the  !e*)ion.  Often,  in 
ponnection  with  tumour  of  the  optic  thalamuH,  the  opposite  limbs,  more 
particularly  the  arm,  arc  afFet-tcd  with  iticoordiiiatioii  larjin^  from  slight 
instability  tu  proEioiiticed  iiUixy,  and  frecpi^ntly  exhibit  thtt  chani::t(.ir8  of 
tliaseminated  aclerosia.  The  choreic,  inisieady,  and  ataxic  movements  are 
nil  probably  bnt  varying  degrees  of  the  same  affection.  Unstable  or 
choreic  nioveraenc«  in  hemiparetic  limbs,  howevtjr,  are  not  neoesjmrily  in- 
dicative of  lesion  in  the  optic  thatauus,  or  external  to  it ;  oa  they  may 
'K.-cur  also  in  connection  with  lesion  of  thti  cortex,  crua,  pons,  and  other 
parts. 

Tho  pathology  of  thwo  choreic  and  ataxic  disorders  has  Iwon  the  9iil>- 
ject  of  Cunsidcrable  speculation,  but  it  cunnot  be  &aid  that  anything  satia- 
iact4)ry  haa  been  aa  yet  establLshcd. 

Sir  J.  Crich ton-Browne  is  of  opinion  that  considerable  destruction  of 
the  optic  thalamus  causes  diniinutiun  ur  loss  of  reflex  excitability,  but 
this  is  by  no  means  a  constant  symptom,  and  where  it  has  been  obrferved 
the  lesion  has  not  been  limited  to  the  thalamutt  itnelf.  Tlic  Ktate  of  the 
knee-jerk  varies.  In  some  «wes  it  has  been  foinid  defectivo  or  nljsent, 
aa  in  a  case  of  tumour  of  the  loft  optic  thalamus  re|wrlcd  by  Lloyd. 
But  again,  aa  in  a  case  re[x>rt«d  by  Eiaeiilohr  (o),  of  symmetrical  soften- 
ing of  Imth  pulvinars,  Itoth  knee-jerks  were  increjuted,  and  <loubIe  ankle 
clonus  set  in.  Hence,  neither  as  reganls  the  superficial  nor  the  so-called 
doep  reflexes  can  any  definite  relation  to  the  optic  thalamus  be  considered 
as  eatabli&bcd. 

AfTections  of  sensation. — Ilcmiansesthesia,  or  impairment  of  sensa- 
tion, h;»s  been  frequently  oljserved  in  connection  with  lesions  implicating 
the  optic  thalamus.  Thus^  of  four  recorded  ciises  of  hainionhage  which  [ 
have  examined,  there  was  hei]iiaria:-stheHiu  ils  well  aa  henuplegia  in  alL  Of 
thirteen  cases  of  tumour,  Hve  had  hemiaufesthesia,  and  two  analgesia  also. 
One  had  anffathesia  of  the  face  only  (Sinkler) ;  one  had  aniusthesia  of 
the  leg  only  (Michell  Clarke) ;  one  had  anieslhesia  and  analgesia  of  tho 
arm  (Fisher) ;  and  in  five  there  was  no  afTccbion  of  sensation.  Of  six 
ca^'j  of  Boftening,  in  one  serLstition  was  unafTccted  (Zacher) ;  one  had 
almost  total  hemianalgesia  (Eisenlohr,  .'5);  ore  had  severe  parrrathesta 
(Edinger) ;  while  in  the  others  tho  condition  of  sentyttion  «-iis  nut 
speeially  mentioned.  The  cawes,  however,  are  so  numerous  in  width 
sensation  has  been  unairected,  notwithstjinding  the  existence  of  lesions  in 
the  optic  thalamus,  that  we  cannot  attribute  the  lotts  of  sonBati'jU  in 
these  in  which  it  has  been  observed  to  lesion  of  the  optic  thalamus  itself ; 
and  the  proliability  is  that  the  symptoms  have  been  actrndly  ihm  to 
direct  or  indirect  implication  of  the  posterior  or  sensory  ti-arirt  of  the 
internal  cjipsule.  Tingling,  and  othin-  fot-m«  of  par.Tsthosia,  are  not  iii- 
freqiient  in  cases  in  which  there  is  no  obvious  loss  ol  »cu»atioiii ;    and  iii 
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BOniG  CAsea  there  is  a  ]minfii1  hypera??thcsi:t  cnnditioned  i^rithout  doubt  by 
irritation  of  the  seiwory  trwctx  of  thu  inieriuil  cjip^ulc.  Thus  I-^lingor 
records  a  cnse  of  softening  in  tho  left,  optic  thuhmins  in  whirh  the 
focus  !ft}'  directly  on  the  teneory  fibres?  of  the  iiilernal  capsule.  On  the 
day  after  tliu  onset  there  wiis  right  hyptTit-'stlcsiii,  followed  by  violent 
pain«  in  the  right  half  of  tho  body,  puina  su  severe  aa  to  lead  tho 
pulient  to  commit  euicide  two  yeiirs  later. 

Meyiiert  attributed  the  ahnormid  position  Asauiued  by  iho  limba 
in  bis  [liitients  to  cll.sturbaiice  of  thu  mtiscuhir  tietisc,  a  vit>w  which  is  a'so 
sluired  by  Nothnayel.  Jacltson  records  a  cum  of  softening  of  the 
right  optio  thalanma  in  which  iho  patient  coiiltl  not  distinguish  Ixitwecn 
balls  of  dilFerent  weight  placed  in  his  left  hand.  As  the  loi>3  of  niUBcutar 
sense  in  the^e  cases  is  always  astiuciatcd  with  impairment  of  cutaneous 
aensihility,  the  recorded  facte  do  not,  in  my  opinion,  justify  the  eunclu- 
sioii  that  tho  optic  thiilanins  stands  in  any  special  relation  to  the  so-called 
miiscular  sense,  ivlit'thi-r  this  be  taken  to  signify  the  power  of  apprecint- 
iug  wai^hts  or  the  ability  to  reco>;iii&e  passive  movements  cummuuieutcd 
to  tlie  lUTected  limbs. 

Jfftdmu  of  tho  sperinl  sensea. — With  general  hcniiiinn-Kthesia  tho 
special  senses  are  occasionally  aBected  by  lesiuns  invading  thu  uptic 
thalanius.  This  is  especially  so  in  tumoui's.  Of  the  8j»ecial  scnsea 
vision  h  moKt  apt  to  suffer,  and  the  aflection  in  usually  of  the  homo 
nytnous  hemiopie  character,  such  as  results  from  lesion  of  the  visual 
centres  or  optic  radiaLiujis.  Thus  in  thirteen  cases  of  Inuiour  of  the  optic 
thaJanius  which  I  have  ex.'iiniticd,  hemianopsy  was  present  iu  six,  absent 
in  three,  ami  not  mentioned  in  four. 

Turner  and  1  found  that  de«triictiori  of  tho  left  optic  thalamus  in  a 
monkey  (after  division  of  the  corpus  c;illosuui  and  exposure  of  tho 
ventricle)  caused  total  blindness  of  the  ri;;ht  eye  lasting  for  about  a  week, 
followwi  by  right  honiianopsy  whii^h  persisted  until  the  desilh  of  the 
animal  some  mouths  later.  There  was  no  ubnous  injiuy  to  tho  cori>ua 
gcniculatum  e.vtiri'num,  hue  the  oj)t:c  railJatlons  were  de^encralod.  1  ciui- 
not  find  any  clinical  case  in  which  similar  symptoniB  occurred.  But  in 
one  rocordod  by  Kirilzew,  of  glio-sarcoma  of  tho  left  optic  thalamus 
with  hnjmorrhagic  extravasations  in  the  internal  ca|>sule,  there  was  double 
iimblyo])ia  withaut  heniiauopsy  ;  and  a  similar  condition  was  observed 
by  Jak'ib  in  a  case  of  extensive  destruction  of  one  optic  thalamus. 

In  the  majority  of  statioran*  lesions  of  tho  optic  thalamus  vision 
does  not  seem  to  have  been  impaired.  .\nd  yet  tho  obi-ious  origin  of 
some  of  the  fibres  of  the  optic  tract  fr^m  the  pulvinnr,  and  the  secondaiy 
atrophy  which  ensues  in  it  when  the  visual  centres  are  destroyed,  furnish 
grounds  for  assuming  that  lesions  in  this  roj^ion  may  cause  heniiLino)»y 
independently  of  lesion  of  llio  optic  rudiuliuns  or  extertml  gcnicululo 
body.  Several  instances  of  heroianu|)isy  in  relation  with  lesion  of  the 
pnK'inar  have  been  put  on  record,  namely,  by  Jackson,  Uowera,  Jidinger, 
and  Ilensi'hen. 

iVguiust  these,  however,  Biuat  bo  set  tho  cases  reported  by  Zachdr 


.and   Mill*.       In    Mills'  case  there  was   a  ImcmnrrliBgic  rvBt  which  hm! 

[destroyed    .ihout    twtvtliirila    of   the   RuI«FUni-e   of    the   nptic    liialainiis, 

[jnclmling  the  entire  external  tnhcrcle  and  ti  large  prjrtion  of  the  pnlvinnr  ; 
and  yet  there  was  no  hemiaTiopsy.  In  Zuclier's  avse  there  was  ulmc:)St 
c«nipleto  dcgenemtiou  uf  one  pulvinar,  al!*o  without  hemiftno|>5y. 
H«'iiwhen  is  of  opinion,  from  hi«  examinjitiori  of  h11  thi;  n'cortl«!4i  <'Ji«e»  of 
hciiiiaiiopsy  in  eoiiiiection  with  lemon  of  the  optic  thal.-inius,  tliat  no 
reliiiiun  can  be  considered  as  provetl  between  heniianopsy  and  lesion  of 
the  optic  that;)mii!i  as  Rneb.  Nor  are  the  fiicCH  snflicient  lo  indicate  the 
precise  relation*  of  the  pnlvinar,  external  geniculate  body,  or  corpom 
quwlngemitia  in  the  visnal  scheme. 

As  regards  afi'ection  of  the  other  forms  of  spccinl  sense  there  ai-e  com- 
paratively few  observations.  In  a  case  n;porlcd  by  Hughlings  Jacksuii 
hearing  w.'ia  e[|iial  on  b{>th  sides,  hut  taste  was  slightly  diminished  on  the 
iposite  aide.  The  patient  in  smelling  sniffed  with  one  nostril  only,  but, 
he  remarks,  this  may  have  been  diuj  to  the  general  aniesthesia  mther 
than  to  any  afTcction  of  smcU  proper.  In  a  case  of  tmnoui'  of  the  right 
optic  thalamus  uniler  my  own  Ciire-^  hearing  on   the  left  side  was  much 

fdiminished  ;  flrarll  and  taste  were,  however,  normal.  In  a  case  reported 
by  Henschen  of  hiemorrhage  in  the  left  pulvinar,  hearing  in  thu  right 
car  was  defective  ;  and  in  Zenner's  case  of  tumour  of  thti  IffL  optic 
thalamus  hearing  in  the  right  e^r  was  not  so  acute  as  in  the  left.  In 
Zenner  s  case  there  were  also  BTabjective  olfactor}'  sensations, and  smell  in  the 
left  nostril  wii3  not  ao  acute  as  in  the  right.  In  a  case  reported  by  Engel 
of  a  largo  gumma  growing  from  the  back  of  the  fornix,  and  extend- 
ing over  both  optic  thalanii,  there  was  abolition  nf  smell  anil  L-iste,  then 

iof  hejiring,  and  laBtly  of  sight.  In  none  of  these  cases,  however,  can  im- 
plication of  the  internal  capsule  be  excluded. 

The  relation  of  lesions  of  the  optic  tbdamus  to  vaso-motor  and 
thermal  disturltances  is  very  uncertain,  and  they  havo  no  diagnostic 
significance.  The  experiments  of  Hale  White  and  of  Ott  on  tho 
influence  of  lesinrt-s  of  the  optic  thalamus  on  the  t<;mp('raturc  of  tiio 
body  are  neither  h^irmonious  nor  conclusive.  White,  on  puncturing  the 
optic  thalami  in  rabbits,  at  first  observed  considoraMo  elevation  of 
temperature  on  both  sides  of  tho  body ;  but  front  ]ttt<?r  experiments 
he  came  to  the  conclusion  that  the  rise  in  temperature,  which  al  moat 
Was  only  slight  (0'9  F.),  was  re;dly  due  to  lesion  of  the  corpus  striatum. 
Ott  found  that  puncture  of  the  anterior  part  of  tho  opiir  thalamus 
caused  a  rise  in  temperature,  but  he  has  since  come  to  the  conclusion  thiit 
tlie  puncture  must  enter  the  tuber  cinereum,  which  he  regards  as  the  tnio 
centre  of  thonnotaxis.  Turner  and  I  obs(irv«-d  no  aficctiuTi  of  tempera- 
ture on  destruction  of  the  optic  thalamus  in  a  monkey.  An  examination 
of  the  recorded  clinical  facts  docs  not,  in  my  opinion,  show  aTiy  constant 
relation  between  lesions  of  the  optic  thalamus  and  cbangea  in  temperature, 
or  disturlianco  of  vaao-motor  innervation. 

Wharton  .Sinkler  hns  recorded  a  case  of  softening  in  the  pnst-erior 
of  tho  right  optic  thalamus  in  which  death  took  place  from  profuse 
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intcfitinal  hipmorrhage  without  any  apparent  ulceratinn  of  the  intestinnl 
mucous  meinbrjine.  He  connect*  the  int«stin;il  h:emorrliage  irith  lesion 
of  the  thulaniiis  ;  and  in  support  of  this  view  he  i^iiotes  the  expcrimonls 
of  Brown-St-qiwrrt,  Lussana,  and  othcru,  who  found  that  when  losiuns  were 
made  in  tho  riptic  thalami  cc-chyxnosis  occiuTfJ  in  the  mucous  mL-mbranc 
of  the  Rt^nnach  and  colon.  If,  however,  there  wcru  any  nial  ndation 
botwGon  the  phenomena  we  BhouM  expect  it  to  occur  more  fre<|uentJy, 
Roein^  that  lesions  of  the  optic  thalami  are  by  no  means  uncommon. 

HHnmvxT'f. — (i.)  Leitioti!i  of  the  optic  thalamus  cannot  with  certainty 
I>o  distingtiishwl  from  those  involving  the  sensory  division  of  the  internal 
cajwule  and  opiic  radiations. 

(ii.)  I'andysis  of  the  mimetic  movement  of  the  face,  and  the  occurrence 
of  pofit-heiniplegic  choreic  diaorders,  are  in  favour  of  lesion  implicating 
the  opposite  optic  thaiamtis. 
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Lesions  of  the  crura  cerbbiu. — The  crura  cerebri  arc  the  con- 
necting link  between  the  cerebml  hemispheres  and  the  lower  centres,  and 
form  the  jKiths  by  which  sensury  impi-oasions  are  eoiivcyud  upwiinls  and 
motor  impulses  ti^insmitted  downwards.  Ejich  cms  is  compjstNl  of  two 
parts — a  posterior,  or  dorsal,  forming  the  tegmentum  ;  and  an  infeiior,  or 
ventral,  termed  the  "foot  of  the  crus";  the  two  being  separated  by  a 
layer  of  gray  mutter  tenued  the  "substantia  nigra."  The  exact  relations 
of  the  varioHs  centres  and  tracts  which  uonstitnto  the  tegmentum, 
substantia  rn'gra,  and  foot  are  as  yet  very  impoi-feelly  determined ; 
but  there  is  good  reason  to  believe  tliat  the  sensory  tracts  ascend  to 
the  cerebral  heniiaphere  in  the  tegmentum :  it  is  also  certain,  from 
ombryological  investigations  as  we]3  as  by  a  study  of  senondary  degenera- 
tions, that  the  pyramidal  tracts  which  convey  impulses  from  the  motor 
convulutions  are  situated  in  the  foot  of  the  cms,  and  more  particularly 
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in  the  middle  thin!  nr  middle  twcnfourtha  of  this  stnicture.  That  portion 
of  the  cnis  which  lies  extenml  to  the  pyramidal  tracts,  which  was  at  one 
time  8uppo8ed  to  be  the  path  of  the  sensory  tmcU  from  buluw,  hiis  been 
shown  by  recent  inveiiti^BtiuRS  to  contain  fibres  M-hich  connect  tha 
ocfipiul  and  temporal  lo!»c8  with  the  gray  matter  of  tht^  jmn*,  ami 
prolijibly  indirectly  with  the  cerebelluni.  The  region  internal  to  the 
pyramids  consists  of  tracts  which  descend  from  the  Icntictiliir  iiuckus  and 
fronul  convolutions,  and  include  those  which  form  the  anterior  division 
and  knee  of  the  internal  capsiJe.  In  these  are  contained  the  tracts  from 
the  tonpio  and  faeial  centre*.  Internnl  or  mesial  to  these  are  fibi-es 
M'hich,  according  to  Flechsig,  as  well  as  according  to  Turner  and  myself, 
descend  from  the  pitfrontal  regions  ;  though  this  is  doubted  by  ZachiT, 
who  tniccs  them  from  the  lenticular  nucleus.  All  the  tniets,  except  those 
which  form  the  pyramids,  appear  to  end  in  the  gray  matter  of  the  upper 
part  of  the  pons. 

The  crura  cerebri  are  subject  to  lesions  of  various  kinds.  Heemor- 
rhngc  limited  to  the  crus  is  comijarativcly  rare.  The  same  is  true  of 
thromljotic  softening,  dependent  on  oblitemtion  of  some  of  the  bninches 
of  the  posterior  cerebral  artery.  Abscess  is  occjisioiially  found  invading 
the  crus  as  well  as  the  optic  thalamus  and  pons.  Tumours  in  the  cms,  as 
such,  are  mostly  tuberculous  nodidfis.  Mora  frequently  the  crura  are 
invaded  by  tumoiu-s  growing  from  the  base  of  the  skull.  Most  of  the 
lesions  described  have  been  foiuid,  in  the  foot  or  ventral  purl,  and 
we  know  more  of  the  eymptoms  caused  by  lesions  here  thuu  in  the 
tegmentum,  t*>  which  they  are  verj'  rarely  limited. 

The  complex  of  symptoms  which  is  characl*ristic  of  crus  lesion  is  an 
alternate  hemiplegia  involving  the  limbi],  and  often  also  the  lower  facial 

ion  on  the  opposite  side,  and  the  muscles  supplied  by  the  thiiil  nerve 

the  same  side.  When  this  combination  occurs  simidtaneonsly  the 
diagnoeiis  of  a  lesion  of  the  crus  is  certain.  It  is  less  certain  if  the 
]]6n)iplegia  occur  first,  and  the  oculo-motor  paralysis  at  a  later  dale  or 
conversely,  though  acveml  cases  of  this  kind  are  un  record  (Putawski 
and  Goldscheider). 

The  aftection  of  the  third  nervo  is  nearly  always  complete,  involving 
both  cxt.emal  and  internal  nmacles  of  the  eyeball.  Thus  there  is  ptosis, 
which  is  often  the  moat  proniint'Ht  and  earliest  ocular  sympUmi,  external 
stmhiKmiis  with  diplopia  and  giddiness,  and  mydriasis.  OcciLsionally  the 
oculo-motor  paralysis  is  only  partial,  ami  in  particular  affects  thii  levator 
pulpebrw  or  the  internal  rectus.  Cases  have  been  observed  in  which  llie 
iris  has  escaped  (Oowei's).  A  supcrfieial  lesion  may  cause  oculo-iuotor 
palsy  without  hemiplegia  liy  damaging  the  rotit  fibres  of  the  third  nerve; 
and  partial  le.stons  in  the  middle  line,  beneath  the  corpora  quftdngemiua, 
may  cause  symptoms  of  acnto  nuclear  ophthalmoplegia. 

A  tumour  growing  from  one  cms  may  also  invad«  the  third  rcrvo  on 
the  other  side,  and  thus  cause  a  double  ocido-motor  palsy.  So  also  the 
limbs  of  iMjth  sides  may  be  affected  by  a  tumour  piinmrily  affecting  one 
criw,  and   gradually  encroaching   on.   the    other  j    and  Weissmanu   has 


reconled  a  case  in  which  an  intra-pecluiiciJar  li^-datid  caused  complete 
jjiimlysia  nf  all  fnitr  liiiilwi,  without  [Kiralysia  of  any  of  the  cranial  neri-ea. 
Til  connection  with  tumours,  irritative  symptoms  may  occur  in  the  form 
of  spasms  and  tremors  of  the  paralysed  Hmbs. 

Along  with  motor  hcniipk'gia  there  may  lie  im|mirment  or  loss  of 
sensation.  This  would  a-ppwir  to  occur  more  particularly  when  the 
lesion  extends  into  the  tegmenNtl  region  of  the  erus;  yet  cai^i's  have  been 
recorded  in  which  lesions  have  been  found  in  the  tegmentum  without 
Ciuiairig  aity  noteworthy  RfTcction  of  sensation.  Thus  Gn'ewe  has 
recordeil  a  case  of  tumour  in  the  right  tegmentum  cruris,  extending  to 
the  optic  thalamus  in  front  nnd  the  cnrpn«  rpiadrigeniinnm  l>ehincl,  which, 
though  giving  rise  to  wcAkness  of  the  left  side,  cniiJk'-d  no  ocnlo-motor 
palsy  or  obvious  loss  of  sensation  ;  the  patient  complained,  huwever,  of 
pins  and  needles  at  the  tips  of  the  fingers.  KrafTt-Kbing  has  related  a 
similar  case.  Yet  this  does  not  negative  the  \-iew  that  the  tegmentum 
contains  the  sensory  tracUi,  as  it  is  well  known  that  tumours  may  eomprosa 
the  trai'ts  in  which  they  occur  without  entirely  destroying  tlieui.  In 
Weber's  welt-knowii  and  much-<|uoted  case  of  a  large  focus  of  heemorrhago 
pn'marily  aituated  in  the  inner  pait  of  the  cms,  there  was  considerable 
loss  of  sensation— in  all  prolwibility  the  indirect  olTcct  of  pressure  on  tho 
sensory  tracts  in  the  tegmentum.  A  case  of  a  similar  nuturo  has  boon 
reported,  by  Jfayor,  in  which  the  lesion  was  also  limited  to  the  inner 
half  of  the  cms.     There  was  motor  hut  no  sensory  paralysis. 

Besides  the  motor  and  sensory  symptoms  above  described,  there 
have  been  eases  in  which  the  affection  of  the  opt>osite  limbs  was 
of  an  ataxic  chameter.  Thus  KrafTt-Kbing  hiis  recordeil  a  caso  of 
tubercle  situated  in  the  tegment  of  the  right  cms,  which  eauseil  left- 
hemintaxy ;  and  he  ipotes  similar  cases  reportctl  by  Busa  and  Kahlcr 
and  Pick. 

Blocq  and  Marinesro  ol>aer\*ed  a  case  of  tubercle  of  the  right  onw, 
specially  implicjiung  tlio  lucus  niger,  wliieh  caused  tremors  of  the  left 
limbs,  especially  of  the  arm,  similar  to  those  of  paralysis  agitana,  but 
increased  on  voluntary  niovcmont ;  and  Sachs  also  has  iceordcii  a  ca*e  of 
thrombotic  softening  of  the  criis,  which  caused  wild  ataxic  movements 
of  the  left  arm  when  voluntary  movements  were  attempted. 

Ir  lesions  of  the  cms  cerebri  tho  special  senses  are,  as  a  rule,  un- 
aflfected,  or  if  so  only  indirectly  ;  a  fact  which  serves  In  discriminate 
such  lesions  from  those  duo  to  implication  of  tho  internal  capsule.  The 
immediate  contiguity  of  the  oplic  tmct  would  lead  one  to  expect  occasional 
hemianoi»y,  but  I  have  not  been  able  to  discover  any  recent  case  in 
which  this  occurre*^!  from  cris  lesion. 

The  news  of  Budge  and  AfanasiefT  as  to  tho  relation  of  the  orus  to 
the  fimctions  of  the  bladder  are  not  supported  by  clinical  oliscrvptions  ; 
but  Nothnagel  quotes  cases  which  show  that  vajjo  motor  dislurbjinces 
in  tho  parnlysod  limbs,  in  tho  form,  of  a»lcma  with  increased  temperature, 
arc  not  uncommon. 

Summnrtj. — Simnltaneoits  paralysis  of  the  third  nerve  on  one  side. 


and  of  the  Timbs  on  the  other,  is  pathognomnntc  of  Icaion  of  the  crua 
cercliri. 
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LERinss  OP  THE  conPORA  QT^APRI0F.MTNA. — TIio  anterior  tuhercles 
or  nJitus  iii-e  connected  with  the  optic  tnu-ij)  hy  means  of  the  HiiLcriop 
hrachia  an(3  corpora  geniculate  externa.  The  posterior  tubeit-les  or  testes 
are  cnnnoctecj  by  the  posterior  brachia  with  the  corpora  genieulat* 
interim,  and  thus  indirectly  with  the  coi-tex  of  the  temporal  lobe.  The 
inferior  connections  of  the  anterior  tuberclpn  are  miiitily  tlirotij^h  tho 
mesial  fillet,  by  means  of  which  each  tubercle  is  connected  direcily  with 
the  iiuflei  of  the  posterior  colunuis  on  tho  opposite  side.  Those  of  the 
posterior  tuberc-lcs  are  chiefly  thi-ough  tho  latenil  lillul.  Tiu-nerand  I  (7) 
have  found  that  section  uf  the  lat4?m!  fillet,  including  deatrnction  of  its 
nucleus,  is  followed  by  ilegeneration  upwards  into  tho  ijosterior  rpiad- 
rigemiuul  tuborclo  on  the  aamo  side,  and  downwaivls  to  tho  lateral 
medullary  tract  and  spina]  coitI.  By  meaiia  of  the  lateral  fillet  also  tho 
pcwt^rior  tubercle  is  connected  with  tho  eochhuir  root  of  the  auditory 
nerve,  the  corjjus  trapezoidej*,  and  superior  olivary  Ixvly  ;  for  divisjnn  of 
the  auditory  ner%'e  between  the  accessory  ganglion  and  tho  side  of  the  pons 
causes  degenemtion  in  tbo  corpus  trapczoides  and  superior  olives  on  botb 
fiides,  together  with  hilateml  degeneration  of  the  lateral  fillet,  mora 
marked  on  tho  opposite  .side. 

iJibejijCsairectiiig  the  corpora  quadrigominft are  rarely  confined  to  these 
filnictnrea,  and  localised  hieinorrliage  or  miftcning  U  practically  unltnown. 
The  most  common  lesion  is  tumour,  but  even  tumours  occur  in  this  situation 
more  rarely  than  in  other  parts  of  tho  brain.  In  all  I  have  been  able  to 
discover  about  thirty  cuses  of  tiunour  of  the  corpora  fjuivlrigemina  on 
record.  A  unique  case  of  traunuitie  lesion  by  a  bullet  haa  been  recoirlcd 
by  Eiscnlolir.  hi  the  majority  of  cases  of  tniiiour  of  the  cnrpitra 
qtiadrigcmina  the  neighlMMiring  parts  are  also  more  or  less  implicated  ; 
especially  the  optic  thalamui^,  tegmentum  pontis,  the  superior  ocrtrbellar 
peduncles,  and  often  the  cerelieUum  itself.  Hence,  in  the  complex  of 
symptoms  so  causod,  it  is  douhtful  how  much  is  due  to  lesion  of  tbo 
corpora  qnadrigemina  as  such,  and  how  much  to  disturbance  of  function 
of  the  other  structures  mcutionod.  But,  while  this  is  so,  there  are  certain 
Bvmplonia,  or  rather  an  assemlilage  of  symptoms,  which  are  suggestive 
of  tumour  in  tho  coiimm  ipi-iidngemiiia  or  the  immediate  neighbrnuhood. 
These  are,  as  Nothnagel  hoe  pointed  out,  firsts  an  unsteady  reeling  gait, 
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especiiilly  if  this  apijcare  m  tbe  first  symptom  ;  secondly,  oplithalmoplegiji, 
not  ijuite  symmetncal  or  iniplicjiting  all  the  ocular  muscles  in  equal 
degree. 

Flret,  as  to  grail. — Tins  is  usujdiy  doscnhed  as  being  that  cTianicteristic 
of  a  dnuikeii  peraorL  It.  rfBembles  that  of  cerebellar  diaeaae  rather  tlian 
ataxy,  though  in  a  case  reported  by  myself  (■'>)  the  opjmsite  leg  was 
lifted  high  and  thrown  forwards  in  on  ataxic  manner.  Nothnagel  found 
this  symptom  in  oil  cases  of  tumour  implicating  the  corpora  qUiuirigcmina 
cxamincil  by  him,  except  in  one  recordcti  by  Gonens  in  which  the 
lesion  wjis  p:irtial  and  affected  only  the  anterior  tubercles  (9).  It  was 
prcwnt  in  lill  the  cas^Mi  that  have  been  recorded  since  1SH9,  except  in 
one  described  by  liuel  in  which  the  gait  was  not  mentioned  ;  and  id 
another  by  Guthrio  and  Tui'ncf  in  which  the  patient,  when  ho  camo 
under  observation,  was  luiable  to  stand  :  though  probably  his  gait  had 
been  of  the  usual  character  in  the  early  stages  of  thfl  diseiise. 

As  the  di»ea.ie  advances,  walking  or  even  standing  becomes  impossible  ; 
but  even  when  this  occurs  there  is  no  real  motor  paralysis  except  when 
the  diseasti  in  its  growth  presses  un  tho  motor  tracts  uf  the  internal 
cajfHulc  or  crus  cerebii. 

Thi:  reeling  gait  and  unsteadiness  uf  equilibrium  have  been  attributed 
by  some  to  aS'ection  of  the  cerebellum  itsi^lf,  or  of  its  superior  peduncles, 
rather  than  to  affection  of  the  ganglia  themselves ;  but  the  experiments 
of  Holando,  Serres,  Cayrade^  and  Ooltz  on  the  lower  animals,  as  well  as 
my  own  on  monkeys,  render  it  probable  that  lesions  of  the  ganglionic 
masses  of  tho  corpora  quadrigi^mina  themiiclvos  are  sufiicient  to  induce 
these  disorders  (6).  Nothnagel  (1 1)  arrives  at  esaentiidly  the  same  con 
elusion  from  an  examination  of  tho  clinical  cases.  The  reeling  gait  is 
not,  however,  pathognumouic,  as  it  occurs  also  in  disease  of  the  cere- 
bellum and  in  hyilroccphalua  ;  but  if,  as  Nothnagel  remarks,  it  occurs  as 
the  first  symptom,  and  ewpocially  if  it  coexist  with  oculo-motor  dis- 
turbances, it  points  rather  to  affection  of  the  corpora  quadrigeniiiia  than 
of  the  cerebellum  itself. 

As  a  rule  the  reeling  gait  occurs  before  the  oculo-motor  iiaralysie  ; 
but  in  some  recorded  cases  tho  ocular  symptoms,  especially  ptosis,  showed 
themselves  first  (Taylor,  lUnsoni,  and  Brims), 

Secondly,  as  to  the  oeulo-motor  symptoms. — Nothnagel  has  never 
seen  cocnplcte  ophthalumplegia  in  cases  of  tumour  uf  the  corpora  qtiad- 
rigemina.  There  was,  however,  complete  external  thini  nen-e  palsy 
in  a  case  reported  by  Goldziehor  ;  nearly  complete  double  external 
ophthalmoplegia  in  Taylor's  case;  and  in  Bruns' case  there  was  dotible 
oculo-mol<ir  paralyaia,  external  and  internal.  The  most  canmion  oculo- 
motor symptoms  are.  first,  ptosis  on  one  or  both  sides ;  secondly,  limita- 
tion or  loss  of  the  upward  movements;  thirdly,  limit^ition  of  tho  lateral 
movements.  In  a  case  reported  by  myself  the  upivard  and  downward 
movements  were  good,  but  there  was  Siniitalion  of  the  lateral  move- 
ments. In  the  ease  of  bullet  wound  reported  by  EiMnlohr  there  was 
divergent  strabismus  with  defective  internal  movement  of  the  left  eye,  the 
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Wound  being  on  tho  right  side.  In  liansom's  case  thero  wero  constant 
slight  clonic  movements  of  tho  upper  oyclids  and  uf  the  iiitonial  recti. 

Paralysis  or  paresis  of  convergence  is  not  uncommon,  as  in  the  cases 
reported  h^  myself,  Rnins,  BrirtUni't^,  FutliBrih.im^l  otherR.  ThoRixth  nervo 
may  entirely  escape  j  but  in  somf  cases  there  is  paralysis  or  paresis  of  one 
or  Iwtb  external  recti.  Thiis  in  Kajisonvs  easo  the  left  eye  was  turned 
strongly  inwards,  and  the  right  eye  also,  but  to  a  lesser  extent.  Nystagmus 
doe*  not  appear  to  be  common,  but  it  ivas  noted  in  my  own  and 
Taylor's  cjises.  The  ocnio-motor  symptoms  nre  not  due  to  lesion  of  the 
ganglionic  stracture  of  the  corpora  qiiadrigeniina,  but  to  implication  of 
the  Bubjacont  ocultvinotor  nuclui.  Tliure  wiirc  no  oculo-uiotur  symptoms 
in  a  case  reiwrted  by  Nothnagcl,  nor  in  another  by  Weinland. 

Irritation  of  the  corpora  quadrigcmina  on  one  sido  causes  dilatation 
of  both  pupils,  especially  of  the  opposite  one.  There  ftppeara,  however,  to 
be  no  detiuite  or  canstJitiL  rclatinn  between  lesions  of  tho  corpora  quadri- 
gcmina  and  the  state  of  the  pupils.  Tlie  pupils  may  remain  active  M'hilu 
there  ir  almost  complete  external  ophthalmoplegia,  as  in  the  cases  roported 
by  Taylor,  GoldziL-hcr,  Bristowe,  and  others.  Tho  pupils  in  some  awes 
react  sluggishly.  In  the  caao  reported  by  Eiscnlohr  the  reaction  to  light  was 
lost,  in  both  eyes.  In  that  by  Guthrie  and  Turner  the  light  rwiction  M-as 
also  protmbly  lost.  In  Uuel's  case  the  pupil  on  tho  siJe  of  the  tumour 
was  dilated  and  iinmobiEo,  «nd  at  a  later  date  both  pupils  became  inaclivo 
both  to  light  and  accommudation.  In  my  own  case  there  was  loss  of 
the  pow<>r  of  convergence  ;  the  pupils  were  eqiuU  and  ooutractile  to  light, 
but  did  not  conti-act  on  attempts  at  accommodation.  In  AVeinland's 
case,  in  which  tho  tumour  was  situated  on  the  left  side,  the  pupils  were 
dilatecl,  the  right  being  larger  than  the  left;  the  reaction  to  light  waa 
retaine4l,  but  ou  convergence  the  reaction  was  feeble  on  tho  right  side. 
The  pupils  are  in  ni.iy  wises  dilated  or  unequal. 

AtTections  of  vision.— The  obvious  coiiuoetion  of  the  anterior  tubercles 
of  the  corpora  quailriguuLiita  with  the  optic  tracts,  and  tho  secondary 
atrophy  which  enatiea  when  the  corresponding  optic  tract*  arc  di\'ided, 
or  the  cortical  contrea  of  risinn  deatroyed,  show  these  bodies  to  be 
important  fwrts  of  the  visual  apparatus ;  but  their  exact  relutioiia  to  tho 
iense  of  ^ion  are  not  clear.  Many  cxpcriuieulcrH  have  found  that 
destmction  of  the  optic  lobes,  or  anterior  corpora  quadrigemlna,  causes 
total  blintlnesa  ;  but  these  results  receive  little  support  from  the  facta 
of  clinical  observation.  Dr.  ItiLSCian  mentions  a  case  of  total  blindness 
apparently  due  to  a  patch  of  softening  almost  limited  to  the  anterior 
quadrigemin.il  boilies.  Nothnagcl,  however,  as  the  result  of  his  examiiiB- 
tion  of  reported  clinical  cases,  malies  the  statement  that  vision  or  visual 
acuity  may  bo  unimpnired  although  the  corpora  qoadrigemina  be  entirely 
destroyed.  In  Eisenluhr's  case  of  bullet  wound  of  the  right  cori>ora 
quadrigemina,  there  waa  no  affection  of  \-i8ion  immetliately  after  receipt 
of  the  injury ;  but  three  months  later  vision  in  the  right  eye  was 
diminished,  and  at  a  still  later  date  visual  acuity  was  diminishol  in  both 
eyes.     The  probability  is,  therefore,  that  the  defective  vision  was  due  to 


»eoon(i!iry  ehun^its  in  tlio  optic  nen'ca,  as  othenriac  the  alfeclion  of  vision 
ehoulci  have  oceiirreil  on  rfceti>t  of  the  lesion. 

Ill  almost  all  the  cases  of  diBcaae  of  the  corpora  qiiadrigcniiiia,  in 
which  vision  h\vs  been  defuctivo,  tho  Ics^ion  luis  hevn  oi  ihv  naUua  of 
titiimiir,  with  coincident  optic  neuritis  or  internal  hydmcephalus.  In 
Tiiytor'a  CiiBp,  however,  there  was  no  optic  neiiritia,  and  yet  thi^  child  wjis 
blimJ ;  and  l>r.  lUnsom  is  of  opinion  that  in  his  ease  the  defective  vision 
was  gi-ejitor  thim  timid  l>c  accounted  for  by  the  neuritis.  It  should  also  be 
romeml>erod  in  this  coiin«ctian  that  thGre  mjiy  be  perfect  vision,  notwith- 
stjiridirig  the  oxistonce  of  oonaiderable  nenritis  ;  as  was  pointed  out  long 
ago  by  Hughlings  Juckfion.  Defective  vision  from  optic  neuritis  nsnally 
sets  in  only  when  tho  inflanuuation  gives  place  to  secondary  atrophy.  In 
moat  cases,  however,  of  unilateral  lesion  of  the  cor|)oni<|uadrigerainii,  with 
defective  vision,  there  is  little  or  no  difference  in  the  visual  acuity  of  the 
two  eyes  ;  aiul  this  incre.ises  the  prolmbility  that  the  true  cause  is  uithcr 
optit  iieuriti.s  or  internal  hydrocephiilus. 

It  is  obvious  fn»in  these  fact«.  therefore,  that  a  direct  relationship 
Iwtwoen  tho  anterior  iiuailrigc-iuinal  tulK»rcles  and  the  sense  of  vision  is 
far  from  being  03tabli!*heH  by  clinical  oljservation. 

AlFsotlons  of  hearing. — Experimental  observations,  as  well  as  a  study 
of  the  cnnr.se  of  dt-giMicration  in  lesions  of  the  temporal  lobe  (p.  319), 
render  it  probulile  that  the  central  tracts  of  the  cochlear  nerve  ascend 
ihrouj^h  the  opposite  lateral  fillet,  posterior  tubercle,  bmchiuni  mid  iiitortial 
j^eniculftte  bmly,  and  thoncc  to  tho  internal  capsule.  Il  is  important, 
therefore,  to  examine  whether  there  are  any  evidences  of  affection  of 
heiiring  in  connection  with  diKeasos  of  the  eor]Xjra  quadrigeraina,  Wein- 
laiid  has  atialysed  the  clinical  records  in  this  rchuion,  and  fiiids  that 
in  nineteen  eusoi*  of  tumour  of  the  corpora  ipiadrigcniina  hearing  was 
afToctod  in  nine;  and  of  these,  5ve  had  impairment  of  hwiring  on  both 
sides.  In  three  eases  (reported  by  myself,  Weinland,  Uml)  hearing  was 
impaired  on  the  side  opposite  the  tubercles  afTectod ;  and  Weinland  con- 
cludes, therefore,  that  disease  of  tho  posterior  corpus  quadrigeraimim 
causes  affection  of  hearing  on  the  opposite  side.  There  are,  however, 
many  dillieulties  in  the  way  of  arriving  at  a  correct  conclusion  on  this 
point :  chieRy  dependent  on  the  mental  condition  of  the  patients,  who 
iiftiially  present  a  considerable  degree  of  uieiital  dubiess,  jiomiiolence,  and 
apathy.  Hence  impairment  of  htjiring,  even  if  oliserved,  may  be  attributed 
to  this  cause ;  or,  unless  very  pronounced,  it  may  altogether  cscapo 
observation. 

AfTections  of  motion  and  sensation. — .\3  a  rule,  in  lesions  of  tho 
(jOipora  qumlrigcmiua  there  is  no  motor  paralysis  or  loss  of  seni^tion  ; 
Mid  wliere  such  exists  it  may  bo  referred  to  direct  or  indirect  implication 
of  the  motor  or  sensory  Iracla  of  the  cerebral  peduncle  or  internal  capsule. 

Tremors,  however.are  not  uncommon,  chiefly  of  the  arms ;  and  e8]>PtiaIly 
on  volitional  movement,  like  those  of  disseminated  sclerosis.  Tremors  of 
this  character  were  observed  in  ten  ont  of  seventeen  ea^cs  I  Iiavo  analysed 
{vide  owes  by  Ferrior,  ^VciIllaud,  Bnms,  Ilberg,  Briatowe,  Kolisch,  Taylor, 
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Eisciilohr,  Pilz,  fluthrio  and  Turner).  In  five  of  these  there  was  also 
some  degree  of  motor  weakness ;  in  the  others  this  was  not  oliscrved. 
Tho  tremor*  were  cither  bilateral,  or,  if  unilutcra],  oti  the  sidu  upposito 
the  lesion,  except  in  Weinhiuil's  case.  In  those  cases  in  which  the  iriimur 
was  liiliitL'ral  the  lesion  was  not  strictly  confinetl  to  one  side.  Oi^oilUiticin 
of  the  hiad  hiuI  nri.-Tc,  :is  well  as  of  the  limbs,  was  noted  in  the  cases 
reported  hy  liriatowc  and  hy  Taylor.  In  Jlberg's,  and  also  in  Eisenlnhr'a 
COM,  the  treniurs  wuru  described  us  being  similar  tu  those  of  jiarulysia 
agitana. 

An  examinfttion  of  ihe  cases,  in  which  an  exact  nocrojjsy  was 
mode,  shows  that  in  all  in  which  tremors  were  ohsericd,  the  lesion  wua 
uot  confined  to  the  curpuni  (^uiulrigctiiina,  bnt  im])licated  also  the  optic 
thAliimus,  tcgnuMitum  cruris  or  [xintis,  or  superior  cerebellar  i»ediuicles ; 
and  it  is  a  question,  therefore,  how  far  tho  tremors  depend  on  the  corpora 
qimdrigemina  or  on  the  coincident  lesions.  In  this  connection  it  is 
worthy  of  note  that  Turner  and  I  have  described  similar  tremors  as  result- 
ing from  section  uf  the  sn[)erioi'  cerebellar  pedwriclea  in  monkeys  (T). 
In  our  esjwrimenta,  in  which  the  peduncle  w;is  divided  between  tho 
ccrelK-llum  and  Its  decussation  in  the  tegnientimi,  the  tremors  were  con* 
fined  to  the  side  of  lesion.  If  the  tremois  observed  in  cHnical  cases  are 
in  reality  due  to  lesion  of  the  superior  pednncles,  one  might  exjiLdn  the 
crossed  tremor  in  unilateral  lesion  by  affection  of  the  cerebellar  peduncle 
above  it«  decussation. 

Experimental  irritalioa  of  the  corpora  qundfij^vniina  gives  rise  to 
tonic  or  tetanic  rihisth,  iKissing  into  complete  opisthntonos  if  the  irritation 
l»e  long  continned.  A  condition  similar  to  this  cxperimentnl  result  has 
bocn  described  by  Dr.  Ilughlirigs  Jncksoii  in  connection  with  ttunoiirs 
of  the  middle  lobe  of  the  cerebellum.  I  am  inclined  to  attribute  tho 
opiathotonic  spasm  t^")  irritAlit)n  of  the  cor[K)ni  i^uadriyemina,  rather 
than  to  the  cerebellum  itself.  This  is  supported  by  tloldzicher's  case  of 
tumour  uf  the  corpum  ipnuljigenitna  of  the  si/e  of  a  har.el  nut,  in  which 
theiT  were  convulsions  anil  oplstliotonic  spasms  of  the  Iini1>!i. 

The  knee-jerks  are  either  normal  or  exagjierated.  They  may,  how- 
ever, be  abolished  oven  at  an  early  date,  just  as  in  cerebellar  disease. 
(Guthrie  and  Tunicr,  Kansom).  They  were  exaggerated  in  the  cases 
reiwrted  by  Kolisch.  Bristowe,  and  myself. 

In  connection  with  lesions  of  the  c-orpnra  quadrigemina  it  is  only 
necessary  to  allude  in  this  jilace  to  paralyRis  u!  the  ocular  muscles,  internal 
and  external,  which  occurs  from  lesions  Ilnutcd  to  tho  oculo  motor  nuclei, 
as  the  subject  is  discussed  elscwhci'C  at  length  (vol.  vi.  p.  779).  These 
are,  with  the  exception  of  the  nucleus  of  the  sixth,  situated  In  the  central 
gray  suVistaneo  siibjacent  to  tho  Hi(ueduct  of  Sylvius,  and  consist  uf 
dilTerent  cell  groups  which  have  probably  special  relations  to  the  various 
internal  and  external  ocular  nuisdes,  and  are  connected  with  the  t^lxtb 
nuclei  by  tho  posterior  longitudinal  bundles.  Lesions  of  the  oculo-motor 
nuclei  may  be  actito  or  chronic.  The  moat  common  lesion  is  a  chronic 
defeneration  of  tho  ucrvo  cells,  similar  Uj  that  which  occurs  in  bulbar 


palsy  and  progressive  muscular  atrophy,  and  is  mostly  ussocuitcd  with  or 

followed  by  Bymptoms  of  tabos.  The  Qculo-motor  palsy  may  be  limited 
to  the  intenial  musclea,  or  affect  some  or  all  of  the  external  muscles,  so 
that  the  oonditimi  is  one  of  i>;irti.il  or  complete  ophtlialmoplcgia  interna 
as  weU  as  extorna.  An  acute  form  is  more  rare,  and  in  its  onset  uiid 
jjjitbulogy  resembles  acute  anterior  poliumyulitia.  Frum  its  analog}'  with 
tbia  affection  Wernicke  haa  named  it  acute  poh'o-encephalitis  Rupeiior — 
the  term  finpcrior  being  used  to  distinguish  it  from  a  similar  atlection  of 
the  nuclei  of  the  medulla  oblongata,  which  h  named  acute  polio-encepha- 
litis inferior.  In  these  cases  opbthaluioplegia  occui's  ituddeiily  with  pt<^sis 
and  [KinUysirt  of  the  c()tijug:ite  niovunionts  of  the  eyes,  together  with  lo« 
of  convergence  and  the  power  of  accommixlation.  Such  were  the 
fiymptoms  in  a  case  rccontly  under  my  care  which  ended  in  recovery  in  the 
coiu-se  of  a  few  weeks,  with  the  exception  of  the  powers  of  convei-gence 
and  accommodation.  The  reaction  of  the  pupils  to  light  was  sluggish,  but 
not  aWliiiihcd  ;  several  similar  in^tiincc^  have  been  recortled.  A  third 
form  of  lesion,  termed  "  sudden  nuclear  paUy,"  has  been  attributed  to 
obstruction  of  the  branches  of  the  basilar  artery  which  supply  the  oculo- 
motor nuclei.  The  ocnlo-motor  paralysis  in  this  case  h  usually  irregular, 
and  associated  with  some  degree  of  hemiplegia,  especially  oq  the  side 
opposite  the  greater  lesion. 

Summiirif. — A  regional  diagnosis  of  lesion  of  the  corpora  qtuulrigemina 
is  probable  when  there  ia  a  combination  of  ophtbalmoplegia  M-ith  an 
uncertain  or  reeling  gait.  The  probahilily  ia  increaaed  if  there  is  also 
some  affection  of  healing  in  one  or  boih  ears. 
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LxaiONS  OP  THK  PONS  VAROLII. — Lesions  of  the  pons  Varolii  an 

espGL'ially  diverse  in  their  symjitomatologj,-  owing  tn  the  complex  rela- 
tions o£  the  pons  itself.  Not  only  is  it  an  independent  centre,  but  it 
contains  tho  sensory  and  motor  paths  to  and  from  the  cerebrum  ;  it 
is  intimately  linlied  with  the  cerebellum  by  means  of  the  middle 
peduncles,  and  through  it  pass  many  of  the  emnial  nci'ves  in  their 
couraca  to  or  from  their  primary  nuclcL  The  sj-mptoms  are  therefore 
likely  to  vnry  greatly  according  to  the  [Misition  and  e.ttcnt  of  the  lesion. 
To  give  an  explanation  of  these  in  all  thwir  rplations  neceAsitat^*8  a 
kfiowlcdgo  of  the  minute  anatomy  of  the  pons,  which  it  is  necessary 
for  tho  purposes  of  this  article  to  assume  ou  the  part  of  the  reader. 


Wo  may,  howover,  somewhat  simplify  the  sj'mptomutology  of  lc»ion$ 
af  the  pons  by  claasifying  them  with  Markowski  according  as  they 
'•Sect  the  teijinental  or  eruxial  region.  Leniorss  of  the  tegmental  region 
f>pe  specially  apt  to  aSect  the  Hfth,  sixth,  seventh,  and  eighth  nerves,  as 
well  as  to  cttiiso  dit>tiirb;ii)ccb  of  si^nsiUton  and  coordination  ;  K-!?ioii8 
of  tbo  cnisUil  rfgiutk  alTect  priticipully  the  movements  uf  the  linibs,  as 
wmI!  as  those  supplied  by  the  seventh,  tenth,  eleventh,  and  twelfth 
cranial  nerves. 

The  pons  is  liable  to  vfirious  morbid  processes,  originating  in  it 
primarily  or  affecling  it  secuntlitrily.  Of  the  latter  eharacter  may  Iw 
specially  mentioned  aneurysm  of  the  basilar  artery,  and  tumours  of  the 
cerebellum  or  base  of  the  skull. 

Hsemorrhage  is  by  no  mentis  uncommon,  though  it  occurs  much  leas 
frequently  here  tb:^n  in  the  central  ganglia.  The  htemorrhagic  extravasation 
may  vary  in  size  fnjni  a  hemp-siicd  to  one  which  causes  complete  dis- 
organisation of  the  whole  structure.  Occjisionally  there  may  be  several 
small  haeniorrhftgfts  quite  diNtinei.  from  each  other  (Knssell  and  Taylor). 
Large  hcetnorrhages  not  infrequently  burst  into  the  fourth  ventricle,  or 
even  make  their  way  through  the  iter  into  the  lateral  vHntricle*.  Small 
hjcmorrhagea  into  the  pons  arc  not  necessarily  accompanied  by  a  loss  of 
consciousness;  but  if  the  hemorrhage  bo  large,  profound  coma  occurs  with 
great  suddenness,  and  leads  to  death  much  more  certiiinly  and  rapidly 
than  similar  etTuaions  in  other  parts  of  the  cerebnun.  Death  titkcn  place 
in  a  few  minutes  (7  minutes,  Mickle);  or  in  a  few  hours  {il  hours,  Rorie; 
4J  hours,  Biirr;.  Bodo  finds  that  of  78  cases  40  died  v^itbin  twenty- 
four  hours. 

In  pontine  htemnrrhage,  alotig  with  profound  coma,  there  ia  often 
complete  relaxation  of  the  muscular  .system  and  contraction  of  the  pupils, 
so  that  the  condition  is  not  unlike  that  found  in  opium  poisoning.  Tonic 
Or  clonic  convulsions  sometimes  oecur,  rarely  unilateral,  and  often  irregular 
in  type  and  distnbution.  The  occurrence  of  paralytic  or  convulsive 
symptoms  in  tho  Umhn  of  one  side  and  the  face  on  tho  opjwsite  is  pjillio- 
gnomonicof  hiemon-hage  in  the  pons.  When  the  limbs  are  paralysed  on 
one  side  there  is  nut  infrciiucntly  conjugate  deviation  of  the  head  and  eyes 
from  the  side  of  the  le.'iiun  ;  but  if  the  symptoms  are  convulsive  the  devia- 
tion  of  the  head  and  eyes  may  He  towards  the  side  of  the  lesion.  Degluti- 
tion is  diffieuli  or  impossible,  and  death  occurs  from  canliac  or  respiratory 
paralysis ;  irregularity  of  rhythm  generally  preceding  the  fatal  issue. 
Hyperpyrexia  is  frci|uently  observed,  and  the  teiupemture  may  rise  as 
high  as  109"  F.  Hajmorrhage  may  occur  in  the  pons  not  only  from 
diseased  arteries  but,  as  has  been  shown  ox-perimentally  by  Ihirt^t,  fiom 
cranial  injuries  aUo,  more  particularly  in  the  fruntai  region;  and  I  have 
seen  several  cases  of  cratiial  injuries  in  man  in  which  the  symptoms 
were  those  of  lesions  of  the  pons,  in  all  proKibility  of  a  similar  nature. 

Necrotic  softening.— The  most  common  cause  of  necrotic  softening 
of  tho  pruis  is  thrombo^iis,  due  to  alliuromatuiis  or  syphilitic  degeiicratiun 
of  the  basilar  artery  or  it«  branches.     Embolic  softening  ia  exceedingly 


1 


rare,  though  a  case  of  this  kind  has  been  reported  by  Gowors.  I^ 
Luwover,  as  Nothnagvl  jjuirits  uut,  an  eaiI>olus  slicks  hi  tbo  vertebral, 
the  lifiailar  artery  may  became  gnwlujlly  thrombosed  and  blockai. 

Tumours  itccjuionjilly  grow  in  tlio  wibsunce  of  the  pons,  bvit  more 
frequently  the  pons  i»  pressed  on  by  tumours  originating  at  the  base,  or 
situiinjd  primarily  in  the  cerebclhim.  Somciimctj  the  whole  pons  niay 
Ite  enlarged  by  glioiuatuus  infiltration,  constituting  so-called  hypertruphy 
of  thiO  pons, 

Absoess  is  rare,  but  the  pons  is  a  favourite  eeut  of  sclerotic  foci,  as  in 
multiple  sclerosis  ;  thuu^b  in  this  latter  ca^e  the  pons  id  ouly  all'cctcd  along 
with  other  encephali'i:  centres, 

Affections  of  motion. — As  a  rule  in  lesions  of  the  pons  affections 
of  motiun  prftdomin.tte  over  affeciiune  of  semwitiou.  They  luay  I* 
varioiialy  grouped,  and  at  the  outset  it  may  be  me]itioncd  that  case^  of 
lesions  of  the  ponn  have  >)ecn  recorded  in  which  no  symptoms  were 
noted  either  in  the  dtjinaiu  of  motion  or  sensation.  A  remarkable 
instance  of  thi8  kind  has  been  recorded  by  Ladame,  in  which  the 
whole  pons  appeivrs  to  have  been  transformed  into  a  new  formation 
contjiining  no  nerve  elemente,  and  covered  over  only  by  a  layor  of 
medullated  fibres  a  line  thick. 

Ti/it  \. — The  linilis  may  be  paralysed,  hut  the  cranial  nerves  and 
nuclei  e-scupe.  In  this  case  the  lesion  ii  generally  in  the  upper  jiart  of 
the  pQUH,  and  the  resulting  hemiplegia  is  iudistinguisliable  from  that  due 
to  lesion  of  the  intemal  capsule. 

Ti/pe  2. — The  cranial  nerves  or  nuclei  may  bo  affected  alono  without 
jjaralyaiB  of  the  limbs.  In  Bennett  and  fiivill's  ea-se  of  softening  in 
the  region  of  the  sixth  nucleuit  there  was  isolated  conjugate  deviation 
of  the  head  and  eyea.  In  Mierzejewskt  and  Rosenliaeh's  case  of 
glioma  there  was  right  facial  pidsy  and  conjugate  do^nation  to  the  loft. 
In  Mueli  and  Marineaco's  case  there  was  paresis  of  tho  lower  ludf 
of  the  right  Bide  of  the  face,  the  right  sixth,  and  right  portio  minor  of 
the  fifth,  ti"igether  with  afl'ertion  of  eonsfttion  on  the  left  side  of  iho 
body.  In  Klzhotz's  case  of  hi,eraorrhaj;e  there  was  complete  p-iralvsie  of 
the  right  sixth,  Kevuntli,  and  of  thi^  twelfth,  without  \xiSAy  of  the  UiuIjs,  a 
rare  condition  in  hiemorrhage. 

Ti/fxt  -i. — Them  may  be  paralysis  of  the  face  and  limbs  on  the  Bids 
opposite  the  lotion.  In  this  cuae  the  lesion  must  be  ah<:i\o  tho  decussa- 
tion of  tho  central  fticial  fibres,  whii-h  is  pruttitkily  about  the  middle  of 
the  pons  (see  caavm  by  Diller,  Mills  and  Zinncr,  Miu-kuvvski).  The  result- 
ing hemiplegia  may  be  indistinginshnblo  from  that  due  to  lesion  of  the 
internal  civpsule,  unlfisa  some  localising  symptom  be  present,  such  as 
implication  of  the  fifth  on  tho  side  of  lesion,  or  of  tho  sixth,  aa  in  Mills' 
and  Zinner's  cascr. 

In  ten  cases  which  hare  come  imder  my  observation  five  showed  this 
form  of  paralysis. 

Tupf  4. — The  most  characteristic  form  of  pamlysis  duo  to  lesion  of 
the  pons  is  p.iralysis  of  one  or  more  of  the  ci-anial  ner^'cs,  es]>ecially 


the  fifth,  sixth,  and  seventh  on  the  side  of  lesion,  and  of  the  limbs  and 
tongue  on  the  other  side.  This  is  the  type  of  tho  so-called  altynmte 
hemiplegi.i  {rinibler). 

The  most  common  \'ariety  oi  this  nltBrnate  hemiplegia  is  piralysis  of 
the  face  on  iht)  side  uf  lesion,  and  of  the  linihs  on  the  other.  The  facial 
pAmlysis  is  of  tho  peripheral  typo,  and  implicates  both  the  upiwr  and 
lovrur  facial  regions ;  the  pitnilysis  of  the  limbu  is  of  motion  alone, 
j,or  of  this  combined  with  antestheaia.  In  order  to  cause  thia  group  of 
'■Bymptoms  the  lesion  must  bo  below  thfl  decnsfiation  of  iho  facial  fitires; 
that  U,  U'low  tho  middle  of  the  pons.  This  groiipiii^j  of  symptoms  is 
pnu-'tiaiUy  puthogiiomouic  of  pons  lesiun,  especially  if  it  occur  auddeuly. 
It  may,  however,  be  simulated  by  a  basjil  tnmoui",  or  chronic  meningitis, 
compressing  the  pons  and  facial  nen-e  ;  but  in  this  case  the  onset  is 
usually  slow.  Joifroy  has  seen  similar  symptonts  produced  by  »  doublo 
cerebral  lesion. 

(it)  The  seventh  may  be  the  only  cranial  nerve  affected  on  the  side 
of  lesion,  but  more  often  other  nen-ea  suffer,  oapocially  the  sixth  and 
fifth.  Occasionally,  but  moro  rarely,  the  eighth  is  also  implicated.  If 
the  lesion  extend  into  the  medulla  oblongata,  tho  eleventh  and  twelfth 
cranial  ner\-es  nuxy  likewise  Iwconie  affected,  as  shown  by  unilateral  para- 
lysis of  the  [lalatc,  vocal  eonl,  and  tongue ;  and  in  some  cases  tho  ninth  and 
tenth  have  been  invulvcd.  Thus  ive  find  the  sevouth  and  sixth  (Porter, 
Williams) ;  the  seventh,  sixth,  fifth  (motor  and  scnsorv'X  ""d  twelfth 
(Joll}');  the  seventh,  sixth,  fifth  (motor and  sensory),  and  p;ilate  (Rristowe); 
the  seventh,  fifth,  and  eighth  (Miles);  tho  seventh,  fifth,  and  eieventh(vocal 
cord  and  ptdate)  (de  Havitland  Hall) ;  and  amortg  my  own  cases  I  have 
seen  the  seventh,  si.xth,  fifth,  eleventh  (vocal  cord  and  [wilatc),  twelfth, 
and  eighth  ;  and  also  a  case  of  *evonth,  sixth,  fifth,  and  partially  also 
the  opposite  sixth.  Oppcnhoim  records  a  case  in  w^hich  tubercle  of  the 
left  side  of  the  ixms  caused  iMiralysis  of  the  left  bide  of  the  face,  left 
siicth  and  fifth,  right  internal  rectus,  right  side  of  the  face  in  the 
lower  part,  and  tho  right  limbs.  In  cases  recorded  by  Martin  Brasch 
and  Mills  and  Zinner  tho  upper  part  of  tho  face  oidy  was  jiffected, 
on  tho  i?ide  of  Icsiun.  This  is  rare  Though  in  both  cases  the  focua 
seems  to  have  affected  the  issuing  aovonth,  as  thero  w;i8  also  eotijngale 

ilysia  the  le**ion  may  have  implicated  the  posterior  longitndinal 
indle,  in  which  it  is  prolwhlo  that  the  upper  facial  fibres  from  tho 
third  nucleus  descend  to  the  genu  of  the  facial  nerve.  One  sido  of  the 
face  may  be  paralyacl  and  tho  other  in  a  state  of  spasm. 

(h)  Next  in  frequency  to  affections  of  the  seventh  cranial  nerve  and 
limbs  is  paralysis  of  tho  sixth.  It  is  often,  as  wo  have  seen,  affected  along 
with  the  seventh  ;  hut  the  seventh  may  escape,  as  for  example  in  the  case 
of  RIocq  and  flninon.  Usually  tho  hemiplegia,  a»sociatc<l  with  affection 
of  the  sixth  norve,  doea  not  involve  the  face ;  but  Raymond  records  a 
lease  of  supposed  pons  lesioji  in  which  there  was  affection  of  the  sixth  on 

aide,  and  the  face  and  limbs  on  the  other ;  and  a  simitar  ojvse  has 
an  reported  by  Mills  and  Zioner.     This  is  a  rare  form  of  altetiiate 
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hemiplej^io.  There  are  alao  cases  of  psimlysis  of  the  faco,  sixth  nen-e, 
and  limbs  on  tho  sJdo  of  lesion.  \Vhen  the  root  of  tho  sixth  nen'e 
is  im])liejUc"l  ihoro  is  paralysis  of  tho  ahducens  on  that  8idi.%  with 
inlemal  stnibismus ;  but  if  the  nucleus  of  the  sixth  is  nfl'ectcd,  there  is 
loss  of  coiijugato  inovemetita  of  th«  pycn  towarila  tho  siiJft  nf  Iwion,  if  it 
i»  (lestructive ;  ami  conjugate  spasm  to  the  side  of  lesion  if  it  is  of  an 
irritative  chiimctor.  In  all  the  cases  that  bavo  been  I'cpnrt-cd  of  this 
affection,  the  lesiuii  \iiis  been  in  the  sixth  nucleus,  or  inimodiatolj'  above 
it,  except  in  one  caao  reported  by  Senator,  in  which  tho  lesion  wu 
jufit  bolow  tho  lower  orid  of  the  sixth  nucleus.  The  most  probable 
explanation  of  this  conjug:U<  dcviiition  from  unilateral  le&ion  of  the 
sixth  nucleus  is  th;vt  the  cortical  fibres  for  tho  oppotiitc  external  rectus, 
and  fur  the  internal  rectus  of  the  same  side,  run  down  together  into  the 
region  of  the  sixth  nucleus  of  the  opposite  side,  having  decussated  higher 
up,  perhaps  in  the  region  of  tho  corjjora  quadrigemina.  Of  these  fibres 
some  enter  the  sixth  nucleus,  and  others  ascend  by  the  jjosterior  longi- 
tudijial  bundle  into  the  tliird  nucleus  of  the  siiiuc  or  the  ojujowto  side. 
It  ra  usually  assumed  that  the  fibres  which  ascend  in  the  posterior  longi- 
tutUnal  bundle  cross  over  to  the  opposite  third  nucleus  ;  but  it  is  un- 
necessary to  assume  this  decussation  if,  as  Kolliker  and  Perlia  hold, 
there  is  a  pirtial  decussation  of  the  fibres  of  origin  of  the  third  nerve  in 
the  middle  line.  That  the  posterior  longitudinal  bundle  contains  fibres, 
intenuption  of  which  causes  paralysis  of  the  opposite  internal  rcct-ue, 
may  be  regarded  as  well  establishiMl,  bpth  by  the  results  uf  experiment 
and  also  from  clinicjd  cawis.  Thus  Grubler  records  a  CAse  of  tubercle 
on  the  left  side,  immediately  under  the  anterior  segment  of  the  floor 
of  the  fourth  ventricle,  which  caused  paralysis  of  the  right  internal 
rectus  without  implication  of  the  left  abduccns.  As  a  rule,  in  these 
cases  of  conjugate  deviation  of  the  eyes  from  lesion  of  the  sixth  nucleus, 
the  power  of  convergence  is  retained. 

(c)  Affections  of  the  fifth  nerve  are,  as  we  liave  seen,  very  common 
on  the  aide  of  lesion.  The  sensory  division  seems  to  sutler  more  than 
the  motor,  but  not  infrequently  the  two  ace  aJTeetcd  together.  The 
sensory  and  motor  divisions  were  both  aflTccted  in  the  cases  reported  by 
Jolly,  Brirftowe,  de  Ilavilland  Hall,  and  in  a  axsa  of  my  own  ;  the  sensory 
alone  in  cases  reported  by  Kolisch,  Biasch,  Starr,  Hr>lmlK;rg,  MUea ; 
and  the  motor  alune  in  the  case  reported  by  Moeli  and  ^^arinesco,  and 
in  another  case  under  my  own  care.  The  region  of  the  skin  supplied  by 
the  fifth  usually  escapes  on  the  side  of  the  hemiplegia,  but  it  was  affected 
in  Bristowo's  case,  in  which  there  u-as  complete  hcmiantcsthesia,  including 
the  face. 

Tactile  scnsihility  may  bo  impaired  in  the  region  of  the  trigeminus 
on  the  side  of  lesion,  and  on  tho  Hmbs  of  the  opposite  side  ;  and  thus 
we  get  crossed  hemianesthesia,  as  in  the  cases  reported  by  Jolly  and 
MUes.  Tlie  trigeminal  anaesthesia  affects  either  the  whole  of  the  region 
innervated  by  the  fifth,  or  only  that  supplied  by  special  divisions. 
Thus  in  the  cases  reported   by  Eriatowe,    Holmberg,  and   Brasch,  the 
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affertton  of  the  fiftli  was  limited  to  the  upper  area  of  rlistrihution. 
Along  tt-ith  the  face,  tho  conjunctiva,  nnstril,  itnd  tongue  arc  often 
ftniestbctic.  Ciiecs  have  been  rcpurtcd  uf  pans  lesion  in  which  tactile 
sensibility  in  the  region  of  the  fifth  was  normal,  but  in  which  there  have 
been  complete  analgetiia  and  themian^eathesia  (StArr,  Holnibor^). 

In  eome  cases  not  only  is  the  eye  on  the  side  of  lesion  an.'vsthetio,  h^it 
it  may  become  the  scat  of  iicuro-iwralytic  ophthalmia,  as  in  the  c.tM-s 
reported  ly  Bristowe.  d«  Havilland  Hull,  Miles,  and  Starr.  It  ia,  huwever, 
a  ijneation  whether  the  tnink  of  tho  fifth  was  not  affccte<l  in  theao  cases, 
as  tho  nouro-paralytic  ophthalmia  ia  more  common  in  peripheral  nen'e 
leeions.  When  it  does  occur  wo  mny,  occordinp  to  my  own  and  Tumor's 
experiments  (13),  assume  tho  existence  of  an  itritative  lesion,  and  not 
the  cessiition  of  a  trophic  influence. 

Taste  may  be  impaired  on  the  sido  of  tho  trigeminal  .iTimsthesia, 
as  in  the  cases  reported  by  Koliflch  and  Bristowe.  lint  in  de 
Jlavillund  Hall's  case,  though  there  ^vus  complete  paralysis  of  the 
fifth,  both  motor  and  8cn.<ory,  taste  was  normal.  Instejul  of  amestheiia 
of  the  fifth  there  may  he  hypcricsthesia  or  nciiralpc  pains.  Thus  in 
de  Uavillaiid  Hall's  case  the  earliest  symptom  w.'is  pain  referred  to  the 
mahu*  branch  of  the  fifth,  and  the  eye  became  so  painful  and  inflamed  as 
to  require  enucleation. 

Affection  of  the  motor  division  of  the  fifth  is  shown  by  paralysis  and 
wasting  of  the  muscles  of  mastication.  In  sonic  cases,  however,  there 
may  Iw  iiTitative  s^Tnptoms  in  the  form  of  trismus. 

AMion  the  tongue  is  affecte^l  it  is  usually  on  the  side  of  hemiplegia. 
though  it  frequently  escapes.  If  the  lesion  extend  dnwn  to  the 
medulla,  so  as  to  implicate  the  roota  or  nucleus  of  tho  twelfth,  the 
tongue  is  affected  on  the  aide  of  lesion.  Jladitme  Goukovski  records 
a.  case  of  paralysis  of  the  limbs  and  tongue  on  the  opposite  sides, 
due  to  softening  in  tho  left  olivo  and  pyramid,  which  also  aflected  the 
roots  of  the  twelfth  nerve ;  a  condition  of  things  readily  understood 
from  the  Hnatomie:d  relations  of  these  structures. 

Bilateral  symptoms  occur  frequently  in  lesions  of  the  poiiR,  either 
acute  or  chronic.  Bilateral  paralysis  is  especially  common  iti  ha^mor 
rhage,  and  it  may  afl^ect  either  the  arms  or  legs  or  both ;  thoiigh  bilateral 
paralysis  of  the  legs  is  very  rare.  Biliitend  pai-alysis  ia  also  common  iu 
cases  of  throrabotix:  occlusiun  of  the  liasilar  artcr)'.  In  a  case  reported 
by  IIoppo  there  was,  at  first,  left  hemiploj^na,  with  double  paralysis 
of  the  sixth  ami  seventh  cranial  nerves,  and  twenty-four  hours  latei-  also 
right  hemiplegia.  When  the  occlusion  is  confined  to  the  branches  of 
the  Imsilar  artery  we  may,  as  Gowcrs  hjw  pointed  out,  get  suwessiro 
and  irregidar  paralysis  of  the  limbs  and  cranial  nerves  in  almost  every 
variety  of  distribution.  In  cases  of  tumour  giuwing  to  any  size  In  the 
middle  of  the  pons  we  may  have  paralysis  of  all  four  limbs  and  of  the 
tongue,  with  difficulty  of  articulation  and  deglutition,  as  well  an  double 

e)f  the  fifth,  sixth,  and  seventh  cranial  nerves.     At  other  times 
^orns  are  quito  unsyiu metrical.     Thus  the  faco  nmy  be  para- 
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lysetl  on  one  side,  together  with  nil  four  limbs,  the  affection  being 
givaler  on  nne  siile  than  tho  other ;  or  tbe  limiis  may  be  affected  on  one 
Bide  and  the  face  on  Vioth.  In  the  case  of  a  tumour  originating  on 
the  one  side  the  ejiiiptoma  may  at  first  be  unilnteml,  but  ultimately 
become  bilaterid  with  the  extension  of  the  disease  to  tho  otbor  eJdo. 
Thus  in  the  case  rejwrted  by  UIoc(j  and  Guinon  there  was  at  first 
conjugate  paralysis  to  the  right,  followed  at  a  later  date  by  bilateral 
conjuj^ate  pandysia.  The  tumour  involved  the  right  sixth  nucleus  and 
pressed  on  the  k-ft,  and  other  similar  caaes  have  been  reported. 

Affections  of  hearlngr. — AfTcctions  of  heamg  are  nut  regarded  ai 
common  in  caaee  of  leBiona  of  tho  pons.  Nothnagol  refers  to  cases 
reported  by  Honlbe^g^  Itosonthal,  and  Hugiienin,  in  all  of  which  hearing 
Wii»  afiected  on  tho  &ido  of  lesion.  Of  twelve  cases  of  tumour  and  five 
of  Hufleiiing  of  the  pons,  together  with  ten  others  which  have  come  under 
my  own  observation,  I  finil  that  hearing  was  affected  on  one  or  l)oth  sides 
in  five.  In  Kolisch's  case  (tumour  of  the  right  tegmentum)  hearing 
was  affected  chiefly  on  the  side  of  lesion.  In  Briatowe's  case  (tuber- 
culous m.'ws  chiefly  in  the  left  side  of  {Kms)  hearing  wa/>  affected  especially 
in  the  right  ear.  In  this  case  there  was  left  hemiplegia.  In  Wller's 
case,  ill  which  there  w.-ia  left  hcmipaiTtiis,  hearing  was  defective  on  tho 
left  aide.  In  Miles'  case  (tumour  in  the  left  half  of  the  |K)ns)  bearing 
was  defective  on  the  side  of  lesion  ;  and  in  a  case  under  my  own  care,  in 
■flrhich  there  was  hemiplegia  and  paralysis  of  several  of  the  cmriial  nerves 
on  the  right  side,  hearing  was  dcfcctivo  in  both  CArs,  beginning  on  the 
right  side  ;  that  i^  three  times  exclusively,  or  mostly,  on  tho  aide  of  lesion, 
and  twice  on  the  oppoaito  side. 

In  Jolly's  KLse  (tumour  on  the  left  side  of  the  pons,  just  under- 
neath tho  floor  of  tho  fourth  ventricle)  degeneration  was  found  in  the 
tracts  now  usually  regarded  as  the  central  paths  of  the  cochlear  neire ; 
namely,  tho  corpus  trapczoidos,  striae  ncusticff,  and  crossed  lateral  fillet 
This,  according  to  theory,  ought  to  have  been  associated  M-ith  bilateral 
affection  uf  hearing,  which,  however,  does  not  appear  to  have  been  the 
case, — Hk  fact  difficult  to  explain,  unless  wo  assume  that  the  tumour  did 
not  actually  destroy  the  continuity  of  these  tracts. 

Besides  the  actual  impairment  of  hearing,  such  as  occurred  in  the 
above- mentioned  cases,  subjective  sensations  of  sound  have  also  been 
observed  in  scvcml  iiist;tncea. 

AITectlons  of  cutaneous  sensation. — Affections  of  sensation  are  ol 
frequent  occurreuco  in  connection  with  lesions  of  the  pons.  Ijidome 
found  hcmiiuuesthesia  along  with  hemiplegia  in  about  one-third  of  the 
case8.  Tlie  hemtanwsthoaia  may  include  the  face  and  linilw  on  the 
8ame  side,  which  is  rare  (Kolisch);  or  the  face  may  be  affected  on  the 
side  of  lesion,  and  the  limbs  on  the  other  side,  which  is  tho  common 
form,  according  us  the  leeion  is  above  or  below  the  point  of  junction  of 
the  ascending  and  descending  roots  of  the  fifth  nerve  (Starr,  44).  Or 
we  may  get  the  fifth  affected  on  both  sides,  and  the  liml)s  only  on  one 
aide,  OS  iu  Bristowo's  case,  iu  which  there  was  ancesthesia  of  tho  face 
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on  tbo  side  of  iL-sion,  niid  heminnif&thcsiu  of  tlio  oppusitu  «ide,  including 
Ihe  fact.  The  dt'grcc*  of  disliirUtncc  of  sensjitiaa  varii;.*  ft-om  sHglit 
tliminution  up  to  complete  Abolkian,  a.inl  all  fonns  of  sensibility  appear  to 
!«  almut  equally  affected. 

The  position  nf  the  sensory  tracts  in  the  pons  is  a  sul'ject  which 
cannot  bo  said  as  yet  to  Imve  been  definitely  det*:rmined.  So  few  cases 
of  limited  lesions,  accumtely  investigattn),  havo  been  re|Jt.>ried,  tliAt  it  is 
difficult  to  speiik  with  any  certfiinty  on  the  point 

The  lesions  producing  ana-athcsia  are,  according  to  Kothnagel^  usually 
situated  liitcmlly  and  near  thv  flour  of  the  fourth  venti-icle.  In  ii  later 
analysis  of  the  reconied  cases,  Huirr  (44)  by  a  process  of  exclusion  arrived 
at  the  opinion  that  tho  sensory  tracts  in  the  pons  iiiusi  lits  bchvo^^n  the 
deop  tnuisvers*  fibres  and  the  ^niy  nmttcr  of  the  fourth  ventricle  ;  that 
is,  in  the  lemniscus  or  formatio  reticuUria. 

Mocli  and  Manncsco,  in  an  exhaustive  pa|)or  (32),  in  which  ihcy 
describe  one  new  case  and  examine  all  those  previously  recordetl,  conclude 
tliat  in  all  cases  in  which  the  fillet  and  the  ventral  jwirt  of  the  forniario 
reticularis  wei-e  affected  there  were  disturbances  of  cutaneous  sensibility  ; 
and  that  M-hen  these  jiarts  were  not  affectwl  cutaneoiw  Bensibility  was 
intJict.  Whence  they  arj^ne :  "Wo  can  localise  the  paths  of  cutaneous 
sensibility  cither  in  the  mesial  fillet  alone,  or  in  It  together  with  the 
iieighboui-iug  part  of  the  formatio  reticularis."  Buss,  however,  records 
a  case  of  softening  of  the  fonnntio  reticularis  reaching  quite  up  to  the 
fillet,  in  which  tactile  st«nfiihllity  was  unimpaired.  This  case  would  seem 
to  exclude  the  furaiatiu  reticidaris  from  any  share  in  the  conveyance  of 
seusory  impressions.  And  Blocq  and  Ouinon  record  a  ciiac  of  tumour 
implicating  the  fillet  in  which  there  w;ut  no  affection  of  scnwition.  Turner 
and  1(13)  have  found  that  after  destruction  of  the  clavate  find  cuneate 
nuclei  in  monkeys,  complete  dcgeiiomtion  takes  plncc  in  the  mesial  fillet 
without  any  affection  of  cutaneous  sensibility,  and,  indeed,  without  any 
notable  sjinptoms  except  a  transient  unsteadiness  of  gait.  It  is  obvious, 
therefore,  from  facts  like  these,  that  there  are  serious  objections  ro  the 
view  that  the  mesial  fillet  is  the  path  of  tiwrtilc,  or,  indeed,  of  any  of  ihe, 
fornu  of  conscious  sensibility.  Our  ex|K;riinent.s  point  to  the  mlua-t  fibre- 
systems  of  the  tegmentum,  or  the  formatio  reticularis,  as  being  the  p;ith  of 
tranRraission  of  cutaneous  sensation  proper.  Starr  and  others  have 
attenipto<l  to  trace  the  differentiation  uf  the  p^iths  of  the  different  forms 
of  sensation,  but  for  the  present  we  cauaot  regard  this  as  having  been  at 
all  satisfactorily  made  out. 

Ataxic  disorders. — Ataxic  disorders  have  been  frequently  observed  in 
CDiineciion  wiih  lesion.'^  of  tho  pons,  and  Nothnagcl  is  of  opinion  that 
these  may  ha  attributed  to  [Kintine  lesions  as  such,  a{>art  from  implication 
of  the  cerebellum  or  itt  pednncks. 

Moeli  and  Marinesco  state  that  in  all  coses  in  which  ataxy  has 
been  a  noteworthy  symptom,  the  middle  and  vcntrjd  jhu-is  of  the 
legmentum  have  been  ufl'ccted.  In  almost  all  these  cases  there  wt?re 
disturbances  of  cutaneous  sensibility;  but  Buss  and  Leyden  have  each 


reconlwl  a  owe  iti  u'tiich  aUxy  was  vol!  marked,  but  tactile  KeiiRibility 
apparently  unimpaircl.  Goldscheider  insists  on  the  relation  of  ataxy 
to  dlsturbaiK'C  of  the  inusciilnr  sense,  and  ri'cords  a  cose  of  aljucy  with 
loss  cf  so-called,  luusictjiir  sensibility  duu  to  lesion  of  ihe  iiiterolivary 
tracts  between  the  roots  of  the  twelfth  nene  and  the  raphifi.  Heinbold 
has  also  reconled  a  case  of  focjil  lenion  in  t\w  right  side  of  the 
medulla  associated  with  ataxy  of  the  ri^ht  arm,  which  he  attributes  to 
iniplieutiuti  of  the  fibres  of  the  fillet  arising  from  thu  right  pjst-colnmnar 
nuclei.  Jolly,  however,  has  recorded  a  case  of  lesion  of  these  very  p;irt« 
in  which  there  was  no  ataxy, 

It  is  obvious  from  the  above  facts  that  the  pathology  of  the  ataxic 
disorders  oocasiouailly  met  with  iu  connoction  with  lesioiis  of  the  pons  is 
in  need  of  further  investigation. 

The  gait  has  been  frequently  described  as  of  an  uncertain  or 
j-eeling  ohanuitor,  similar  to  that  which  is  seen  in  connection  with  cere- 
bellar disease.  Many  cases  of  this  kind  might  be  referred  to.  In 
Penioldl's  case  there  was,  besides  the  reeling  gait,  a  tendency  to 
retropidsiun ;  and  in  Ewald's  case  there  were  also  pendiduin  -  like 
oscillations  of  the  limbs.  In  a  case  reported  by  Williams  (gliomatoiis 
affection  of  the  whole  ]>on5)  the  patient  would  tumble  aliout,  fall  forwards, 
or  spin  round  like  a  top.  These  disturlwincoa  of  station  and  locomotion 
may  be  |Kirtly  due  to  vertigo,  with  which  they  are  often  associated  ;  or 
both  symptoms  may  bo  due  to  the  same  cause,  namely,  implication  of 
the  cerebellum  or  its  peduncles.  As  nearly  all  the  well-marked  cases  of 
this  affection  have  been  of  the  nature  nf  tumour,  an  indirect  inHncnce  on 
the  cerebellum  must  always  be  assumed  as  probable.  Obnreic  movements, 
or  jerky  tremora  similar  to  those  seen  in  disseminated  sclerosis,  have  also 
beeti  noted  in  couucutiou  with  lesions  of  the  pons,  and  are  probably  also 
indirect  elToets,  not  characteristic  of  pontine  lesions  as  such. 

AfTactlons  of  articulation  and  deglutition. — Affections  of  articulation 
and  deglutiliou,  [mrticularly  the  former,  are  common  in  connection  with 
lesions  u£  the  ])ons ;  they  are  usually  very  pronouuei-d  in  occlusion  of  the 
whole  basilar  artery,  as  in  a  case  reported  by  Hoppe. 

Impairment  of  articidation  in  pons  toj^ion  is,  without  doubt,  due  to 
affection  of  the  central  fibres  of  the  hypoglossal ;  but  dysphagia,  when  ic 
oocui's,  is  probably  due  t^  indii-ect  implication  of  the  medulla  oblongata  ; 
or  is  a  secoEidary  result  of  the  impairment  of  the  movements  of  arttetdatioii 
which  form  the  first  part  of  the  act  of  deglutition. 

Anartbria  occur*  more  particularly  when  the  pontine  le«ion  is  bilateral. 
Unilateral  lesions  of  the  |H>ti3  may  exist  vnihuut  any  impairment  of 
arliculatiuu.  From  an  analysis  of  27  recorded  cases  Markowski  finds 
that  of  18  of  unilateral  lesion  there  were  10  in  which  there  was  no 
dysarthria ;  of  these,  7  were  lesion  of  the  right  half  of  the  pons,  and  3  of 
the  left.  In  the  remaining  8 — or,  on  niorecritica!  amdysis,  6 — impairment 
of  articulation  was  olwcrvcd.  In  9  cases  of  bilat«nd  lesion  there  -was 
only  1  in  which  anarthria  ilid  not  occur.  The  conclusion,  therefore,  from 
these   facta  is   that  bilateral   lesion   of  the  pons  almost  always,  and 


iinibter.ll  in  less  tlian  one-luilf  of  (he  cases,  cause  impairment  nf  articula- 
tion. The  resiilw  are  the  same  whether  the  lesion  is  in  the  right  or  in 
the  left  eide  ;  bo  that  the  \-icw  uf  Wernicke,  that  the  articiilalory 
tracts  nin  specially  in  the  left  half  of  the  pons,  is  not  substarUiated.  The 
paths  of  articulation  appear,  from  Markovski's  observ  it  Lions,  to  iiin 
specially  in  the  medio  dorsal  portion  of  the  pyramid.  In  his  own  cise, 
in  which  there  was  well-marked  dysarthria  ojid  dysphagia,  there  was 
total  destruction  of  the  left  pynimid,  ami  only  a  small  focus  in  the  nie<lio- 
dorsal  part  of  tho  right  pyramid.  He  quotes  a  similar  caae,  reported  by 
Kaymotid,  in  which  there  were  two  fimiUl  foci  in  the  middle  line  of 
the  pons  which  could  only  have  injured  the  mcdio^doraal  part  of  the 
pyniiui'lil  ti-.ict.^. 

Hyperpyrexia. —  Many  other  symptoms  occur  in  connection  with 
pontine  leaions,  but  are  not  poculhir  to  them.  There  is  one,  hoM-ever, 
which  deserves  special  mention,  namely,  hyperpyrexia.  This  occm-s  more 
particularly  in  connection  with  sudden  lesions,  such  as  ha>murrhago.  The 
temperatnru  not  infn;i|Uuntly  riseJi  alxjve  the  normal  within  an  hour  of  the 

^onset  of  hiemorrhage,  and  speedily  rises  to  104"  or  lOii',  or  even  higher, 
before  dcalh.  In  a  case  reported  by  Burr  the  temperature  rose  to  lOS"". 
A  similar  rise  may  occur  in  sudden  obstruction  of  the  huailar  artery,  pro- 
led  by  an  initial  fall,  such  as  not  infrequently  occurs  at  the  onset  of 
cerebral  hremorrhago.  Bastian  reports  a  case  of  this  kind  in  which 
there  was  an  initial  fall  to  95"  V.  in  the  rectum.  In  chruiiic  lesions  of 
the  pons,  such  as  tumours,  softening,  etc.,  there  may  be  no  material 
alteration  of  the  tenipenture.      In  some  ci^es  it  is  actually  euhnormal. 

The  puplls.^The  state  of  the  pupils  has  been  already  specially 
referred  to  in  connection  with  the  syiciplonts  cjf  hiemon-hage  into  the 
pons.    In  pontine  hremorrhagc  the  pupils  arc  usually  minutely  coiuratrted, 

tas  in  opium  {Kiisoniiig.     This,  however,   is  not  universid,  aixl  the  state 

ay  vary  acconling  to  the  period  at  which  they  are  obser\'erl.     Thus  iu 

case  ivjwrted    by  Kdridge  (Jrccn    the    pupils  were  at   first  minutely 

intracted,    but    they    became    dilated    ))efore    death ;    and    they    were 

[normal  in  a  case  recorded  by  Korio.  Glycosuria  and  albuminuria  have 
Bometimes  been  absen'ed  in  connection  with  lesions  of  the  pons,  more  fre- 
quently, perhaps,  in  cases  of  hremoiThage.  It  is  doubtful  whether  any  causal 
relationship  has  been  satisfactorily  established  between  these  symptoms 
and  lesions  of  the  pons  as  such.  Lesions  of  the  pons  frequently  nccur  in 
connection  with  chronic  renal  disease  and  arterial  sclerosis ;  so  that  the 
albuminuria,  in  some  instances  at  least,  has  been  pre  -  existent ;  and 
glycosuria  may  sometimes  be  found  in  other  lesions  of  the  nerve  eentres. 
SumtiMrtf.  —  Lesions  of  tho  pons  Varolii  are  very  varied  in  their 
BymptOTiiaU>log\'.  The  most  characteristic  indications  are  a  combiuatiou 
of  paralysis  of  some  of  the  cranial  nerves,  especially  the  fifth,  sixth,  and 
seventh,  on  the  side  vf  lesion,  and  uf  the  limbs  on  the  other. 
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Lksions  of  thk  CKRKBELLrM. — Tlio  ccrcbcllum  is  liable  to  the  same 
diaea&L'3  as  iiffet-t  tLo  otbcr  encephalic  centres. 

Hxmorrhage. — Haemorrhage  occnre  rmicb  lesw  often  in  the  cerebellum 
than  HI  tlm  eercbnim,  a  fact  which  is  iu  itccordiince  with  the  iflaiively 
grciittr  freciuency  of  miliary  aneurysms  in  the  ctTelinim.  In  100  cases 
of  coi'chcUur  (Hsciise  qnotcil  hy  Kraii.'W  tlieni  was  only  one  of  haemor- 
rhage, hi  many  cases  the  extmvaaation  is  largo  and  occupies  the 
greater  portion  of  one  hcmisphorp,  as  well  as  part  of  the  middle  lobe. 

According  to  Diirt%  the  great  cO'usions  come  from  the  chief  stem  of 
the  bninch  of  the  superior  cerebfllar  Hrt-ery  to  the  dciitato  tiuclctis. 
Small  circ'uuiscribud  foci  of  ba-inorrhjige  are  coTii|Ki.nitiveIy  mi*e.  They 
are  for  the  moat  part  central,  and  usually  iniplicaie  the  nucleus  dentatus. 
Ilremorrhagcj!  restricted  to  the  vormis  appear  lo  be  exceptional  (Noth- 
nagel).  lliemorrhago  into  the  iuner  and  hinder  portion  of  the  hcrai- 
Bphere  may  occur  from  rupture  of  a  branch  of  the  post-erior  cei-ebraJ 
artery  (Gowers).  Htemorrhagic  extravasation  may  burst  into  the 
fourth  ventricle  and  it^ay  fill  all  thu  ventricles,  as  in  a  case  reported  by 
Barling.  The  BupuriDr  and  inferior  ccreUellar  peduncles  are  raitly 
the  scat  of  hainmrrhage;  but  e.vtnvasiitinn  may  cKTiir  in  the  middle 
peduncle,  generally  from  a  bteniarrhage  primarily  originating  in  the  side 
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conversely  a  n.tinorriK^e  inU)  tlio  cyrcWIlum  may 
extern]  into  tho  side  of  the  [Kms.  In  10  caues  of  ccrol}c1Ii<.r  hiumorrbuge, 
to  which  I  have  l>e«n  Jihle  to  refer,  5  were  in  nne  heminphrre,  3  were  in 
iho  middle  lobo,  and  also  in  one  or  both  hemispheres.  In  Wills'  case 
the  cerebellum,  pous,  niid  uritru  wL-tx-  qiiito  ploughed  up  ;  ucid  in  OtDipltellV 
(23)  caso  3  there  waa  j)erivascuKir  bitmoiThago  in  butli  torpura  detjtata 
Aiid  in  the  udjoining  white  mAtter.  In  three  cases  extinviisatioii  had 
occurred  into  the  fourth  ventricle. 

Symplvtns  (^  cerebellar  hwtimriuvje. — There  may  be  ptcmoiiitory 
Bvmptoms,  such  as  lieailache  and  giddiness,  for  two  days  liefi;re  the 
onset,  as  in  Mills'  case;  and  KatcHffo  has  note<l.  as  of  prol>ably  some 
significJiHC*,  ftti  involuntary  movement  of  the  hoad  to  one  side.  When 
the  ha'morrhufie  occius  there  13  usually  coma,  us  in  intracriuiiul  eifusions 
generally.  Often  it  l»  sudden  ;  thi:^  is  wj  in  half  the  rvpurtcd  on^c^,  hut 
the  coma  may  bo  delayed,  or,  according  to  the  observiitions  of  Katclilfe, 
may  cease  and  reappear  several  times.  Pain  iix  the  head,  especially 
occipital,  is  not  infrequently  a  marked  and  early  symptom.  Vomiting 
is  frequent  and  often  very  persistent ;  the  symptom  is  so  marked,  that. 
acconlin^  to  Nothnagel,  cerebellar  hremon'hage  may  be  expected  if  at 
the  beginurng  there  is  repeated  vomiting  without  any  obvious  motor 
paralysis.  But  haimorrhnges  of  considerable  extent  have  taken  place 
ivithout  any  symptoms  during  life  (Oliver).  Hemiplegia  may  or  may 
not  occur.  Its  absence  is  generally  reganled  as  more  typicd  than  its 
presence.  In  the  ten  eases  to  which  1  have  referred  there  was  no 
paralysis  in  three;  crossed  hcmipliL't:i[i  in  one  (Farijuhai'son) ;  direct 
hemiplegia  in  Thaeker's  case ;  weakness  of  the  arm  on  the  aide  of 
lesion,  and  ]wre-8i3  of  the  face  on  the  opposite  in  Frie<leljerg's  case ; 
and  left  hemiplegia  in  Mills'  case,  in  which  the  cti-ebeilum,  pons,  and 
crura  were  all  torn  up  and  disorganisoil.  The  state  of  the  pupils  is 
somewhat  varialile.  (lencrally  they  are  contracteil  and  fixed,  and  in 
Barling's  case  they  were  ctinlmcted  at  first,  but  became  dilated  Iveforo 
death.  Not  infrequently,  in  connection  with  ha^morrliage  into  the  middle 
lobe,  priapism  has  bucn  (^bscrvcd,  due  without  dt^ul^t,  as  Sejisiliui  has 
pointed  out^  to  irritation  of  the  subjiicent  puns  medulla,  and  not  to  any 
direct  connection  }jetween  the  middle  lobe  and  the  generative  organs,  as 
supposed  by  Serres. 

Ha:morrhage  iiito  the  cerebellum  is  often  very  rapidly  fata],  with 
severe  respinitory  symptoms ;  especially  if  etl'n.'*i(m  trike  jdace  into  tho 
fourth  ventricle.  If  recovery  ensues  the  pressure  symptoms  pass  away, 
and  there  remain  only,  wiih  greaiwr  or  less  persistence,  the  symptoms 
specially  characteristic  of  cerebellar  lesion. 

Softening'.  — Necrotic  softening  of  the  cerebellum  from  ^-asculsr 
ocL-lusiun,  embolic  or  thrombotic,  is  rare.  Kven  if  a  cerebellar  vessel 
does  become  uccludcd  the  suftoning  is  comparatively  limited,  owing  to 
the  rich  anastomosis  between  the  cerebellar  vessels.  Softening  is  moat 
common  in  the  regions  supplied  by  the  posterior  cerobidlar  artery,  often 
«ocondary  to  occlusion  of  the  vertebral,  but  Fiometimes  originating  in  the 


posterior  cerebellar,  juid  extending  doivnwardB  into  the  vertebral  arfcery^ 
as  in  a  case  reported  by  Menzies. 

Abscess. — Absaoss  frequently  occurs  in  tho  cerebellum,  nnd,  for  the 
most  pari,  ill  cuniiL-ctioii  with  Jistaise  of  tho  middle  ear.  Winter  and 
Deanasly  collected  23  caaea  of  ccrcl>ellar  abscess,  and  found  purulent 
otitis  media  in  all.  In  19,  which  I  have  myself  analysed,  there  Mras 
middle  car  di3ense  in  IG.  In  all  these  the  abscess  was  situated  in  the 
hemispheres.  Iji  Winter  and  DL-aiiualy's  cullecllcit  tho  abscess  whs 
situated  in  the  ant«rior  part  of  the  lateral  Hobe  in  21  ;  in  the  inferior 
surface  of  the  middle  lobe  in  1  ;  and  in  the  flocculus  in  1.  In  a  case 
reported  by  Friedeberg  there  was  an  abscess  in  each  hemisphere. 

Tho  time  that  elapses  betwuen  the  oaact.  of  the  otitis  media  and  the 
development  of  cerelwllar  abscess  is  very  variable — between  three  weelia 
and  several  years.  Cerebellar  abscess  may  also  result  from  traumatic 
lesion  and  septic  infection,  as  in  a  oiso  rejiorted  by  Kiaitss. 

Tumours.  — -  Tumour  occurs  very  frequently  in  tho  corebcllum. 
Ladamc  in  1865  had  coUccl^d  77  cases;  Bernhardt  between  lUGb 
and  1 88 1  h-'id  collected  DO  cases ;  and  Wetzel  between  1 88 1  and 
1889  collected  59  cu.scs.  I  have  collected,  mostly  since  1890,  records 
of  53  cases,  uf  which  8  are  original  and  unpublished.  Besides  the 
53  cases  of  tumour  projier,  1 1  cases  of  cyst  might  be  included.  Simple 
cyst*  are  not  common.  Most  of  tho  so-called  cerebellar  cysls  are  merely 
cystic  degeneration  of  tumours ;  and  Williamson  rightly  points  out 
that  a  cerubelkr  cyst  can  only  be  classed  as  simple  or  serous  when 
minute  examination  shows  no  trace  of  hydatid  disca.^e,  cysticercus, 
hremoiThage,  or  tumour.  Ho  bus  himself  recorded  two  cases  of  appar- 
ently simple  serous  cyst ;  but  histological  uxaininntion  showed  gliomatous 
or  glio-sjircomatous  tissue  in  the  walls  of  both,  so  that  they  were  mei'ely 
tunKinm,  the  projKT  tissue  of  which  liad  almost  completely  disappeared. 

Atrophy. — Atrojjhy  of  the  cerebellum  is  not  uncommon,  and  varies 
grcaitly  in  decree.  The  whole  organ  may  be  entirely  atrophied,  as  in  tho 
much-<iuoted  ca.'ie  of  Alexandrine  Labrosse,  and  a  similar  wise,  under  tho 
care  of  Dr,  .Shuttloworth,  described  by  myself  (36) ;  or  only  one,  or  both 
hemispheres  may  be  affected,  the  middle  lobe  being  normal  or  relatively 
so.  Atrophy  of  one  hemisphere  is  usually  con.^ccntive  to  long-standing 
disease  oi  the  opjwsitu  cerebral  heuiisphere.  Atrophy  of  the  ecrelwllum 
may  lie  due  to  arrest  of  development  in  intra-uterine  life,  of  which  the 
cause  is  unknown  ;  or  it  may  bo  sHcnndary  to  cerebral  inflammation, 
generally  meningitic  (liammarberg),  in  which  case,  in  addition  to 
atrophy,  there  is  also  sclerosis  of  a  much  more  pronounced  character  than 
is  seen  in  jinmary  atrophy.  Hypertrophy  of  tho  cerebellum  has  been 
described  occiu-ring  generally  in  cases  of  imbecility.  Doursott  has 
recorded  eight  such  cases,  in  which  tho  weight  of  the  corcboUum  and 
pons  varied  from  200  to  256  gi-anmies. 

SfifiiptvnuiU'Uiijij  t>j  (tMifUar  ilis^itsr. — Diseases  of  the  cerebtOhtm  vary 
in  their  symptomatology  with  the  time  at  which  they  are  observed, 
the  rate  of  their  development,  tlio  position  in  which  they  are  situated. 
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mul  at-cordinK  as  tbcy  affect  the  cerebellum  alono  or  implicate  directly  or 
indirectly  neighbouring  centres,  tracts,  or  nerves. 

The  most  chjiracteriatic  symptoras  are  an  instability  of  station  and 
locomotion,  similar  to  that  of  alcoholiu  iutoxication  in  (litTcrciit  do^rcc. 

Tbcso  symptoms  aru  always  seen  in  mammals  immediately  after  the 
infliction  of  lesions  on  the  cerebellum,  as  originally  dcacriiied  by  Flourena, 
but  they  t*»ntl  to  diminish  with  lime.  I  may  here  quote  the  doRtriptioii 
which  1  have  elsewhere  (Bram,  1894)  given  of  the  effeeta  of  cerebellar 
lesions,  as  oljscrvcd  by  Turner  and  myself : — 

'*  WTien  the  cerebellum  has  been  totally  removed  from  monkeye — an 
operation  which  wo  hava  found  to  be  a  most  forruiiiiiblo  one,  and  more 
freijuenily  fatal  than  successful — the  aiiimiUs  exhibit  the  most  tumultuous 
disorders  of  ci|ui!ibrimn,  so  that  station  and  locomotiuii  a:-e,  for  the  time, 
altogether  impoosible.  Gradually,  however,  thtse  ■tunniltimus  disordera 
subside  to  such  an  extent  that  the  animal  is  able  to  sit  up,  with  the  help 
of  some  support  to  which  it  clings,  and  ultiniiitely  regains  such  a  degree 
of  stability  that  it  nuiy  dispense  with  extraneous  aid,  but  is  so  tottery 
that  it  falls  over  on  the  slighteiit  disturlxince  or  excitement.  Its  gait  is 
of  ft  peculiar  eprawliiig  character;  at  fii-st,  barely  raising  its  aMominal 
surface  from  the  gruiuid,  and  platitiug  its  limbs  wide  apart  so  ua  to 
increase  the  basis  of  support ;  these  being  in  progression  raised  and  set 
down  in  a  brusipio  and  characteristically  ungraduatcd  fashion,  which 
character  the  movements  of  the  limbs  retain  for  an  indefinite  period. 
NotwithstJindiiig  this  cxtmordinary  unsteadiness  aud  iiistabilily  of 
equilibrium,  the  animals  are,  howijver,  able  to  grasp  tonafi*iu»!y  with 
both  hamls  and  feet,  so  nuich  so  that  it  is  sometinms  more  easy  to  drag 
the  chair  to  which  tho}*  miiy  cling  than  loosen  their  grip;  and  they  are 
able  to  climb  a  rope  with  agility  hand-ovcr-hand,  iji  no  way  differing  in 
this  respect  fmrn  perfectly  uonnal  animals.  But  the  most  noteworthy 
and  [wrsistent  fiyiiurt"  is  the  remarkablo  nsLasia  or  nnsU'fidinrsa  of  the 
head,  trunk,  and  Iftnbs,  which  are  either  agitated  by  const;int  Hue  tremors 
ttixirt  from  obvious  muscidar  exertion,  or  exhibit  oscillations  of  the 
typical  disseminated  sclerosis  tyixi  on  volitional  exeiliun  ;  so  that,  for 
instance,  an  attempt  to  lay  hohl  of  a  piece  of  fruit  excites  such  wild 
oscillations  of  the  hand  and  arm  thjit  the  object  aimod  at  is  either  knocked 
awuy,  or  if  seized,  after  nmny  misuccessful  efibrts,  is  with  the  utmost 
difficulty  brought  up  and  held  to  the  mouth.  ITiia  insiability  is  a  per- 
sistent feature,  and  though  lessening  to  some  extent,  never  entirely  dis- 
appears, and  was  ctfarly  evident  in  one  of  Luciani's  monkeys  a  whole 
year  after  the  operation. 

"If  only  the  lateral  lobe,  or  one-half  of  the  cerebellum,  is  removed, 
the  persistent  symptoms,  after  the  cessation  of  the  primary  disorders, 
namely,  the  sprawling,  ungrailuatcd  action  of  the  timbs,  and  the  tremors 
of  instability  uii  volitional  cilurt,  are  vouiiucd  to  the  same  side  as  the 
lesion. 

"  If,  on  the  other  hand,  the  middle  lobe  is  destroyeil,  or  extensively 
iajured,  as  by  aniero-itosterior  division,  the  symptoms  are  essentially  of 


lh«  name  character  as  those  which  follow  destruction  of  the  whole  orgHn, 
but  thoy  do  not  affect  one  side  more  tbui  the  other,  iimi.  according  to 
our  oliservations,  are  mare  pronounced  In  the  heiid  and  trunk  than  in 
tlio  liiuha.  They  also  appear  to  be  less  persistent,  and,  in  the  course  of 
a  few  months,  pass  off  to  such  an  extent  that,  except  on  careful  cxamiiitt- 
tion,  it  would  be  dit!icult  to  distinguish  an  uuiuiul  bo  upciatcd  upon 
among  iw  normal  coin(ianions." 

Let  us  now  proceed  to  inquire  how  far  these  exporimcntnl  rcs\dts  are 
in  harmony  with  the  faets  of  clinical  observation. 

Tlie  characteristic  symptoms  of  cerebellar  distCAsje  in  man  are  a 
rooling,  ataggering,  or  drunken  gait — the  so-ealled  titubation  or  cerebellar 
atuxy.  The  equilibrium  ia  unateady,  and  there  ia  a  continual  tendency 
lo  itumble  or  fall  ov(»r  the  most  tinfling  obflUicleft,  particularly  on  hurried 
mov[!n]enta  or  changeof  position.  The  i«iitient,  however,  who  is  unable 
lo  fiUmd  or  walk  without  assistance,  is  luiually  caimble  in  the  recumbent 
position  of  making  tbe  finest  volitional  movements  with  foree  and  pre- 
cinion.  There  is  no  true  incnordination,  as  all  the  muscles  con^'ernod  in 
any  ]>arl3ciUar  act  co-operate  together  in  perfect  harmony.  ITiey  have 
n<mc  of  the  brn.<iiiue,  irregular,  ami  sprawling  cliaracter  of  locomotor  ataxy. 
But,  though  these  symptoms  are  pathognomonic  of  coreboUar  diiseasc, 
clinical  records  undoubtedly  show  that  in  a  large  niunber  of  cases  of 
organic  disease,  or  degcuoratiou,  of  the  cerebellum,  they  have  not  been 
observed. 

In  Gl  cases  of  tumour  and  cyst  of  the  cerebellum  which  I  have 
examined,  there  was  a  more  or  less  uncertain  Btiiggcring  or  drunken 
gait  in  46  (that  ia,  72  per  cent);  in  1 1  of  these  (17  ]>er  cent)  the 
giiit  was  so  unsteady  thit  the  patient  could  not  walk  alont* ;  in  13 
(20  per  cent)  there  was  no  affection  of  the  gait. 

Next  as  to  the  position  of  the  tumour  in  tbeso  cases.  In  28  of  the 
4(1  positive  cases  the  middle  lubo  was  directly  affected  ;  and  not 
implicated,  directly  at  least,  in  1 7  ;  though  in  3  nf  them  the  middle 
|<)be  was  stated  to  have  l>een  pressed  u]n>n.  Li  a  ciise,  rofwrted  by 
BuzKard,  in  which  the  middle  lobe  of  the  cerebellum  was  far  out  of 
the  reach  of  the  growth,  the  gait  was  unstcjuly  and  staggering,  and 
idtimatxily  the  jiatient  became  unable  to  stand.  So  in  a  case,  reported  by 
Friodeberg,  of  solitary  tubercle  in  the  outer  and  under  side  of  the 
right  hemisphere,  and  in  a  ease  under  my  own  care,  in  wliich  the  tumour 
was  situated  iji  the  region  of  the  left  .floeculm  and  iniddlc  |M.'<luncle,  the 
gait  wiis  very  ataxic  Of  the  13  negative  c;ises,  there  was  in  several 
extensive  destruction  of  one  hemisphere  (see  cases  by  Booth,  ca^e  1, 
and  Ogilvie).  In  oidy  one  of  these  was  the  middle  Inbo  stafed  to 
have  been  directly  impticat<»l  by  the  new  growth,  namely,  a  caae  by 
Lcimbach.  In  this  case  thG  anterior  part  of  the  superior  vermis  and 
culmeu  mouticidi  were  qiiite  destroyed  by  a  tuliercle. 

Of  IG  cases  of  alisecss  which  1  have  examined  no  mention  is  made 
the  gait  in   10.     It  was  nomud  in   1,  namely,   Handiield  Jones's  case;'' 
and  it  was  of  the  usual  reeling  and  staggering  chai-acter  in  &,    In  aU  these 
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the  abscess  was  situated  in  the  lateral  lobe.  In  a  case  of  softening 
reported  by  Campbell  (23),  in  which  the  uvula,  pyramid,  tonsil,  velum 
medullare  anterius,  and  the  inferior  surface  of  the  whole  of  the  left 
lateral  lobe  were  destroyed  to  the  depth  of  a  quarter  of  an  inch,  there 
was  no  cerebellar  ataxy. 

In  the  reported  cases  of  heemorrhage  the  gait  as  a  rule  is  not  men- 
tioned ;  but  in  Dana's  second  case  the  patient  was  sent  to  a  police  cell 
as  intoxicated,  there  is  no  doubt,  therefore,  that  he  exhibited  the 
characteristic  symptoms. 

Of  cases  of  atrophy  of  the  cerebellum,  Nothnagel  has  referred  to  13 
in  his  well  -  known  work.  In  8  mention  is  made  of  uncertainty  in 
the  movements  of  the  limbs,  always  of  the  legs,  and  sometimes  of  the 
arms ;  in  all  these  the  vermis  was  affected.  In  5  there  was  no  disturb- 
ance of  co-ordination,  but  only  2  of  these  were  available  for  deductions. 
In  one  of  them,  namely,  Otto's  case,  the  vermis  was  less  affected  by 
atrophy  than  the  hemispheres ;  and  in  Lallement's  case  only  the  left 
lateral  lobe  was  atrophic,  while  the  right  was  unusually  well  developed, 
and  the  vermis  appeared  normal. 

I  have  analysed  16  cases  of  cerebellar  atrophy  which  have  been 
reported  since  1879,  but  some  of  them,  owing  to  imperfect  records,  are 
not  available  for  acciu^te  deductions.  And  as  the  symptoms  that  have 
been  observed  in  cases  of  atrophy  are  of  especial  value  as  indicating  the 
results  of  cerebellar  deficiency  as  such,  apart  from  indirect  influences,  the 
principal  facts  of  these  cases  are  here  appended  in  a  tabular  form : — 
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An  analysis  of  tto  facto  of  the  diffcroiit  forms  of  corebollar  diseaae 
shows  ihui  the  char:»ct«ri8tic  symptoma  luive  been  oliserveJ  only  in  a 
certain  proportion  of  the  recoi-detl  cases.  For  the  moHt  p:irt  the  negjitivc 
cases  huvo  been  those  of  slow  growth  or  long  suinding,  and  whero 
the  disciiso  wjis  confined  tu  one  heniisphere.  The  ehaiuctci-istic  dis- 
tiirhancca  are  manifested  most  frequenily  when  the  aiiddle  lobo  la 
RfTdL'tod.  On  this  fact  Kothnagel  has  fonnded  the  conclusion  ihat  the 
middle  lobo  alone  exercises  thoso  functions  which  we  ascrilw  to  the 
cerolwlluin  ;  mni  that  on  lesion  of  this  lobe,  directly  or  indirectly,  the 
Bymptcimi*  of  tercbellar  diatwise  exclusively  depend.  This  view  receives 
no  support  from  the  phenomena  of  experimental  lesions,  aa  has  been 
shown  by  Lufiani,  Turner  (tiid  myself.  Indeed,  as  has  been  mentioned 
above,  the  eftects  of  destruction  of  the  middle  lobe  are  not  Bioie  pro- 
nounced and  arc  not  more  enduring  than  thoso  which  follow  extirpation 
of  the  lateral  lobe.  A  lesion  of  the  middle  lobe  is  more  calculated  to 
allect.  the  organ  as  a  whole  than  one  situaied  in  the  lateral  lobo ;  and  the 
Btandaitl  by  whiuh  it  i*  sought  to  determine  thiit  the  middle  lobo  is 
renlly  implicated  in  all  coses  in  which  the  chantct eristic  symptoms  are 
manifested  ia  a  purely  arbitrary  one.  Tho  apparent  discrejiancy  vhich 
exists  between  the  many  negative  cases  of  cerebellar  lesion  in  man  and 
tho  unifonnly  positive  results  of  expL-rimentJil  lesions  in  the  lower 
aiuraals  ia  largely,  if  not  entirely,  explicable  by  the  principle  of  compen- 
sation etVected  btith  by  thp  other  pai-ts  of  the  rerebolhim  and  by  tho 
higher  centres,  This  prinriple,  which  I  enunciated  many  years  ago,  has 
been  cxperiinon tally  vcrilied  by  the  researches  of  Luciani.  The  disturb- 
ances of  equilibrium  are  always  most  marked  immediately  after  the 
infiiction  of  the  injury  on  tho  cerel)cllum,  Tliis  may  ho  accounted  for 
by  the  suddenness  of  the  dernngement  of  the  self-adjusting  mochanipm 
on  which  tlie  maintenance  of  the  ctiuilibiinm  mainly  depends.  As, 
however,  tho  lois  of  this  mechanism  may  be  to  some  extent  compensated 
by  conscious  ottort,  tho  animal  acquire.?  in  process  of  time  the  power 
of  volunuuy  adaptation  by  means  of  its  cerebral  centres,  and  is  thus 
enabled  to  maitituin  its  equilibrium  ;  though  ^vith  a  less  degree  of  security 
than  before.  IHie  moi-e  extensive  tho  lesion,  the  greater  the  diyturK-inee 
and  the  greater  the  difficulty  of  effecting  by  conscious  effort  all  the 
muscular  artjiistments  which  arc  necessary  to  maintain  tho  bitlanco. 
llenco,  even  wbeii  the  utmost  degree  of  compensation  has  been  achieved, 
a  greater  or  less  degree  of  instability  and  unsteadiness  of  movement 
and  an  incjipacity  for  prolonged  exertion  are  manifested.  When  the 
coreliellum  is  extensively  diseased,  or  Lirgoly  atrophied,  all  the  motor 
ftdjuiimentji  concerned  in  equilibration,  formerly  easy  and  automatic,  are 
now  performed  by  the  voluntary  centres  under  a  laborious  sense  of 
strained  attention  and  conscious  effort.  No  compensation  takes  place  if, 
as  Luciani  has  shown,  the  motor  centres  of  the  hemispheres  are  destroyed 
along  with  iho  ccrebolhmi  itself.  Honco,  congenital  defect,  or  a  slowly 
progressive  lesion,  affords  the  moat  favourable  conditions  for  the  supplo- 
mentation  of  the  higher  centres  of  the  automatic  mectuiiiism,  which  ia 


originally  deficient  or  gnidunlly  undergoing  dcgeuoralion  ;  and,  »s  a  rule, 
it  hna  been  found  that  congenital  defL-ct  or  extensive  ksiuii  of  the  cei-o- 
)>elltim  in  parly  lifo  han  hemn  associated  with  a  taixly  actjuisitidn  of  atation 
and  locomotion;  indeed  it  is  questionable  whether  perfect  compensation 
18  attninftbjc. 

Rotatory  movements. — It  frequently  happens  that,  after  Lxpcrimeiital 
lesion  involving  the  Uti-rat  Io>»oancl,  more  p;irticular!y,  one  of  the  cprebellar 
peduncles,  forceil  or  rotatory  movements  occur  which  tend  to  eairy  the 
animal  ixiund  its  vertebral  axis.  The  direction  of  these  movements  has 
been  variously  dcscrilwd,  and  prfibfdtly  they  aso  not  lUiogclljcr  uniform, 
but  vary  as  the  legion  has  more  of  an  initative  or  a  destructive  character. 
In  my  own  and  Turner's  experimente,  which  correspond  with  those  of 
Magendio  and  Hitzig,  the  almost  invariable  direction,  while  tlio  animal 
was  spniwling  on  the  abdominal  surface,  was  a  tendency  to  roll,  or  un  actual 
and  aijpai-ently  irresistible  rolling  towards  the  aide  of  lesion.  Thus,  if 
the  left  lateral  lobe  were  destroyed,  or  the  middle  pedmicle  dividend, 
the  animal,  laid  on  its  ventral  surfaco,  would  roll  to  the  left  This 
rolling  tendency  may  be  described  as  the  etTcct  uf  a  rotation  ratmd  the 
vertebral  axis  from  left  trt  right ;  that  isi,  from  the  injured  to  the  sound 
side,  liussell  (94),  however,  represents  the  rotation  as  occmring  in  the 
inverse  sense. 

Kotatory  movements  have  not  often  been  obsen*cd  in  man.  The}'- 
seem  to  occur  more  particidarly  when  the  lei<ion  invnlvcK  the  cerebpllar 
peduncles.  Nat  infrequonily,  however,  there  are  foreed  movements 
(Zwiuigsbowegungcn),  ivhieh  ari3  of  a  similar  charnctor  to  the  rotatory  or 
rolling  movements  seen  in  the  lower  animals,  and  cause  the  (laticnt  to 
assume  positions  fnim  which  he  cannot  be  easily  displaced,  or  to  which, 
if  left  alone,  he  tends  to  return.  The  direction  cif  these  movements 
is,  however,  not  uniform.  Jalland  reports  a  case  of  luniour  of  the 
right  side  of  the  cerebellum  eunijH'ussing  the  mu<lullii,  in  which  the 
patient  always  lay  mora  on  the  right  side  than  on  the  left.  Two  days 
before  dojtth  the  patient  turned  on  the  left  side,  and  if  laid  on  the  right 
side  would  turn  over  on  the  left.  WuliT  (105)  has  recorded  a  case  uf 
tumour  afi'ecticig  pi-irLcijtally  the  left  side,  in  wliich  the  {Kitictit  uUimately 
hiv  continuously  on  the  right  side  ;  and  Fiiwlelierg  (case  9)  reports 
a  case  of  abscc*«  of  the  left  hemisphere  in  which  the  foivcd  movemcntA 
were  bending  of  the  body  forwartls  and  of  the  hejtd  backwards. 

Tremors. — Mention  has  already  been  mudo  of  a  remarkable  astasia 
or  unsteadiness  of  the  head,  trunk,  and  limbs  in  monkeys  after  the 
primary  tumultuous  disorders  of  equilibrium  have  pn-ised  away.  If  only 
one  lateral  lobe  h:i.s  been  destroyed,  this  astasia  ocrurs  specially  in  the 
limbs  on  the  side  of  lesion.  There  is  eithc^r  a  coiisLint  fine  tremor 
apart  from  obvious  Tmiseuljir  exertion,  or  o«rilI:ifiou  of  the  (h'sfleniinate*! 
sclerosis  type  on  volitional  movement.  Those  tremors  we  have  found  to 
bd  most  marked  in  the  upper  limb,  and  they  tend  to  subside  in  Ct>ur80  of 
lime. 

The  number  of  cases  in  which  tremors  have  been  recorded  in  man  ia 


relatively  small,  compared  with  those  in  which  the  other  charActeristic 
Bymptoros  have  lieeii  observed.  In  100  cascis  of  cerebellar  disease^ 
rcfcn-ctl  tu  by  Kraiiss,  ireinors  were  only  iiotirfi  in  two  or  three.  In 
Wetzel's  collection  tremors  of  the  hiunls  were  observed  twice,  and 
of  the  limbs  once.  Among  those  analyst-d  by  mys'df,  intention-tremors 
of  the  banfU  or  arras  were  obson.'etl  in  three  casea.  In  one  of  these, 
rc|Xjrted  by  Sucklinj;,  there  wus  iutcnti on- tremor  of  the  rij^ht  arm  ; 
in  this  case  the  whole  of  the  left  hemisphere,  with  part  of  the  vermis, 
wius  ntfertfld  by  tumour.  la  Ackermann's  cjwe  thsre  was  character- 
istic tremor  of  the  jirins  and  legs;  in  this  ciiso  the  whole  of  the  middle 
lobe,  as  well  na  each  beniispbcrc,  was  alTected.  In  ten  cases  of  tumour 
that  have  cume  under  my  own  oWcrvulion  tremors  were  noted  in  six. 
In  one  case  (tumour  of  the  right  cereliellar  hemisphere)  there  were  tine 
tremors  of  the  lirtad,  neck,  shoulders,  and  nmis,  especially  the  left.  In 
II  second  case  (timiour  of  the  left  lobe  pressing  un  the  middle  lolnj) 
there  were  slij^ht  volitional  tremors  in  both  hands.  In  a  third  case 
(tumour  invading  the  left  hemi.'iphere  Hiid  superior  cms  cervlKjlli)  there 
were  tremoi-s  of  the  left  arm  when  extended.  In  a  fourth  (tuberculous 
mass  in  eaeh  cercbolliir  lobe)  there  were  tremors,  especially  of  the  right 
hand ;  and  in  a  fifth  ease  (tumour  pressing  on  the  left  cercbeUiir  hemi- 
sphere from  alnsve)  tremors  were  ob«etved  in  the  right  hiuid  and  fooL 
In  n  sixth  ca&c  (timiaur  affbcting  the  left  side  nf  the  cerebellum  and  pons) 
ihei-e  were  tremors  of  both  hands,  but  cs|)eciully  of  the  right. 

Treniora  or  tremidoua  movements  lijiva  beeti  olwnrvcd  in  a  consider- 
able number  of  the  cises  of  atrophy  of  the  rerebeilum,  even  when  the 
pathofinomoiiie  instability  of  eqjulibriura  has  not  been  specially  not4jd ; 
jKLrticuhirLy  those  of  Kirehho9'{ca80  2),  Shuttluworth,  Dercum,  uud  Bond 
(table,  pp.'30G-369). 

The  rtsidts  of  experiments  upon  monkevs  would  le.id  one  to  exi>ect 
that  in  cases  of  cerebellar  diseiise  in  mun  the  intention  tremors  would 
have  been  ni'trc  frei|uently  observed  than  actiudly  appears  to  bo  the  case  ; 
also  that  the  tremors  would  have  been  more  eapecially  oltaerk'able  on  the 
side  cnfTPspnnding  to  the  lesion.  Hut  in  this  resppt-t  the  recorded  fitets 
lire  so  disci-e|Kint  tli.^t  little  reliance  can  be  placed  upon  them  as  a  means 
of  ])recise  diugnosis  of  the  seat  of  lesion.  This  illustrates  the  great 
ditheuliy  of  arriving  by  cHniuil  invesligsition  alune  at  the  rea)  cause  of 
the  functional  disturbances  met  with  in  cerebellar  disease.  There  can  !« 
little  donbt  that  the  cerebellar  innervation  of  the  limbs  is  direct  and 
not  crossed  ;  but  it  is  difficult  to  find  an  exact  formula  to  express  the 
nature  of  this  iimervatioii,  or  to  give  an  analoinicid  or  physiologiud 
explanation  of  the  numner  in  which  the  cerebellum  exercises  its  intluence 
ou  the  muscles.  Luciiini  (64)  is  of  opinion  that  the  eercbelluui  normally 
exerts  on  the  apparatus  of  moveraent  a  sfkmu;  tonic  and  sOijir  influence, 
eo  that  destructive  lesion  or  defect  of  the  organ  exhibits  itself  in  a  con- 
dition of  attlhrniiiy  atm'ta  and  astusia,  which  he  regards  as  the  essential 
condition  of  certtbellar  ataxy.  Turner  and  I,  after  experiment;il  legions 
of  thecerebclluiuuf  luunkeya  (30),  have  failed  to  discover  any  satLifactory 
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evidence  of  aBthonia,  or  atony  of  tlio  muscles.  On  the  contrary,  even  in 
animals  which  were  abaohitely  unable  to  maintain  their  e<[uilihrinm.  we 
have  obs<!n'ed  such  indiwitions  of  muscular  ^ngoiir  in  the  limbs,  that  the 
term  asthenia  suonis  to  us  a  misnomer.  Furthermore,  clinical  uhservntion 
has  abundiintly  shown  that  in  cases  of  atrophy  or  other  disease  of  the 
cerebellum,  Rur^h  n»  to  roiuler  station  and  locoinolion  altogi^ther  im- 
rible,  patients  in  the  recumbent  position  may  perfcirm  all  niove- 
meiitji  of  the  limbs  with  energy  and  precision.  Luciaiii's  tenn  nstaaiu, 
however,  very  aptly  deacrihes  the  primary  instability  both  uf  station  and 
locomotion,  as  well  hr  the  subserjuent  and  more  jiersiatent  tremor  and 
unst^atdiness,  not  only  of  the  body  as  a  whole  bvit  of  the  limbs  aUo,  which 
are  so  utiifoniily  observed  after  experimental  lesions  in  monkeys  and 
dogs.  The  liyfjotheiiis  which  appears  to  me  best  to  explain  this  astasia,  or 
unsteadiness,  ia  that  propounded  by  Dr.  Hughlings  Jackson,  according  to 
which  "all  the  mnsclpa  of  the  body  are,  innervated  both  by  the  cerebrum 
and  cerebellum,  but  in  an  inverse  order.  The  cerebellum  regulates  the 
muscular  coittmctiona  iiccessui*y  for  our  attitudes  in  spAce,  while  the 
cerebrum  regulates  the  contractions  neccawiry  to  effect  all  changes  of 
attitude  which  are  lundc  in  response  to  successive  impressions  occurring 
In  time.  .  .  .  Speaking  broadly,  then,  the  cerebellum  regulates  continuous 
or  tonic  muscular  contractions.  It  will  he  seen,  therefore,  that  every 
combintnl  muscular  adjustment  necessitates  the  co-operatiou  of  both  these 
organs ;  no  chanjje  of  attitude  can  be  effected  by  the  cerebrum,  except  in 
eo  far  as  a  certain  attitude  was  j>rcviou!ily  niiiintaineil  by  the  cerebellum, 
and  no  uteady  movements  can  bo  pro<iuced  by  the  alternate  contractions 
of  some  groups  of  muscles,  except  in  so  far  aa  other  groups  of  miutclea 
arc  maintained  in  a  state  of  continuous  contraction.  Hence  it  may  be 
inferred  that  all  nmvcmcnts  of  the  body  arc  eo-oixlinalBd  both  in  the 
Brebellum  and  cerebrum  "  (90<i).  The  cessation  of  the  tonic  or  continuous 
Innervation  of  the  cerebellum  Rhoidd,  according  tn  this  hypotheiiis,  exhibit 
iUself  in  an  unsteady  and  ungraduated  character  of  all  the  motor  adjiist- 
inents,  whether  of  the  Ixxly  aa  a  whole  or  of  its  individual  parts  ;  and 
shoidd  theoretically  induce  a  state  of  affairs  which  actiuilly  agrees  well 
with  the  etfecta  of  cerebellar  lesinns  in  iinimnls. 

Palsies.  ^ — It  is  unquestionably  the  rule,  both  in  experimental  lesions 
and  in  the  phenomena  of  cerebellar  disease  (as  aueh)  in  man,  to  find  an 
entire  absence  of  paralysis  or  jhiresis  projierly  so-called.  Luciani  care- 
fully disiinguishes  between  what  ho  terms  asthenia  and  paralysis,  though 
Ku$sell  (9.1)  seems  to  ignore  the  distinction.  Vet  there  are  many 
i'casc«  of  cerebellar  disease  on,  record  in  which  a  i)aralytic  or  piirctic 
condition  of  the  limbs  lias  been  observed,  sometimes  on  the  side  of  lesion, 
at  other  times  on  the  opposite  side;  in  most  eases  of  cerebellar  atrophy, 
however.  a]:>art  from  giniend  weakness,  unsteadiness,  or  tremors,  there  is 
no  tme  paralysis  or  paresis.  In  cats,  in  which  this  condition  aecma  to 
be  not  uncommon,  the  ttymptoms  have  "been  \'arious1y  descnljed.  In 
one  ewe,  reportetl  by  fiumpf,  there  were  no  paralytic  Bj-mptoms;  in 
another,   recorded  by  Krobn,  tbi^re  was  at  first  paralysis  of  the  hind 


logs,  whicb,  however,  reaolvcd  itself  into  moi-e  clumsiness  o(  tbe  limljs ; 
ami  ui  ft  third,  described  by  Carruthers,  in  which  the  right  hemi^phera 
va»  ninc'h  Boutller  tliari  iho  left,  there  was  pureais  on  the  right  side  and 
alight  wouknt'iu  of  the  left  leg. 

Among  ciises  of  softening,  one  has  been  reportoi  by  Atkins  o£j 
complete  right  hemiplegia  and  hemianiesthesiu,  iu  which  the  left  label 
was  bruken  down :  but  in  thia  case  the  posterior  end  nf  the  loft  oplic 
thiilnmiis  did  not  nppenr  healthy.  Iii  a.  case,  reported  by  Menzies,  of 
throriibofii.s  of  the  left  posterior  inferior  cerebellar  artery  there  was  weak- 
TiesA  of  the  limbd  and  the  face  on  the  loft  side  :  and  in  miother  by 
Ctfmpljell  (2'3),  of  softening  of  the  left  side,  there  was  temjiorary  com- 
pli'te  hc-Tniplcgia,  followed  by  permanent  paresis  of  the  left  leg.  The 
snine  antlior  (l'4)  also  records  a  case  of  softening  of  the  vontnis  and 
both  hcnnsphercs,  especially  the  left,  in  which  there  was  rolativo  weak- 
ness in  the  left  ann  and  leg. 

In  1 6  cases  of  abscess  paralysis  in  said  to  have  existed  in  6,  and 
is  not  mentioned  in  1 0.  The  Hmljs  were  affected  on  thfl  same  side  as 
the  lesion  in  3  cases ;  namely,  the  arm,  in  a  case  reported  by  Mat-ewen ; 
the  arm  and  leg  in  one  (cose  .T)  by  Krauss;  the  arm  paraly«e<3,  and 
leg  atnl  face  weak,  in  one  by  J>rummond. 

Of  9  cases  of  htemurrhagc,  paralysis  was  observed  in  5.  It  vas 
on  the  side  opposite  the  Icsicm  in  P'arquharaon's  case  ;  on  the  same  side 
in  a  case  reported  by  Thju-krr.  There  w.'ts  graciually  increasing  weak- 
ness of  the  ann  on  the  side  of  lesion  in  a  cuRe  rep<»rted  by  Friedel>erg; 
an<l  in  one  by  I'ana  the  limbs  on  the  side  uf  lesion  ofTcrod  less  rosistuncc 
to  movement  than  those  on  the  opposite. 

Of  014  ewes  of  tumour  or  cyst  there  was  no  paralysis  in  21.  There 
was  weakness  of  the  limbs  on  the  side  opposite  the  lesion  in  2  cases 
rcponcd  by  Wetzel  and  Suckling  respectively.  ITiere  was  weakness  of 
the  apputiiite  limbs,  and  also  of  the  trunk  muscles,  in  a  case,  reported 
by  Jackson  and  Hussell,  of  a  cyst  occupying  chiefly  the  inferior  vermis 
und  involving  the  lateral  lobes,  especially  the  left.  Jn  this  case  the 
medulla  was  flattened  and  the  lateral  ventricles  distended,  causing  aUo 
compression  of  the  cerebral  convolnlions.  The  upjMsiU]  aim  was  said  to 
be  weak  in  a  case  recorded  by  M'Uurney  and  SUrr.  In  this 
the  tuTiio\u-  occupied  the  left  hemisphere,  and  causod  obvious  pressure  on 
the  left  hidf  of  the  jjotis.  In  a  case  reported  by  vnn  ilcll  of  tumour 
of  the  anlen>-«npcrior  portion  of  the  loft  huniisphcrc  and  vermis,  there 
was  paresis  of  the  face  and  arm  on  the  opposite  side.  There  was  weak- 
iies<t  of  the  limbs  on  the  same  side  in  cases  reported  hy  Luderits 
and  by  Krauss  (case  2) ;  and  in  five  others  the  arm  alone  was  said  to 
have  linen  weak  nn  the  side  of  lesion.  Weakness  of  l«>th  legs  has  been 
obaen'ed  in  cases  of  tumour  of  one  side,  as  in  a  c:i.s6  reported  by 
Biizzanl,  and  in  another  under  uiy  own  care;  and  other  cases  have 
been  recorded  in  which  there  was  weakness  of  the  llml.is  on  the  sjido 
of  lesion  and  of  the  leg  on  the  opposite  {ride  cases  by  B«iuth,  Friede- 
berg  (case    3),    and   Dreschfeld).     In   Dreschf eld's   case   there   M-aa   a 
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tumour  of  iho  left  cerebellar  hemisphere  with  Irft.  hemi|K'iresi8  and 
weakne«fl  of  Imth  legs.  In  a  case,  under  my  own  care,  of  tumour  of  the 
middlo  lotic  ihoro  was  gradually  increa«ing  veakiiei^s  of  the  left  avm  nnd 
leg.  Ill  Wctzd'a  t'uUeclion  of  nine  cases  uf  tumour  of  ono  hfiiii- 
epbero,  piresis  was  observed  four  timcH  on  tho  side  of  lesion,  four  times 
on  iho  oi)iM)sit.e,  and  once  on  both  sides.  Double- «i«lefl  weakness,  eRpo- 
WAlly  of  the  lower  limbs,  occurs,  according  to  hJni,  in  tumours  of  the 
vormis,  and  when  tliero  I.s  dlslenslun  of  the  lateral  ventriclcH. 

It  appears,  therefore,  from  a  consideration  of  the  above  data,  that  when 
pftralysis  or  paresis  occurs  in  connection  with  cerebellar  disoaio  there  is  no 
rnle  as  ui  its  occurrence  on  the  ono  side  or  the  other.  It  is  obviously  an 
indirect  efTeet.,  sometimes  duo  to  direct  preasiu'c  on  the  motor  tracts  above 
tho  dccuH*Ltioii,  or  to  coutiU.T-|jn.'ssure  of  the  same  agjtinst  tho  edge  o£ 
e  tentorium  and  petrous  portion  of  tho  temporal  bono ;  while  at  olher 

les  it  is  difficult  to  give  a  aaiisfactory  explajiation  from  the  recorded 
ta  alone.  Tho  simple  fact  that  the  characteristic  phenomena  of  ccre- 
Ijcllor  disease  may  occur  in  the  entiit)  absence  of  paralytic  or  paretic 
symptoms  is  sutlicient  to  prove  that  these  symptoms,  wlicn  they  do  occur, 
must  bti  attributed  to  some  other  cause  than  to  the  cerebellar  affoctiuii,  as 
such. 

Convulsions. — Allied  to  the  R3'niploms  which  we  have  Iwen  just 
considering,  but  of  an  inverse  order,  are  tliose  of  rigidity  or  spasm  in 
oonnection  with  cerebellar  lesions.  That  irritation  of  tho  cci-cbellum  may 
cause  muscular  spusnis  of  tho  limbs  on  the  same  side  of  tho  b<Kly  I 
have  myself  shown  by  the  direct  applicjition  of  ihe  faradir  current  to 
e  cerebellar  cortex.  Forced  movements  of  a  peculiar  character,  which 
ftre  regarded  by  Luciani  as  being  duo  to  irritation,  are  seen  in  animals 
after  rcmovul  of  one  cerebellar  hemisphere  ;  but  more  especially,  as  Turner 
and  I  bive  found,  after  division  of  the  peduncles,  especially  the  inferior. 
In  the  latter  cJi«e  there  is  in  monkeys  pleurotonus  to  tho  side  of 
lesions,  with  adituclion  and  flexion  of  the  limbs  on  this  side,  and  abduction 
and  extension  of  the  lindm  on  tho  oppDHito.  In  dogs,  accoidiug  to 
Luciani,  instead  of  flexion  of  the  fore  limbs  there  is  extension.  Tho 
KfiAsm,  however,  is  not  of  a  rigid  character,  and  can  easily  he  overcome. 
Though  this  forced  position  is  regarded  by  Luciani  as  due  to  direct 
irritation,  yet,  inustmich  as  it  occurs  inmiediatcly  after  the  lesion  and 
before  inflammatory  irritation  can  have  been  set  >ip,  it  is  j)robably  only 
a  dynamic  effect,  and  ilue  to  the  suddenness  of  the  disturbance. 

General  coiivnUions  in  connection  with  cerebellftr  disease  are  probably 
of  an  indirect  character.  It  is  possible,  however,  th:it  unilateral  rigidity 
of  tho  limbs  on  tho  sido  of  lesion  may  be  due  to  direct  irritation  of  the 
cerebellum  itself.  In  a  case  of  disease  of  tho  left  lobe,  reported  by 
>Iaccwen,  there  was  rigidity  with  fluxion  of  the  left  ann,  and  some 
rigidity  of  the  muscles  of  the  neck  and  jaws.  In  a  case  of  abscess  uf  thy 
Igbt  lobe,  reported  by   Drummond,  there  were  right-aided  convulsions, 

inning  in  the  face,  aTid  spreading  to  tho  arm,  and  occasionally  to  the 
I^    Con\'ulaiona  and  rctmction  of  the  head,  with  rigidity  of  the  masseters, 
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have  been  observed  in  other  cases  of  abscess,  and  in  fact  aro  60  common 
tbiit  thi'y  are  regnrdeil  by  IVictlobcr^  ;is  pathojinunionic.  Tlicsp  sympluinB, 
however,  most  roramonly  occur  when  inflammation  has  been  set  up  about 
the  pons  and  medulla. 

Tonic  rigidity  of  the  muneleR  of  the  back  of  the  neck,  vrith  retraction 
of  the  head,  .i,ssoci»led  with  ftexion  of  the  foicarm*  and  extension  of  the 
logs  with  painting  nf  the  toes.  h;i8  been  described  by  Uiighlings  Jiick^m 
as  an  espefiid  feature  of  tiimonrs  nf  the  middle  lobe.  He  rcgarda  these 
spasms  as  the  direct  result  of  cerebellar  irritation,  l>ut  this  is  open  to 
question  ;  in  my  opinion  they  arc  more  probably  indirect  clfccts. 

The  knee-jerks. — There  is  great  varialitm  in  the  condition  of  the 
knee-jerks  in  cerebellar  disease.  After  expertmental  ablation  of  the 
cerehelhim  in  monke_vfi,  Turner  and  I  have  found  that  the  knee-jerks 
gradually  become  increased,  though  at  first  there  is  no  obvious  altera- 
tion. 

After  extirpation  of  a  lateral  lobe  the  tendency  is  for  the  knee-jerk  on 
the  sitlo  nf  le-sion  to  Ijecome  increiwed,  if  this  do  not  occur  immrdiately 
after  lesion.  Russell  (Q4)  finds  in  rabbits  and  <logs  that  immodiiitely 
after  unilateral  extirpation  the  knee-jerk  is  inf;re.ised  on  the  side  of 
lesion,  and  diminished  on  the  opposite  side.  Later  the  knee-jerk  on  the 
side  of"  k'sion  becomes  less  active,  until  they  become  nearly  eijiml.  The 
relation  of  the  cerebellum  to  the  knee-jerks  has  been  the  subject  of  some 
speciibLtinn,  hut  nothing  has  as  yet  been  satisfactorily  determined. 
Hiighlings  .Jackson  and  Raptinn  are  of  opinion  that  the  occurrence  of 
rigidity,  with  iiicre;i8ed  knee-jerks,  in  limbs  paralysed  from  ccrel«-al 
disease,  is  due  to  the  "  unantagnnised "  or  "  unrestrained "  influence 
exerted  by  the  cerebeliura.  "When  in  man  the  limbs  are  paralysed  by 
total  transverse  lesion  of  the  spinal  cord,  the  knee-jerks  are  absent,  and  the 
limbs  do  not  become  rigid.  Tins  result  is  ic^rded  by  Bastinn  as  due  to 
the  cutting  off  of  the  cerebellar  influence,  hypothetically  exerted  through 
the  gray  matter  of  the  cord.  It  is  not  the  case,  however,  as  we  have 
seen  in  aniniuU,  that  the  destruction  of  the  corobellnm  annihilates  the 
knee-jerk  ;  on  the  contrary  the  knou-jerks  actually  become  increased, 
and  in  tha  lower  animals,  even  in  monkeys,  as  Turner  and  I  have  shown, 
total  transverse  section  of  the  spinal  cnrd  does  not  prevent  the  occurrence 
of  rigidity  with  increased  knee-jerks.  The  moclianism  of  this  condition 
must  therefore  exist  in  the  spinal  cord  itself,  and,  cannot  be  reganied  as  de- 
pendent on  the  cerebellum.  Krauss  finds  that  in  100  cases  of  cerebellar 
disease  the  knee-jerk  is  mentioned  aa  being  normal  in  10  ;  increased  in 
1 2  ;,  diminished  or  absent  in  ]  1.  Oppenheim  states  he  has  never  seen 
a  case  of  uncomplicated  cerebellar  disease  in  which  the  knee-jerks  were 
absent.  In  one  case  in  which  this  occurred  there  was  also  tahclic 
degeneration  ;  and  this  was  likewise  present  in  a  similar  case  reported  by 
WoUcnburg.  In  the  recorded  cases  of  cerebellar  atrophy  generally 
no  mention  is  made  of  the  stiitc  of  the  knee-jerks.  They  were  well- 
marked  in  a  case  reported  by  Soraer ;  at  first  normal,  and  later  unequal 
in    a     case    reported    by    Bond,    and    in    Dorcum's    case   diminished. 
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Wetzel  in  his  collection  of  59  cafjcs  of  corebcllui-  tumour  finds  the 
kticc-jerks  gencfally  well  murked ;  the_r  were  increiised  in  3,  and 
diminished  in  I  casfl.  Among  Ifl  wisob  of  aliawas  the  knm-jt^rkrt  were 
increased  in  2,  diminished  in  2,  normal  in  I,  jind  nnt  mentioned  in  11. 
Amon«r  fi4  CJisos  of  tumour  or  cyst  thu  knee-jerks  were  increased  in  15, 
diminiiihed  or  absent  in  \^,  and  nurmal  in  10.  Of  the  cases  in  which 
the  knoc-jerks  were  increased  the  disease  was  situated  on  one  side  in  8, 
in  the  mirldle  lobe  and  hemisphere  in  3,  and  in  the  middle  lobe  in  1. 
Of  those  in  which  the  kiuw-jerks  were  diminished  or  al:aenL  the  lesion  wa» 
in  one  hemisphere  in  H  ciises,  hikI  in  the  middle  lobe  in  4.  In  those 
cases  in  which  the  knee<jerks  were  normal,  tho  lesion  wai«  in  one  hemi- 
sphere in  4,  in  the  middle  lobe  and  one  hcmiiiphcre  in  ^!,  and  in  the 
inferior  vermis  in  1. 

It  appeal's,  therefore,  from  thia  analysis  that  in  lesions  of  almost  any 
extent  or  jw-sition  the  knee-jerka  may  he  incrcjised,  diminished,  or 
normal.  The  state  of  the  knee  jerks  may  also  vary  at  difterent  times 
in  the  same  case.  Thus  in  a  crtse,  under  my  o\vn  aire,  of  carcinoma  of 
the  k-ft  side  of  the  cerebellum,  the  knee  jerks  were  at  first  e«iual  and 
normal  ;  at  a  later  dat«  they  were  somewhat  increased,  and  still  later 
very  sHght.  In  another  case  in  which  there  wn«  a  cyst  of  the  left 
lateral  K?bo  excavating  the  middle  lube  tind  portion  of  the  right  labc,  the 
knee-jerks  were  eqiml  and  nonnal ;  at  a  later  date  they  were  diminiahcii, 
especially  the  left ;  still  htter  l)oth  were  active  and  eijual,  and  ultimately 
the  left  was  almost  gone,  ami  there  was  a  tendency  to  nnklo  clonus. 

AfTectlons  of  greneral  and  special  sensation. — Most  experimenters 

are  agrcoil  that  lesions  of  the  cerebellum  cause  no  perceptible  impairment  of 

cutaneous  8ensit>ilitv ;  and  thin  is  in  general   confirmed  by   the   results 

of  clinical   observations  in  man.      In  some  cases,  however,  some  degree 

of  hemiunm!ithe?>ia  has  been  observed  on   the  same,  or  on   the  opposite 

side,  just  as  in  analogous  caaea  of  hemipiiresis.      As  a  rule,  in  cases  of 

atrophy  of  the  cerebellum  no  mention  is  m^do  of  affections  of  sensation  ; 

and  the  same  is  true  of  all  the  coses  of  bwrnorrhage  and  abscess  to 

which  I  have  been  able  to  refer.     In  Atkins'  Ciisc  of  softening,  in  which, 

however,  there  was  prol«ibly  some  implication  of  the  optic  thalamus,  there 

was  hemiplegia  vri\\\  heniiann^sthcsia  on   the  opposite  side.     In  Wetzel's 

collection  nf    r>y  cases  of  ccrebelUr  tiftnour  sensory  impairment  is  not 

mentioned  once.     \w  my  aynx  collection  of  64  ca^cs  of  cerebellar  tumour, 

or  cyst,  sensation  was  especially  mentioned  as  being  intact  in  32,  and 

not  mentioned    at    all    in    25.      In  a   case,  reported   by  Jalland,   of 

tumour  on  the  right  side,  there  was  some  difftculty  in  localising  tactile 

.         impression  on  ibe  ann  on  the  side  of  the  lesion.     In  a  case,  mentioned 

i        hy  Booth,  of   myxo-wrooma  of  the   left  hemisphere,  the   tips  of  the 

I        fingers  of  the  left  hand  were  slightly  ancesthctic ;  and  in  one,  observed  by 

i         Knapp  (case  28),  of  tumour  on  the  under  surface  of  the  cerebellum 

implicating  both  lateral  lobes,  the  left  more  than  the  right,  sensation  on 

the  right  hand  was  somewhat  diminished  as  comiuired  with  the  left.     It 

I        is  evident  from  these  facts  that  it  is  only  in  cases  of  disease  of  such  a 


nature  as  to  prrnlnco  infJeterminalo  indirect  eftectii  th:it  seiisorj'  dis- 
turbances are  obsena-d. 

The  phenumona  of  so-callcd  corobcllnr  at«xy  have  l>oen  ascribed  by 
LuRKiriit  to  loss  of  iniisctilar  seriae  ;  but  the  experiments  of  Lumni,  la  well 
as  those  of  Turner  and  myself,  lend  no  sup]>ort  to  this  aunniso.  MTicn  it 
occurs  in  cerebellar  difloase  it  must  lie  regarded  purely  as  an  indirect 
syniptnin,  and  not  duo  to  lesion  of  tbo  ccrcbcHum  as  sm-h.  In  some 
caaea  [Preaton,  S'J)  laiiscular  sense  is  said  to  have  Won  imj>airctl  ur  lost, 
apart  from  any  affection  of  general  aonaibility.  On  this  jwint,  however, 
furllier  invt-Htifjcation  is  nccesBarv- 

Vision.— lixperimenters  have  generally  failed  to  obtain  any  evidence 
of  afTeclion  of  the  spuciid  Reuses  uftcr  the  most  extensive  lesions  or  totiU 
extii'pAtton  of  the  eercbellum.  In  those  CAses  of  cerebellar  disease^  Buch 
as  atrophy,  in  which  there  ia  no  indirect  affection  of  the  optic  neiTe  or 
ti*acts,  by  pressure  or  neuritis,  thci-e  is  no  impaimieut  of  vision.  Some 
form.H  of  cei-cbeUar  disease,  however,  especially  tumour,  lead  very  com- 
monly to  imfHiiriticnt  of  vision,  more  so  perhaps  than  tumours  situated 
elseivhere.  This  is  prolably  duo  to  the  greater  fre(|uency  and  intensity 
of  optic  netirilis  combined  with  hydrocephalus. 

0[itic  neuritis  occurs  as  a  rule  very  early  in  the  course  of  coreljcllar 
tumours  ami  often  leads  to  blindness.  Xeuntis,  however,  may  be  entirely 
absent  in  cases  of  cerebellar  tumour,  even  when  it  has  reached  a 
considerable  size.  In  Bcrnhardt's  collection  of  intracranial  tumours  im- 
pairment of  vision  ocfurrod  in  Gl  per  cent  of  cerebellar  tumours,  and  in  3G 
per  cent  of  cerebral  tumours.  In  Wetzel's  collection  of  oereVll.ir  tumours 
there  w.is  impairment  of  vision  in  81  per  cent,  and  total  blimlness  in  11 
coses.  Of  61  cases  of  ccrcbclliu-  tumom-  which  I  have  analysed,  optic 
neuritis  was  present  in  46,  absent  in  4,  and  not  mentioned  in  H.  It  was 
present  in  D  out  of  tO  cases  under  my  observation.  Of  these  64  cases 
there  was  impairment  of  vision  in  35,  and  total  blindness  in  21.  Among 
the  35  cases  oyitic  neuritis  was  c.ipocially  note<]  in  31,  and  was  not 
mentioned  in  4  ;  therefore  there  was  no  case  of  faihn-e  of  vision  where 
optic  neuritis  was  expressly  exchidod.  Among  the  '2ii  cases  in  which  the 
state  of  vision  wns  not  specially  mentioned,  15  had  optic  neuritis,  -1  had 
no  neuritis,  and  in  9  no  mention  was  mude  on  the  point.  In  some,  vision 
failed  fintt  on  tlie  side  of  lesion,  and  in  others  on  the  oppo^^ibe. 

AlTectlons  of  hearing. — Affection  of  hearing  not  infrefjuently  occurs 
in  ceiehoHar  dispase,  Imt  only  undrr  conditions  calculated  to  press  upon 
the  auditory  nerves  or  tracts.  Bernhardt  found  affection  of  hearing. 
almost  always  unilateral,  in  18  per  cent  of  tumours  of  the  vcnuis;  in  S6 
per  cent  of  tumours  of  the  hemispheres.  Among  my  own  (ii  cases  of 
tumour  hej^ring  was  affected  in  19.  In  11  it  ivas  uri  the  side  of  lesion 
oidy  ;  and  in  4,  more  on  this  side  than  the  other.  In  2  ca-aos  hearing 
was  impain-d  on  both  sides  ;  and  in  2  others  there  wru;  complete  deafness 
on  both  sides.  In  connection  with  tumours  of  the  middle  lobe  noises  in 
the  ears  were  noted  in  4  ;  and  hallucinations  of  hearint;  were  observed 
in   a   cose   reported  by   Luderitz.     It  is   not    improbable,  as  Derciim 


suggflftta,  that  t1]o  deafness  present  in  some  cases  of  cerelwllar  turoourmay 
be  due  lo  pressure  on  the  posterior  tulvRrcIcs  of  the  corpora  cjuadrigcmiria 
and  internal  f;cniculftto  bodies,  through  which  the  central  auditory  tracts 
apjK^ar  to  Hscerid. 

AfTections  of  smell  and  taste. — In  pure  uncompHciitud  cji.'ics  of 
dcRtructivc  lesion  of  the  cerelt'cllum  affections  of  smell  and  taste  are 
miknown.  In  cases  of  tumour,  however,  no  doubt  owing  to  the  pressure, 
they  ure  sometimes  met  with.  \Vc  Snd  loss  of  taste  mentioned  in  five 
cases.  It  was  lost  on  the  side  of  lesion  in  a  cose  reixvrtud  by  Wutxel ; 
in  another  by  M'Weeney  ;  and  defective  in  a  case  reported  by  Buzzjird. 
In  a  fourth  cose,  under  niy  own  caro,  of  a  cyst  of  the  size  of  a 
turkey's  eg>;  in  the  left  cerebellar  hemisphere  excavating  the  middle  lohe 
and  part  of  the  right  hiteia]  lobe,  taste  and  smell  liccamo  defective  on  the 
Ii^ft  side,  and  ultimately  smell  was  lost  in  Tioth  nostrils;  and  in  a  fifth,  of 
cyst  of  the  posterior  part  of  the  mid<]le  lohe,  taste  wjis  defective  on  the 
right  side.  I  lind  lo<ifl  of  8mell  mentioned  in  5  case.s,  namely,  in  lases  re> 
ported  by  M'oilonberg,  Knapp,  and  in  3  others  under  my  own  care. 
Suieil  wa»  defective  on  the  side  of  losioii  in  the  case  reported  by  Jackson 
and  Hiisscll. 

AfTectlons  of  the  ocular  muscles.— I  have  found  that  electrical 
irritation  of  the  cereWllimi  in  difieretit  animala  can-ses  ocular  movements 
varying  with  the  positi^tn  of  the  electrodes  on  the  difterent  luliesi ;  and 
one  of  the  remarkable  symptoms,  described  by  Magendie  as  resulting 
fi"um  division  of  the  middle  pcdiuicie,  was  a  skew  deviation  of  the  optic 
axes — the  eye  on  the  aide  of  lesion  being  directed  downwards  and 
inwards,  the  other  upwanls  and  outwards.  Luciani  has  also  obtained 
similar  results  on  removal  of  one-half  of  the  cerebellum,  and  looks  U|wn 
them  as  ilio  result  of  irritation.  Kussell  {!>3)  believes  that  ihc  ocular 
deviations  in  cerebiillar  disease  are  paralytic,  and  that  the  eyes  in  uiicom- 
plicjited  unilateral  hwions  turn  from  the  injured  side.  Turner  and  I 
found  the  ocular  deviations  following  cerebellar  lesions  in  monkeys  so 
vaiiablc  that  we  coidd  trace  no  constant  relation  between  them  and  the 
seat  of  the  lesion. 

In  cases  of  cerebellar  atrophy  ocular  de\natlons,  or  paralyses,  are 
praciioaUy  unknown,  though  a  case  of  convergent  strabismus  is  mentioned 
by  KinrhhofT.  In  tumoure,  however,  and  such  fonns  of  disease  as 
cause  pressure  ufTocttf,  ocular  pdt^y  is  nut  U[iknown.  1^'rnhardt  rucords 
paralysis  of  the  sixth  in  3  cases ;  and  Wetzel  in  8,  namely,  4  times  in 
tumour  of  the  hemisphere,  li  times  in  tumour  of  the  middle  lobe,  and 
once  bilateral  in  a  case  where  the  exact  situation  of  the  tumour  was 
doubtful.  Among  my  64  cjwch  of  tunioura  and  cysts  ocular  jwlsy  «ji8 
mentioned  in  21.  Ilie  external  rectus  was  jwralyscd  on  the  side  of 
lesion  in  G  cases  of  tumour  and  2  casta  of  abscess  ;  it  woa  jianilysed  on 
both  sides  in  7  cases.  Diplopia  was  mentioned  in  2  cases,  and  convergent 
slrubismus  in  1.  These  cases  were  in  all  probability  due  to  paralysis  of 
sixth.  In  a  case  reported  by  Suckling,  conjugate  movement  of 
e  eyes  was  lost  to  the  side  opposite  the  lesion,  aiid  was  weak  on  tho 


same  side.  Cnnjugate  deviation  of  the  eyes  to  tlie  opposite  side  aIao 
occiintH]  in  2  of  tlus  ca*ea  collected  by  Wotr^l,  and  in  3  of  those  l>y 
UernhardL  In  a  case  reported  by  Eskridge,  there  wae  convcrjtjcnce  of 
the  eyo  on  the  side  of  tho  lesion,  nrd  divorgonce  of  thd  eye  on  the  opposite 
side.  The  piitienl  could  not  tui-n  the  eyes  down,  and  only  very  feebly 
upwards.  The  upward  and  downward  movcmonta  of  tho  eyelialls  were 
weak  in  a  case  reported  by  Bohm.  The  eye  on  the  side  of  lesion 
t]cviatc<i  outwards  in  n  case  rejKirted  by  M'Hurney  and  Starr.  Both 
eyes  n'cre  directed  towiirda  the  aidt;  of  lesion  in  a  case  reported  by  xtxi 
Hell,  and  more  or  less  complete  ophthalmople^a  has  Won  noted  in  4 
other  ciACA  Ptosis  has  also  been  observed  in  sevi-nd  instances,  some- 
times  on  the  aide  of  lesion  and  sometimes  on  the  opposite.  The  fourth 
nerve  is  mrely  aOucted ;  it  is  mentioned  as  having  occurred  once  by 
Bernhardt. 

The  orular  paralyses  above  described  are  without  doubt  duo  to  pressure 
on  the  oculomotor  nerves — tbiitj  and  sixth, or  on  the  corpora  riuudnj4emina. 
AVc  hine  seen  that  tumours  of  the  corpora  tiuadngemina  are  raore 
fretpieidly  accompanied  by  opbtbalmopIejL^ic;  symptoms,  and  therefore  the 
abscrjco  of  sueh  symptoms,  with  unsteadiness  of  cpiilibriuni  and  re'^ling 
gait,  would  be  in  favour  of  the  situation  of  lesion  in  the  cerebellum. 

In  addition  to  the  deviations  of  the  optic  axes  and  panilvKea  of  the 
ocidar  muscles,  nysLigmus  not  infrequently  occurs.  I  have  observed  this 
phenomenon  after  electrical  irritation  of  the  cerebellum  in  animals,  and  it 
is  commonly  observed,  temporarily  at  least,  after  exiierimenljU  lesions, 
and  ctmstitntpa  one  of  Luciani's  pbenoraeua  of  irritation.  Ruspell  (94)  is 
of  opinion  that  in  lesions  of  the  lateral  lobe  the  nystagmtis  occurs  towards 
the  side  of  lesion^  while  in  lesions  of  tho  middle  lobe  the  nystAgmus 
is  irregular  or  of  a  rotiitory  character.  Turner  and  I  have  more  frequently 
observed  nystagmus  in  connection  with  Ic'^ions  of  the  peduncles. 

Nystagmus  lias  not  been  noted  in  cerebellar  atrophy.  In  19  eases  of 
alwcess  il  is  mentioned  as  having  OLVUrred  twice,  in  31  cases  of  tumour 
it  was  present  in  19.  In  10  of  the  cases  under  my  own  observation  it 
was  present  in  S.  Bernhardt  mentions  it  as  having  occurred  in  4  of  the 
cases  in  his  collection,  and  Wetzel  in  5. 

Exophthalmos  has  been  observed  in  3  cases  of  tumour ;  namolyt  van 
Hell,  Booth  (case  1),  and  Frledcberg  (cjwe  ]). 

life  jiupils, — The  state  of  the  pupils  vanes  considerably  in  cerebellar 
disease.  Among  Wetzel's  cases  of  tumour  no  reaction  to  light  occurred 
in  7.  In  my  own  collection  the  pupils  were  dilated  and  fixed  in  8, 
in  all  of  which  there  was  blindness ;  and  dilated  and  sluggish  to  light  in 
8.  They  were  <lilated  in  3  cases  of  tumour  and  2  of  abscess,  and  not 
contractile  to  light  in  3  cases.  The  pupils  were  contracted  in  3  cases  of 
tumour,  and  contracted  and  fixed  in  2  cases  of  ha?morrhai;e,  reported  by 
Mills  and  Oliver.  They  were  first  dilated  and  then  contracted  in  a 
case  of  tumour  reported  by  van  Hel! ;  and  first  contracted,  and  then 
dilated  before  death,  in  a  caso  of  htomorrhage  reported  by  Barling. 

The  pupils  are  frequently  unequal :  thus  the  pupil  was  larger  on  the 


,qtido  of  lesion  in  5  cases  of  tumour  and  1  case  of  h.-emorrhago ;  aii'i  hirgcr 
•DH  tliti  uppusitu  bilk''  in  G  tiaws  of  luiDuur  mid   1   ui  ikhaccs-a.      lit  ii  aisu 

under  my  own  care  of  tumour  of  the  left  lobe,  ihu  left  pupil  was  at  first 

larger  than  the  right,  :i.rid  at  a  lau^r  date  tho  right  was  hirger  thiin  the 

left 

It  is  evident,  therefore,  fruin  ihcbo  facta  that  no  rcliacce  can  Iw  placed 

uiwn  tb«  coiiditioD  of  tha  pupils  as  a  means  of  regional  diagnosis  of  tha 

Re.-it  of  It;i?iiin. 

Affections  of  other  cranial  nerves. — In  addition  to  the  affections  of 

the  eraiu'ul  nerves  al>ovo  mentioned, — namely,  the  first,  second,  third, 
foni-lh  (rarely ),  sixth  (often),  and  eighth  (occasionally),  other  cranial  nerves 
may  suffer  imlirectly  from  cereliellar  lesion. 

The  fifth  cranial  nerve  not  infi-ortuently  Buffers,  either  the  sensory  or 
the  motor  division  or  Imth.  In  the  first  caae  we  have  amesihesia  or  purius- 
thcftia  in  sumc  of  tLe  regions  supplied  by  the  fifth.  There  was  jiariesthesia 
of  the  face  uti  the  siile  of  lesion  in  a  cose  reported  by  \Votzet  ;  in  a 
second  hy  M'Hurney  and  St.irr ;  in  one  (case  'J.S)  reported  by  Knapp, 
jiiid  in  another  by  this  author  (case  29),  there  was  nutnltneas  of  the 
face,  which  was  alsu  »omew}mt  Anollen  on  the  side  of  legion.  In  a  case 
under  my  own  Cfire  there  was  facial  neuralgia  on  the  oppofiitc  side. 
Ocojisionully  liiei"o  is  anresthesia  of  the  euniea  on  the  side  of  lesion, 
and  thia  may  bo  aeeompanied  by  neuro-paralytic  ophthalmiiL  There 
was  ana^iil heiiia  of  the  eornca  in  cases  reportitd  by  F'resioii  (cjiso  3), 
Jalland,  and  Wullenbert;,  In  the  last-mentioned  case  iho  anaesthesia 
was  total  on  the  side  of  lesion,  and  almost  total  on  the  opposite 
side ;  in  a  case  under  my  own  care  of  tumour  in  the  region  of  the  left 
flrHx-uliis  there  vas  anaesthesia  of  both  conie»^.  In  this  nise  there  was 
almost  complete  paralysis  of  the  muscles  of  mastication  on  the  left  side. 

ParcAis  of  the  nnisclcs  of  mastication  has  also  been  reported  in  two  of 
Wet^era  cnses  ;  and  rigidity  of  the  ninasetera  is  freijuent,  according;  to 
Macewen,  in  advanced  stages  nf  abscess.  The  afFectinns  of  t^isre  which 
have  been  not«d  above  (p.  ilT'J)  are  no  doubt  due  to  indirect  pressure  on 
the  fifth  nerve. 

Affections  of  the  face  or  seventh  cranial  nerve. — Atfections  of  the 
face  are  very  conmum  in  cereltellar  dise.^ftl',  and  ,ire  almost  always  unilateml. 
Ill  my  collection  of  t!4  cases  nf  tnmonr  I  Hiid  fariii]  pjiralysis  mentioned 
as  occurring  in  21.  In  3  of  these  there  was  weakness  of  the  face  on  the 
side  opjKisilc  the  lesion.  In  WcLzcl'a  there  was  wejikness  of  the  opposite 
side  of  the  face  and  correBpontling  limbs.  In  van  Hell's  cnse  the 
same  conflitinn  occurred  with  doubtful  wwiknoss  of  the  corresponding 
ann  ;  while  iji  Friedeberg's  (case  2)  the  limbs  were  unatTectcd, 

111  Mi  cases  the  facial  paralysis  wjis  on  the  side  of  lesion.  In 
Sucklings  cane  there  was  ]mralysis  of  the  face  on  the  side  of  lesion, 
and  of  the  limbs  on  the  o])po8ite.  In  Jallaml's  case  there  was  weak- 
ness of  the  pidate  as  well  as  of  the  face  on  the  side  of  lesion  ;  and  a 
similar  condition  existed  in  a  case  rei>orted  by  Pni-\"es  Stmrart.  In 
A  case  under  my  own  care  both  the  upper  and  lower  facial  regions  were 
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afiectocl.  In  S  cases  of  tumour  of  the  middJe  lobo  thero  was  weaknaaa  of 
the  face  on  ona  sitSo.  Among  my  cases  of  abscess  of  the  cai'ebelliim, 
weakness  of  the  face  is  mentioned  :ls  haWng  occurred  in  1  ;  namely,  faofti 
uid  limbs  on  the  same  side  (Dntmrnond),  nnd  of  the  face  on  the  side: 
opposite  the  larger  abecose  in  a  case  of  bilateral  ab6c<»«  reported  hy 
FrioJubei'g. 

In  4  case  of  left-aided  softening  reported  by  Menzies  there  waa 
facial  p&i-alysis  on  the  same  side  ;  and  in  one  of  hff-raorrhage  recorded  by 
FriodolRirg  there  was  paralysis  of  the  face  on  the  opposite  side. 

AGTections  of  the  tonsrue  or  hypoglossal. — Allcctions  of  the  tongue 
or  hyi>ogK>ssal  nerve  are  also  not.  infrequent.  Among  my  (i4  cases  of 
tumoiu-  it  occurred  13  times — II  timea  on  the  side  of  lesion,  and  tttnca 
on  the  opposite.  It  is  for  the  most  part  slight  and  often  doubtful. 
Articulation  \i  often  impaired.  It  is  dlfficnlt,  hcaitttting,  indistinct,  slow, 
and  somatimoa  of  u  scanning  clwractcr.  This  symptom  was  present  in 
17  per  cent  of  Bernhardt's  collection  of  cerebellar  tumours,  in  10  per 
cent  of  Wewer»,  and  in  IS  per  cent  of  my  own.  By  most  authors 
the  impairment  of  articulation  met  with  in  cases  of  tumour  is  regarded  ae 
due  to  pressure  on  tho  jions  nr  medulla ;  but  it  has  been  met  with  also  in 
cases  of  cerebellar  atrophy,  and  thus  it  becomes  a  question  whether  tho 
affection  of  avlicuktion  may  not  bo  of  a  similar  character  to  the  ataxy  or 
astasia  of  the  limbs.  Nuthnai^'t'l  found  impairment  of  ai-ticulation  in  all 
(namely,  H)  ctsos  of  total  cerebellar  atrophy,  and  absent  in  ■(  out  of  5  cases 
in  »vhich  tho  middle  lobj  was  not  affected  ;  and  tho  symptoms  in  a  cn^o 
reported  by  Hammarberg  are  strongly  in  favour  of  tho  articulatory 
disturbances  being  iho  direct  result  of  cerebellar  lesion.  In  this  case  the 
symptoms  ciimo  on  at  the  ago  of  seven  after  a  so-called  infl.'immation  of 
tho  brain,  and  for  three  months  there  were  continuous  strong  oscillations 
of  the  liinb^  and  tmnk,  the  patient  being  unable  to  pronounce  a  single  ^^fl 
word,  and  inci^t^xntly  emitting  inarticulate  s<.iund.s.  The  oscillations  ^^^k 
gradually  became  less  marked,  and  at  the  same  time  the  power  of  articu- 
lation improved,  but  remained  always  indistinct  and  scajuiing.  There 
was  well  marked  atrophy  with  sclerosis  of  the  cerebellum,  but  no 
degcncralivo  changes  could  be  funnd  in  the  traetfl  proceeding  from  tba 
articulatory  centres  of  the  cortex. 

iJitfioulty  of  swallowing  is  also  mot  with  ocoAfiionally,  especially  ia 
tumours.  It  w.'w  j^rcsent  in  fi  of  Benihardt's  cases,  3  of  U'ctzera.  ami  11 
of  my  ov!J\.  It  has  also  been  observed  in  some  cases  of  atrophy  (sea 
caaos  by  KirchholT  (uiso  1),  Bond,  Cramer). 

The  pulse  is  occasionally  affected,  being  somntimes  quickened  and 
sometimes  slowed,  more  particularly  in  CJises  of  tiUTiom-,  abscess,  or 
hiemniThage.  The  same  is  true  also  of  respiration.  These  disturbancee 
of  th(i  ]iu1h6  and  nwpinitinn  are  no  doubt  only  indirect  effects. 

Trophic  influence  of  the  eepebellura.— Lnciani  regards  the  cere- 
bellum as  exerting  a  trophic  influence  on  the  tissues — a  supposition  which 
be  bases  on  the  occun-ence  of  certain  cutaneous  and  other  dystrophies 
after  extirpjition  of  the  cerebellum  in  anima]*.     Among  these  effects  he 


describes  poljniria,  glycosuria,  ncetonuria,  marasmns,  cutaneous  AfTections, 
coiijuuclivitis,  etc.  Turncrn.tid  1  hiivc  not  been  able  to  eoiifinn  Lutiaiii's 
views  of  tho  intluenca  of  Uio  cerebellum  on  nutrilion;  nor  do  they 
rcccivo  muL'h  supjjort,  if  any,  from  clinical  observjition.  Polyuria  or 
glycosiiriji  has  occasionally  Ix-en  met  with  in  pjl.'^.s  of  tinnour,  and  Oliver 
records  a  c;ise  of  ha-moiThage  into  the  cereholhim  in  which  glycosuria 
on:urn:d,  which  did  not  exiitt  before  tho  lesion.  Tho  prulfubilily  is  that  the 
glycosuria  in  this  instance,  as  in  the  others,  is  due  to  irritation  of  the  floor 
of  tho  fourth  vontriclo,  in  accordancn  with  C'lainJo  Tieniard's  cxperinif-iita. 

Mental  changres.  —  Some  authoiii  (Nothnagel,  Gowcrs,  KircblioH")  are 
of  opinion  that  tlnj  ec:ri.*bel]ar  heniispherea  are  in  some  way  rehitcd  to  tho 
psychici]  functions  ;  but  the  rcsulls  of  (.'Kperlnientul  physiology  letul  no 
8UpiH>rt  to  this  h^-pothesia.  It  is  no  doubt  true  tWat  in  most  cases  of 
cerebellar  atrophy  there  is  some  impairment  of  intnlhgenco,  varying  from 
more  weakness  of  intellect  up  to  imbecility  or  even  idiocy;  but  this  is 
more  probably  tho  rusult.  of  some  cerebral  degeneration  coincident  with 
thai  which  had  led  to  tho  cerebellar  atrophy.  This  view  is  borne  out  by 
the  facts  of  Hammarlwrg's  case,  in  which  the  cerebellar  symptoms  began 
al  the  ago  uf  seven  ;  yet  there  was  no  disturbance  of  intelligence  until 
the  ago  of  twenty-four,  and  that  after  a  chill  and  mental  overwork.  In 
tumours  of  the  cerebellum  mental  hebetude  or  stupor  is  not  uncommon, 
but  this  may  with  good  rcafion  be  ascribed  to  secondary  hydrocephalus. 

MentiU  duhiess  and  ajiathy  were  picscut  in  33  per  cent  of  Itunihimll'a 
cases,  in  35  j>cr  cent  of  Wetzd'H,  and  in  37  per  cenit  uf  my  own.  At 
other  times  tho  mental  condition  is  one  of  irritability  and  restlessnesa. 
OccasiouHlly  there  are  hallucinations  of  sight  or  hearing, 

Influence  of  cerebellar  lesions  on  life. — Cerebellar  disease,  as  such, 
is  compatible  with  long  duration  of  life.  Thus  in  a  case,  reported  by 
Bond,  of  complete  sclerosis  of  the  cerebellum,  tho  diu-ation  of  life  was 
fifty-three  yciun,  death  occurring  not  from  the  cerebellar  disease,  but  from 
phthisis.  In  thoiti:  forms  of  dineaso  such  as  tumours,  calculate^]  to  pro- 
duce indirect  disturbance  of  other  centres,  the  duration  of  life  varies. 
Cerebellar  tumonra  often  Tun  a  very  rapid  course.  Tho  average  dura- 
tion is  two  years  (Preston).  It  is  a  noteworthy  fact,  however,  that, 
after  several  months  of  active  disturbance,  periods  of  remission  may 
occiu-,  extending  for  sevend  years,  during  which  the  patient  may  continue 
apparently  well,  with  the  exception,  perhajis,  of  impikirment  or  even  total 
loss  of  vision  dependent  on  post-nouritic  atrophy.  Death  occurs  not 
infrequently  f|iulo  suddenly,  apparently  from  sudden  failure  of  respira- 
tioiL  This  mode  of  death  occurs  in  fixtm  20  per  cent  Lo  i!5  per  cent  of 
cases  of  tunitmr. 

Accessory  symptoms. — ^Cortain  other  symptoms  are  met  with  in 
cerebellar  disease,  which,  though  not  of  themselves  of  a  localising  value, 
are  of  some  importjincc  t^iken  in  conjunction  with  the  other  direct  and 
indirect  symptoms  described  above.  These  are  vertigo,  vomiting,  and 
headache.  Vertigo,  though  not  charact-eristic  of  cerebellar  disease,  is 
specially  frequent  and  often  very  distressing.     Notbnagel  is  iuclined  to 
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regard  it  as  a  direct  dymptoni,  hut  tbis  i»  more  than  doubtful,  as  in  ttio 
groat  nuijority  of  the  cases  of  atrophy  it  is  absent.  It  is  present,  how- 
ever, ill  a  largo  proportion  of  tho  caacs  of  tuniuUL-,  and  occurs  fri;queiiily 
also  in  caaea  of  absci:s3,  aufteuiiig,  aud  biemon'bage.  The  same  may  be  said 
of  vomiting'.  It  id  more  frtHjuent  and  mora  pursistent  tlian  in  similar 
dise^iso  affecting  the  othei'  ititracranial  centres.  It.  is  absent  in  ca8cs  of 
atrophy,  and  is  uiuw  particularly  asaociatod  with  those  fonus  of  diacaso 
which  encroach  on  thu  posterior  fossa  of  the  skull.  Tho  special  frequency 
of  vomiting  under  such  conditions  may  perhaps  he  duo  to  alFection  of 
the  medulla  ohlungatji  and  roots  of  tho  vagus. 

The  headache  of  cerebellar  tumour  is  an  early,  and  often  for  a  long 
time  the  only  syniptom.  It  is  often  very  intense.  The  position  of 
the  hcjulacho  does  not  nccessai-ily  correspond  to  tho  situation  of 
the  diDcaao.  Though  often  occipital,  it  may  he  wholly  or  mainly 
fronta,!,  or  temporal.  In  one  case  of  long  duration,  under  my  own  care, 
pain  wiiti  ft'ontul  fur  eighteen  years,  and  occipital  during  the  last  four 
years.  A  peculiar  ca.'io  has  been  rejjorUid  by  Purves  Stewart.  This 
was  a  cystic  tumour  of  the  right  cerebellar  hemisphere,  with  persistant 
boring  headache,  strictly  localised  to  a  small  area  iu  the  left  frontal 
region.  He  is  lyi  opinion  that  the  situation  of  the  pain  in  this  region 
may  be  accounted  for  by  the  anatomiwd  connection  of  the  cerebellar 
honilsphcre  with  tho  opposite  frontal  region  of  the  ceix'brum,  and  that 
a  pain  of  tin's  charai-ter  may  iherefuru  have  localising  value.  Kiiapp 
also  reconls  a  cnst;  in  which  then:  wns  such  marked  tenderness  over  tho 
opposite  temple  that  the  p.'iticnt  was  trephined  in  this  region. 

My  own  exporionco  tus  led  me  to  attach  compamtivcly  little  im- 
portance to  the  situation  of  the  pain  spontaneously  complained  of  in 
intracranial  disease.  It  is  otherwise,  however,  with  the  pain  which  is 
elicilod  by  deep  prpjwnre  or  percussion.  In  a  large  proportion  of  tho 
cases  of  cerebellar  disease,  tenderness  or  decided  piun  may  I>o  elicited 
in  the  occiput,  even  though  not  spontaneou-Hly  complained  of;  and, 
according  to  my  own  ubservation,  it  is  most  marked  on  the  side  corre- 
sponding to  thu  discfi-so ;  though  in  some  cases  the  whole  occiput  is  so 
tcjidcr  tluit  it  is  difficult  to  be  certain  of  the  predominance  of  one  side 
over  the  other.  In  the  abaenee  of  other  localising  symi)tonis  I  attach 
gi-e:it  importance  to  the  seat  of  the  greatest  intensity  of  the  pain  on 
pressure  as  an  index  of  tho  probable  position  of  tho  lesion. 

Heredo-ataxie  c^p6belleus©  (cerebellar  heredo-ataxy). — Lindcr  the 
above  title  Marie  (73)  first  described  this  affection,  which  he  cunsidcred 
dependent  on  atrophy  of  the  cerebellum  ;  he  founded  his  nosological 
classification  upon  certain  cases  observed  by  himself,  together  with  others 
reported  by  Fraser,  3  cases  reported  by  Nonne,  21  cases  of  hereditary 
ataxy  reported  by  Sanger  Brown,  and  one  or  two  others. 

More  recently  a  monograph  by  Paul  I/)nde  h.ia  appeared,  of  which  an 
excoUent  abstract  has  been  made  by  Orraerod  (85). 

Aa  the  name  denotes,  the  disease  lends  to  afl'cct  several  members  of 
one  family. 
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The  leading  (lymptf)ma  .iro  of  tlm  wrnhell.'tr  type;  ruimely,  rlifticnltr  of 
nuiintaiiiing  tlie  efiuilihriiim,  anil  .in  imste-iriy,  reeling  gait  The  reaeni- 
blanco  iKitwocn  the  easuntiul  sjiiiptonis  and  those  caused  hy  oxpcriiuental 
or  uther  Itv-^ions  uf  the  vuruljelliim  sltvl's,  iwcurJiiig  tu  Londe,  tu  inUicato 
the  cerehcUum  as  the  scat  of  the  diseaao  ;  but  the  cascs  vrhlch  have 
been  examined  aftpr  death  are  as  yet  too  fmv  to  establish  this  with 
aiiy  degree  of  certainty.  In  one  of  those  reported  by  Monno  thtrc  ivas 
general  atrophy  of  alii  the  cercbTO-spinal  ecnti-es,  but  there  wu«  entire 
absence  of  the  jKJslero-later.d  spinal  degeneration  characteristic  of  Fried- 
reich'a  disease  (p.  152).  In  a  case  rejmrted  by  Menzel  there  was  great 
atrophy  of  the  cerebellum,  acid  degoneration  also  of  the  posterior  columns, 
])03lcrior  routs,  posterior  rout  ganglia,  crossed  pyramidal  and  direct 
cercljellar  tracts. 

The  chief  points  of  distinction  between  cerebellar  heredoataxy  and 
Friedreich's  disejise  arc,  firfit,  that  the  knee-jerks  are  increased  instead  of 
being  al>sent ;  and,  secondly,  that  there  are  no  trophic  disturbances,  and 
no  scoliosis  or  tali]>cs  so  characttiristic  of  the  latter  disease.  Lando  is  of 
opinion  that  this  and  Friedreich's  disease!  both  consist  in  a  family  tend- 
ency to  degenoration  of  tho  cerebellospinal  system — the  dogenoratioii 
in  the  one  group  affecting  chiefly  the  cerebellum,  and  in  the  other  chiefly  the 
cord,  and  sometiimis,  as  in  Meuzd'a  case,  Iwth  together. 

Sximmary. — Lesitins  of  the  cerehellnm  may  be  entirely  latent  This  is 
the  case  most  frequently  when  only  one  cerebellar  hemisphere  is  affected. 

Tlie  palhognomotiic  imlicatiou  uf  cerebellar  disease  is  au  uucertaiu, 
reeling  gait  like  that  of  alcoholic  intoxication. 
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Lesions  of  the  rEREBKi,LAR  PEnrNrr.RS. — LesioTiR  Uinitfld  to  iho 
cerebellar  peduncles  are  exceedingly  r»re,  JinH  in  the  case  of  the  inferior 
peduiietcs  practically  unknown.  The  most  e,xact  iiifommtion  which  we 
{tossBss  rui^peoiiij);  the  etTucU  of  lesions  of  these  stnicturus  ijb  derived 
from  experimental  physiulogj*.  The  best-known  experiments  are  thoso 
of  Magondie  on  the  middle  podnndea.  MAgendie  dcRcriboR,  as  the  chief 
efTecl  of  the  section  of  the  middle  peduncle  in  iho  lower  animals,  an 
irresistible  tendency  to  roll  towards  the  »ido  of  lesion,  and  a  peculiar 
skeir  deination  of  the  optic  axes  fo  that  the  eye  on  the  side  of  lesion 
looked  downwards  and  inwards,  and  the  other  iipwnrde  and  outwards. 

Ciirachniann  has  described  as  the  ctTect  of  eection  of  the  united 
anterior  and  posterior  cerebellar  peduncles  in  rabbits,  first,  irregular 
muscular   contractions,  without   rotation  or  change   of  position ;    and, 
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«efonfl]y.  a  forced  position  to  the  side  of  lesion  (Seitenzvrfingalnge),  to 
which  the  aninial  always  returned  if  ciisplaced,  and  which  it  ret^iiiied  till 
dcjith.  Ho  obtainwl  tlie  sarno  results  on  cutting  through  the  middle 
jKiduricle  aeiJarately,  and  attributes  the  rotatory  movements  and  &(|uinl, 
described  by  Magcndie,  to  lesion  of  the  pons  and  tubcrculum  ucusticum, 
rather  than  to  lesion  of  the  peduncle  it«elf.  Turner  ami  I  have  found 
that  division  of  any  ono  of  the  cerebellar  peduncles  in  the  monkey  pro- 
duces symptoms  similar  to  those  of  destruction  of  the  latentl  Sobc  (sec 
page  363),  the  chief  difference  being  the  greater  tendency  to  roll 
towards  the  side  of  lesion.  The  moat  characteristic  and  frequent  forced 
position  was  observed  after  section  of  the  inferior  peduncle,  namely,  curva- 
tion  of  the  vertebral  axis,  with  the  concaWty  towards  the  side  of  lesion ; 
adduction  and  flexioti  of  the  limbs  on  the  side  of  Icsiati,  and  aMuction 
and  extension  of  the  limbs  of  the  opposite  Hide.  In  the  majority  of 
cases  also  the  chin  was  deHected  towards  the  side  opposite  the  lesion, 
and  in  the  direction  of  the  rotation  round  the  vertebral  axis  which 
oauscd  the  animal  to  roll  to  the  side  of  lesion.  The  tendency  to  rota- 
tion, however,  is  only  a  tenniorary  phenomenon,  and  ultimately  eutirely 
subsides. 

Superior  peduncle. — Curschniann  has  recoi-ded  a  case  of  softenings 
from  cjipiUary  haemorrhage,  in  the  right  sujierior  peduncle.  There 
were,  however,  indiojitions  also  of  Imsilar  tubcrculouR  meningitis,  which 
Bomewhat  complicated  the  case.  The  sjTnptonis  were  a  forced  position 
of  the  hoai:!  and  body  towards  the  right  side,  to  which  position  the 
patient  invariably  returned  when  resistance  to  the  movement  was 
withdmwn.  There  was  no  motor  paralyais,  and  no  deviation  of  the 
optic  axes. 

Baniiistor  has  recorded  a  case  of  minute  hremorrha^c  extravasa- 
tion in  the  ventral  aspect  of  the  right  superior  cerebellar  peduncle. 
The  symptoms  were  suddf  n  onset  of  vomiting,  which  was  vei-y  persistent, 
and  a  reeling  gait.  The  patient  lay  on  the  right  side  with  her  head 
turned  strongly  to  this  aide.  The  left  arm  was  rigidly  flexed,  the  left 
leg  extendotl  and  Lix.  The  oyolialU  were  in  rapid  horizontal  movement 
from  side  to  side.  The  whole  of  the  left  side  became  ultimately  para- 
lysed, and  tlie  right  siile  also  paretic.  The  patient  in  the  l.-iter  stages 
lay  on  her  back,  but  the  head  was  still  turned  to  the  right.  Death 
DccurrtHl  twenty-two  Lout's  after  the  onset 

Middle  peduncle. — Lesions  implicating  the  middle  iiednncle  are  not 
unknown,  but  they  are  rarely  limited  to  the  peduncle  itself.  Occjiaion- 
ally  hiemorrhagic  extravasation  occurs,  more  or  less  limited  to  the 
peduncle,  or  extending  aUo  into  the  side  of  the  pons. 

The  symptoms  are  somewhat  variable,  and  it  is  not  easy  to  eliminate 
the  fact*  due  to  lesion  of  the  peduncle  from  those  due  To  lesion  of  the 
pons  or  adjacent  structures.  Not  infrei|uent!y  paralytic  symptoms  of 
the  limbs  and  cranial  nerves  complicate  those  strictly  de(«ndent  on  the 
peduncular  lesion.  The  most  chiuucteristic  symptrjnis  that  have  been 
obsen'od  are  forced  movements^  or  actual  rotation,  associated  occasionally 
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with  HovintioH  of  the  optic  nxes.  A  ctsc,  ol>servMl  by  Serres,  has  bocn 
tfptirttnt  liv  LongBt>  in  which  there  was  a  foius  of  soft^niufi  ax,  the  point 
wher«  iho  right  PWTbellar  peduiidu-  radintcs  into  the  cerolwlljir  bcnii- 
utherCv  The  symptonia  bogan  with  rotation  from  right  to  left,  followed 
br  left  heinipie}.'ift,  which  ultimately  disapptiai-e*],  with  the  exception  of 
tb«  pamlvsiu  of  the  left  leg.  Death  occurrerl  five  months  after  the  first 
coKl.  Til  another  case,  reported  by  Konat,  the  imticnt,  a  woman 
Aged  CO,  had  nn  apoplectic  attack  due  \a^  h^t.'murrhagii:  efTusion  in  the 
right  middle  iieduncle.  The  patient  assumed  ji  forct>tl  position  on  the 
right  side,  with  the  head  stron<j;ly  tunnel  to  this  sitie.  The  eycB  were 
immovjible,  and  the  optic  axes  devimed  so  that  the  right  eyo  looked 
downwards  and  uulwarda,  and  the  left  upwards  and  inwards.  Death 
ucrtirred  on  the  following  day.  Anuther  interesting  case  has  been 
ii'ihiricd  by  Friwleiwrg  of  hjemorrhaglc  effusion  into  the  left  cere- 
Wllar  hemisphere  followed  by  meningitis  dnc  to  tninmatic  lesion.  In 
this  case  the  patient  eufleied  fn^m  vertigo,  with  a  tendency  In  walking  to 
go  Uj  the  left,  followed  by  reix-ated  attacks  of  rotation  roimd  the 
vortical  axis  from  left  to  right.  The  eyes  were  in  a  constttnt  state  of 
(Kviliation.  On  ccs^Jition  of  the  rotatory  attacks  vertigo  continued,  and 
a  sensation  as  if  he  were  falling  to  the  right.  The  whole  duration  of 
the  symptoms  was  about  five  weeks.  A  case  of  tumour  implicating  the 
right  middle  pednnelp  has  Wen  recorded  by  Bemhanit.  In  this 
cost!  the  piitient  when  lying  in  bexl  h«d  a  tendency  to  turn  from  right  to 
loft  The  eyes  looked  upwards  and  to  iho  left,  and  there  was  somo 
degi'co  of  nystjigmus.  In  stjiuding  and  walking  there  was  a  tendency  to 
fall  to  the  left. 

Inferior  peduncle.— There  are  no  clinical  cases  on  record  of  lesions 
strictly  limited  lo  the  inferior  peduncle.  I  have  already  alluded  to  the 
characteristic  forced  movements  and  tendency  to  rotation  which  invari- 
ably occurred  after  section  of  the  inferior  peduncle  in  monkeys.  Very 
oommoiUy  also  aiuesthesia  of  the  cornea  and  face  occurred  on  the  side  of 
lesion,  owing  to  almost  unavoidable  division  of  the  subjacent  ascending 
root  of  the  trigeminus.  On  experimental  grounils  I  ahoidd  be  led  to 
suppose  that  foiTed  movemenis  or  tendency  to  rotation  assoeiaied  with 
anxsthcsia  of  the  cornea  would  bo  palhngnnnionic  of  lesion  of  the  cor- 
responding inferior  peiluncle  of  the  cerebellum.  I  have  not  been  able 
to  had  any  ri.-eui^  of  ttuch  a  combiiuLtion  of  symptoms  in  nuui.  A  case 
has  lieen  recorded  by  Couty  of  a  tumour,  tho  size  of  a  nut,  nfTeoting 
the  left  inferior  peduncle ;  this,  however,  was  complicated  by  tubercu- 
lous inenirigitis  of  the  convexity  and  base.  Ihiring  life  there  were  motor 
disordei-3  on  tlie  side  of  lesion — at  first  pseudataxie,  and  later  hemi- 
plegic,  the  face  being  nnat?ect<Ml.  There  was  no  loss  of  sensation. 
BrissRud  has  lately  reconJed  a  case  of  tumour  of  the  left  rostiform 
iMxly  which  affected  also  the  anterior  segment  of  the  left  cerclwUar  hemi- 
sphere. The  situation  of  the  tumour  was  diagnosed  during  life.  The 
symptoms  were  slowly  increasing  di^afncrts  in  tlie  left  ear,  coTividsive  tic 
0)1  the  left  side  of  the  face,  stifiness  and  pain  iu  the  neck,  rotiuctiou  of 
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the  hw«],  severe  occipital  hr-nlacho  and  cerebellar  gait.  No  forced 
movoraeiita  or  rotatory  disttirWnces  were  olwerverl  in  ihwe  two  casen, 
nor  dous  there  appear  to  have  bcetj  anipsthesia  of  the  cornea  or  face  on 
the  side  of  lesion.  Moiidelj  in  ropoiting  a  case  of  Graves'  disease 
iu  which  there  was  atrophy  of  the  left  reatiform  body,  attempts  to 
etitai>liah  a  relation  between  this  disease  and  lotion  of  the  resdiforni  body, 
and  quotes  the  experiments  of  Filehue  and  others,  from  which  it  appears 
that  syiuptoniit)  resembling  Graven'  dtucase  were  induced  in  dogs  and 
r.ibbits  by  section  uf  the  corpus  reBlifornio.  Turner  und  I,  however, 
observed  no  such  phfinomona  in  monkeyg  ;  and  in  man  integrity  of  the 
restiform  htidy  b.uj  oft-en  been  established  in  cases  of  IJravcs'  disease 
{vidt  Joffroy  and  Achard,  Ilezel,  and  Maude). 

It  thus  appeai-3  tliat  the  most  characteristic  symptoms  nf  lesion  of 
any  of  tha  cerebellar  peduncles  are — rotation  round  the  vertebral  axis, 
or  forcible  impulse  causing  the  patient  to  assume  some  fixed  position. 
In  lesions  of  the  superior  peduncle  the  cases  of  Curschraann  and  Ban- 
nister show  a  forced  position  on  the  side  of  lesion  ;  in  those  of  the 
middle  pcduticle,  the  wises  of  Serres,  Frieduberg,  and  Bernhardt  show 
rotation  from  the  side  of  lesion  ;  and  tlmt  of  Xonat  forced  position  on 
the  side  of  lesion, — facts  which  are  all  in  harmotiy  with  the  experiments 
of  Mageiidie,  iw  well  Jia  with  those  of  Turner  and  myself.  For  tho 
rotation  from  the  side  of  lesion  is  essentially  the  same  phenomenon  as 
forced  position,  or  rolling  towards  the  side  of  lesion. 
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Lesions  of  the  MEDtaLx  ori/ingata.  —  Tho  pathology  of  tho 
medulla  oblongata  is  unuiiually  complex.  Not  merely  is  it  primarily  liable 
to  the  same  lesions  as  atfect  other  nerve-c entree,  hut^  more  frequently, 
it  is  implicated  in  diseases  primarily  originating  in  tho  pons  ur 
cerebellum ;  it  is  also  liable  10  be  atFected  indirectly  by  intracMniia.1 
disease  in  general,  particularly  by  those  fom\s  which  giuso  ari  increase  of 
the  intracranial  pressure.  Being  also  a  kind  of  isthmus  l>etwepn  the 
brain  and  (>pinjd  cord,  it  is  subjt.'ct  to  ascending  or  descending  degenera- 
tions iti  consequence  of  eerebml  or  spinal  lesions  ;  and,  being  the  centre  of 
■  many  complicated  synergic  muscular  acts,  its  nuclei  are  subject  to  s(>ecial 
I       forms  of   deyoneration  similar  to  those   wliich   alTect  the  oculo-motor 


nuclei  and  anterior  coriiua  of  the  spinal  cord.  liVith  the  indirect  affsc- 
ti(Hi8  of  the  medullii  oblongata  in  connection  with  various  forms  of  inlrfr- 
cratiinl  diseitso,  uiiccnditig  liiid  descending  dcgciiorutions,  and  the  climcal 
history  of  Imlbar  or  labio-glosso-Iaryugcal  ijaralysjs,  it  is  not  the  purjK»se 
of  this  article  to  deal,  us  these  suljjects  are  diacussed  under  their 
reapcctivo  beads.  Attention  will  be  mainly  directed  to  the  forms  of 
diseaae  primarily  affecting  the  medulla  oblongata,  and  to  the  Kymptumg 
on  whicTh  th(!  re^oiial  diagnosis  cuu  bo  based. 

Hcemorrhage. — H.-eniorrhago  limited  to  the  medidla  is  compjiratively 
rar«  ;  mure  often  the  pons  and  medulla  are  affoeted  together.  It  may 
be  the  result  of  diaease,  or  duo  to  injury,  such  as  a  blow  on  the  hcjwl  or 
back  of  the  neck.  Duret  (.t)  has  libown  that  in  aiiimuU  l>low8  on  the 
head,  oapeoially  on  the  forehead  and  vertex,  may  cause  punctiform 
extravasations  in  the  medulla  oblorigatit  and  base  of  the  brain.  Schuiz 
has  recorded  a  east^  of  buUiar  paralysis  immediately  following  a  blow  on 
the  Iwwk  of  the  rtpck,  prt-sumably  due  to  tmumatic  hiemorrhage.  Not 
infreipiently  etiusions  of  lilood  take  place  in  the  fourth  ventricle,  either 
arising  from  the  jwus  medulla  or  cerebellum,  or  from  inundations 
of  the  lttt*Tal  ventricles  gaining  access  by  the  miucduct  of  Sylvius, 

Hiemorrhagu  into  the  medulla,  or  into  the  fourth  ventricle,  ia  usually 
fatal  Death  may  bo  instantaneous,  or  within  a  few  hours,  in  pn>found 
coma  with  stertorous  respiration  aad  occasional  convndsions.  Very 
rareU'  bulbar  hsKmorrhage  gives  riae  to  chronic  stationaiy  lesions  with 
bulbar  symptoms,  but  these  are  mostly  due  to  thrombosis  or  embolism,  or 
oculo  myelitis. 

Softening. — Softening  of  the  medulla  oblongati,  due  to  throml>osis  or 
embolism  of  the  vertebral  arteries  and  their  bmnches,  is  of  coramoa 
occurrence,  and  is  the  cause  of  what  is  termed  apoplectifunn  bulbar 
paralysis.  The  arteries  of  the  medulla  oblongata,  according  tt>  the 
njaearches  of  lUiret  (3),  arise  from  tha  vertebrals,  or  frnm  their  branches 
the  anterior  spinal  and  posterior  inferior  eerebcllar.  One  set  of  these 
vessels,  the  medial,  enter  the  medulla  in  the  middle  line,  and  supply  the 
nerve  nuclei.  The  medial  liranchea  to  the  eleventh  and  twelfth  nuclei 
arise  fn)ui  the  anterior  spinal.  Thtjftc  of  the  tenth,  ninth,  and  eighth 
come  from  ihe  loisilar  or  upj>er  eiul  of  the  vertebral  artery.  The  other 
set— n.T,mely,  the  lateral  or  radicular  branches — enter  the  medulla  ivith  the 
nerve-roots,  and  supply  also  the  nerve  nuclei.  The  radicular  bmnches 
to  the  bulhur  nen'es  arise  from  the  vertcbnd,  except  that  to  the  spinal 
accessurv  which  eonics  from  the  inferior  cerebellar  ;  and  that  to  the 
hypoglossal  whii;h  arises  from  the  anterior  spinal  aitery.  Those  to  the 
facial  or  auditory  nerves  may  come  from  the  vertebral,  or  basilar,  or 
both. 

Embolic  or  thrombotic  occlusion  of  these  arterioles  gives  rise  to 
softening  of  the  centres  to  which  they  are  distributed,  arid  therefore 
causes  acute  bu!t>ar  symptoms.  The  extent  and  severity  of  the  symptoms 
vary  as  the  po!>ition  and  extent  of  ihe  softening.  Generally  the  onset 
is   sudden  as   iu   hsemoirluige,  but  the   course  is  more  stow  and   the 
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duration  more  cbronic.      As  a  rulo  thoro  is  no  loss  of  consciousness, 

Hn>I  this  is  sometimes  coiiaidei-ed  as  a  poiut  of  distinction  between 
hiemorrh.'igo  jitui  (fi>ft,i'(ii!ig,  Imt  it  is  douhtfiil  whether  it  is  tniatworthy. 

The  aymptoms  caused  liy  softening  so  induced  will  b«  considered 
presently. 

Tumours.  —  Tumours  may  originate  prinuirily  in  tLc  medulla 
oblongata;  but  taava  commonly  they  invade  tha  medulla  from  tha 
cerebellum,  pons,  or  Kise  of  the  slcul).  B(wides  the  special  locidising 
symptoms  there  are  the  gcnenti  symptoms  of  intracranial  tumour.  Of 
these  vouiiliti|L;  is  usiuUly  specially  well  nutrked,  while  optic  noiu-itis  is 
not  infretjuently  ubsent. 

Cjises  havo  been  recorded  af  tumour  actually  in  the  substance 
of  the  medulla  without,  any  of  the  characteristic  symptoms  in  life 
(Wilks). 

Abscess. — Abscess  uf  the  medulla  is  very  rare.  Eiscnlohr  has 
recorded  two  cases  of  absceas  of  the  meduUii — the  one  aecondary  to 
empyema,  the  other  xx\  cerebro-spinal  meningitis.  Chassel  has  recorded 
one  secondary  to  acute  infectious  osteomyelitis. 

Acute  bulbar  myelitis. — irmler  ihis  heJid  an  afl^ection  is  described  of 
the  natiue  of  buUiar  or  labio-glosao-laryngeat  paralysis,  but  of  rapid 
onset,  and  probably  duo  to  acute  inflammation  of  the  Tmllwir  nuclei. 
The  aymptoms  set  in  generally  with  dysphitgin,  fullowt-Hi  by  paresis  or 
paralysis  of  the  soft  palate,  larynx,  and  tongue.  The  extremities  are 
occasionally  paretic,  and  i>andysis  of  the  fjice  and  ocular  muscles  is  not 
uncumuion.  The  temperature  is  occasionally  elevated,  the  pulae  always 
rapid,  and  death  occurs  iu  a  few  days  or  weeks,  invariably  preceded  by 
paralysis  of  respiration. 

Microscopical  examination,  in  the  few  caaes  so  examined,  has 
revealed  signs  of  inttumniatory  change  in  the  bulbar  nuclei, — petechial 
hsemorrhages,  throml>OMi.s,  and  small-collwl  infiltration. 

Compression  of  the  medulla. — Sudden  compreasinn  of  the  medulla 
is  nut  uncommon  frouk  fracture  or  diKlocAtion  of  the  atlas  and  axis,  as  in 
falls,  hanging  twisting  the  neck,  or  diseased  vortebra.  Usually  death 
is  iustaiitatjcous  from  respiratory  (laralysis — the  heart  often  continuing 
to  beat  for  an  appreciable  interval  after  cussatiun  uf  all  respiratory 
movements. 

Gnidual  compression  of  tho  modidla  oblongata  may  be  caused  by 
cbronic  disease  and  tumours  at  the  base  of  the  skull,  aneurysm  of  the 
basilar  or  vort*;bral  arteries,  etc-. 

Oppenheim  and  Siemerling  attribute  compression  symptoms  in 
some  cases  to  dilated  atheromatous  veaseia.  They  are  of  opinion  that 
arterio- sclerosis  often  leads  to  dilatjition  of  the  vessels  without  any 
appjirnnt  anatomic^al  lesion,  and  yet  tho  pons,  medulla,  and  the  issuing 
nerves  may  suffer  in  function  from  the  pressure  so  exerted. 

Symptomatology  ^The  pathognomonic  sj*mploms  of  bnlbar  lesion 
are  a  conjoint  alTection  of  the  extremities,  and  of  one  or  more  uf  the 
bulbar    craiual    nerves,    with    impairment   of    speech    and    deglulttiun, 


Utteitrer  vith  canUorespiratory  disturbances.  In  some  cases  of  btilWr 
I— on  ibv  limbs  only  xre  atTectcd,  in  n-hich  case  no  certain  diagtiusis  can 
be  nuulo  of  ihe  wat  of  the  lesion.  All  four  limbs  tnay  be  i«n-aly8e<l : 
or.  in  other  cases,  tbo  ntfcction  of  tbe  Hmbs  may  be  of  the  hemi- 
plrgtr  rtrxIiT.  Wiih  the  limbs  iho  cranial  iiervo  mo*t  frcf|nently  impU- 
CAlcil  is  ibe  hyitoglossal,  more  rarely  tLe  seventh  ur  sLxth.  When  the 
hyj»o«;liJssaI  is  amicUil  iho  syraptoms  are  iniiiaireil  mobility  of  tbo  tiJngiie, 
wiih  ft  pr«it<>r  or  less  degree  of  dv«i.rihri.a.  Tbift  comhln;ition  of  Ryrap- 
toms,  howovt'r,  niay  also  arise  from  dise^we  of  the  pons,  and  there  arc  uo 
foaturvs  which  clcurly  distinguisb  between  the  one  and  the  other.  The 
htii^ie  and  tbo  speecb  aro  rarely,  if  ever,  so  affected  as  in  progressive 
bulhiir  paralysis,  nor  has  atrophy  of  the  tongne,  with  diminished  electrical 
oontivctility,  boon  observed.  An  exemplary  caae  of  bnUiar  lejiion  with 
piiralyfiid  of  the  limbs  on  the  one  side,  and  of  the  ton^aie  on  the  other, 
has  been  rocoitled  by  Matlamo  Goukovsky.  Tlic  autopsy  revealed  a 
focus  of  softening  limited  to  the  left  olive  and  left  pyramid,  and  destroy- 
ing the  greater  part  of  tho  root*  of  the  left  hypoglossal.  She  refers  to  a 
similar  case  rep«:)rtyd  by  Sou^iies,  which  was  complicated,  however,  with 
parulysis  of  the  sixth  and  seventh  nerves, 

In  some  cases  the  affeclion  of  the  limbs  is  of  a  diagonal  cbaraeter, 
that  is,  tho  arm  is  afiect^d  on  the  one  side  add  the  leg  ots  the  other.  This 
can  only  occur  when  the  motor  fibres  for  one  limb  are  cut  before  decussa- 
tion, and  those  for  the  other  after  they  have  crosscil ;  in  such  a  case 
tho  lesion  must  he  situated  at  the  decussation  of  the  pyramids.  An 
instance  of  this  kind,  due  to  a  minuto  hremorrhngo  in  the  lower  part  of  the 
mwlulla  oblongata  on  one  side,  has  been  recorded  by  Tildwley. 

Turner  (IS)  and  I  have  shown  that  deatniction  of  the  tulwrcle  of 
Kolando  raunes  anicstbeaia  in  the  region  of  distribution  of  t,be  fifth  nerve 
on  the  side  of  lesion,  and  analgesia  of  the  trunk  and  limbs  of  the  opposite 
side.  A  case  illustrating  tills  coiubinatioti  of  symptoms  has  been  recorded 
by  Senator  ;  it  w;is  due  to  thrombotic  softetung  in  the  outer  [lostero- 
inferior  aspect  of  tho  left  side  of  tbo  medulla  oblong-ata.  The  symptoms 
were  ana-sthesia  of  the  left  fifth,  and  almost  complete  analgesia  of  the 
right  side  of  the  body. 

In  some  casus  of  bulbar  lesion  an  at-ixic  condition  of  the  limbs  has 
been  observed.  Goldscheider  has  recorded  a  case  of  lesion  affeciing 
the  pyramids,  upper  part  of  the  olives,  inter-olivary  layer,  and  nuclear 
region  on  both  sides,  but  specially  the  left,  in  which  tho  left  arm  was 
clbjrcic,  but  ap|jiireiitly  nonnal  sm  regards  Bcnsation  ;  while  there  was 
loss  of  the  sense  of  position  in  tho  light  arm.  He  is  of  opinion  that 
this  case  shows  that  tho  tracts  of  the  n^uscie-Bonse  occupy  a  diflerent 
region  from  thf'se  of  other  forms  of  sensibility — the  former  lying  mesial 
to  the  hypoglossal  nerves,  the  latter  occupj'ing  the  outer  portion  of  the 
formatio  reticularis  \  and  Starr  considers  thai  the  absence  of  ataxy 
in  antOBtbctic  limbs  is  due  to  the  filk-t  not  Ix'ing  affected.  These  arc 
points,  however,  on  which  furtlicr  itivesligiition  is  needed. 

A  symptom  of  great  iatportance  in  the  regional  diagnosis  of  bulbar 
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lesion*  ia  the  nccurrenco  of  dysphagia  or  paralysia  of  deglutition.  Dva- 
pliagifi  may  ;iIso  occur  to  some  extent  from  lesion  of  the  p<*iiR,  esj>ecially 
when  the  toiigiio  is  nfiected ;  but  complete  pnijilysia  of  deglutition  is  a 
sign  of  direct  or  indirect  lesion  of  the  niidulla  oblongiita.  This  nuiy  occur 
when  the  movements  of  the  tungiie  are  only  relatively  elightly  impaiTe4l. 

Paralysis  of  thn  soft  palito  on  oiio  or  both  aides  is  a  freijuent 
symptom,  and  with  this  there  mAy  be  entire  lass  of  the  pithit-o  refiex. 
Together  with  the  affection  of  the  soft  palate  there  may  he  hoarseneas  or 
aphonia  from  paralysis  of  one  or  bolh  vocal  airds. 

The  association  of  paralysis  of  the  palate  and  of  the  voca!  conis,  and 
especially  iho  ahsenro  of  pulnto  reflex,  servo  to  distingnish  true  huUiar 
lesion  from  the  pseudo-hulbftr  paralysis  resulting  from  bilateral  lesion  of 
the  articulatory  centres  of  the  tortiii  or  lenticular  nuclei. 

The  conjoint  jtanilysis  of  the  jialate  and  vocal  cords  indicates  lesion 
of  the  nncleua  of  the  acceasorio- vagus,  or  of  ita  root  fibres.  In  a  patient 
recently  under  my  own  care  there  was  a  combination  of  paralysis  of 
the  right  side  of  the  face,  right  side  of  the  palate,  right  vocal  cord, 
right  slerno-iiiastoid  and  trjtpezius,  as  well  as  tlio  rii;htgloa»(>-p!iaryrigeal. 
In  this  Cii*«  there  wa«  probably  lesion  of  the  roots  of  the  respei^tive 
craiual  nerves  at  their  emergence  from  the  medulla  oblongata.  The 
muselea  of  mastication  have  been  affected  in  some  cases.  (See  cases  by 
Dixon  ]\[aiin  and  Tildesley.) 

Tr\^tm$  has  been  mentioned  by  Joffroy  as  a  characteristic  symptom 
in  a|H)plcetifurni  bulbar  paralysis,  but,  as  shown  by  Notbiiagol,  it  is  not 
a  common  symptom. 

Cardin-rt-^jriratorif  dbbtrhancfs,  such  as  irregidarity  of  the  heart, 
acceleration  or  retardation  of  the  pulse,  sighing,  irregular  or  laboured 
respiration,  tutenso  dyspncea  often  amounting  to  ortLupnu^  coughing, 
hiccough  or  vomiting  have  also  been  obaened  not  infretjuently. 

In  a  case  reported  by  Glynn,  of  a  Bmall  gbonm  in  the  middle  line 
of  the  medulla  at  the  level  of  the  calamus  scriptorius,  there  vi-ere 
present  intense  dyapnoai,  paralyaia  of  thu  diaphragm,  vomiting,  impaiied 
movement  of  the  li]>s  and  tongue,  dysphagia,  aUilitiun  of  the  palate 
reflex,  and  weakness  in  all  four  extremitic?,  especially  the  anna.  In  this 
case  there  was  also  a  trace  of  sugar  in  the  urine. 

Albinninifriti  ami  glt^cosvria  have  also  been  observed  in  conneetion 
with  bulliar  lesions,  the  latter  more  particularl)'  with  lesions  of  tlic  flour 
of  the  fourth  ventricle  ;  but  their  association  with  acute  bulbar  j>aralyaia 
is  by  no  m^yiifs  constjtnt. 

De  Jonge  records  a  caao  of  a  small  tubercle  reaching  from  just 
below  the  left  olivary  body  to  the  first  cervical  nerve,  in  which  there 
was  glycosuria,  which  ho  attributes  to  the  tesion  in  question.  He  cites 
11  cases  of  gly  opuiia  with  disease  of  the  medulhi,  in  all  of  which  the 
lesion  was  considerably  higher  than  in  this  case  ;  and  ho  concludi^  ihcro- 
fore,  that  the  diabetic  centre  itself  was  not  involved,  but  only  the  fibres 
proceeding  from  it  to  the  periphery. 

Sumntary. — The   characteristic  symptoms  of  lesion  of  the  medulla 
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oblongata  are  impairment  or  |iar.ilysis  of  nrticulatdon,  photifttion  and 
deglutitioii,  with  disturbuiicys  of  the  hcait  uiid  rei^piratioii,  and  not  iu- 
frequeutiy  paresis  or  pamlysia  of  the  Umbs  on  ouo  or  both  sides. 


David  Feriurr. 
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APHASIA  ANT)  OTHER  SPEECH  DEFECTS 


Introduction. — The  word  "aphaaia  "  is  now  commonly  used  as  a  general 
term  including  the  widest  variety  of  speech  defects,  and  of  dofeets  which 
are  dependent  upon  lesions  in  vory  varied  parts  of  the  brain.  This  1 
consider  to  be  very  undesirable,  because  the  influence  of  Broca's  discovery 
is  still  ao  stiThiig  that  the  nuijoritj  of  persons  connect  this  term  "  aphasia  " 
with  a  lesion  of  one  definite  part  of  the  brain^ — the  third  left  fronUl  eon- 
volutio[t.  It  seeina  to  me  desirable,  therefore,  that  the  word  "aphasia" 
should  be  limited  us  much  as  possible  to  the  defect  caused  by  damage  to 
this  region  ;  and  that  different  names  should  bo  applied  to  the  speech 
defects  due  to  lesions  in  other  regions  of  the  brain.  Such  a  course  will 
be  adopted  in  this  article. 

It  is  now  well  understood  that  one  horaiaphcro  of  the  brain  exercises 
a  dominant  influence  in  connection  with  language  both  spukea  and  written, 
and  that  for  right-handed  persons  it  is  the  left  hemisphere  which  is  thoa 
potent.  In  left-htrndtM"!  jjeraons,  howeverj  it  has  been  commonly  found 
that  the  right  is  the  dominating  hemisphere  for  speech  purpo«e9.  Thus 
it  would  seem  that  whftber  the  left  or  the  right  hemisphere  is  to  lake 
the  lead  in  speech  fimctions  in  any  given  person,  de^Jcnds  imunly  upon 
whether  such  person  is  right  or  is  lcf^handed. 

The  degree  to  which  in  either  case  the  second  hemisphere  intervenes 
is  a  matter  of  considerable  importiuica,  not  only  physiologically,  Imt  also 
from  the  point  of  \-iew  of  the  facility  with  which  com|Hni.sAtion  and 
recovery  may  be  brought  about  in  many  cases  in  which  speech  is  lost  or 
disturbed. 

Fortns  of  word  vtemory. — The  problems  concerning  speech  defects  are 


especially  complicated  because  of  the  existence  of  four  dlflererit  kinds  of 
word  memory,  each  having  its  seat  of  regintrntioii  in  ii  defitiito  part  of  the 
cerehral  cortex.  Thixs  there  is  (i.)  an  auditoiy  m/rd-i-fnirr',  whure  iho 
sounds  of  words  are  registered ;  (ii.)  a  vifual  woni-eetUre,  where  the  visual 
images  of  letters  and  words  are  registered;  (iti.)  a  glvssu-kiiutfthetic  c^ire^ 
vhere  the  combinc<i  impressions  which  pass  to  the  hrain  as  a  result  of  the 
moTemenu  of  ihe  lips,  tongue,  palate,  larynx,  and  other  parts  concenied 
with  articulate  speech  arc  registered;  and  (iv.)  a.  ckriro-kimeftfieiic  centff^ 
where  the  sciwory  imprusaiuns  resuiting  from  iho  movenients  concerned  in 
writing  are  stored  up.  From  the  latter  two  centres  outgoing  fibres 
emerge,  and  descend  us  pfirt  of  the  pyi-aniidal  tract ;  those  from  the  glosso- 
IdiuBBthetie  centre  going  to  the  motor  speech  centres  in  the  bulb,  and 
those  from  the  cheiro-kina-athetic  centre  going  to  the  motor  eotitrea  in 
the  spinal  cord  by  means  of  whitli  the  act  of  writing  is  performed. 

The  foui-  word-centres  are  only  specialised  portions   uf  the  general 
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' '  Fio.  2S.— tHikgnm  iliowlnx  tbe  approzinuU  sJtc«  of  the  ttraj  word-cftiCrca  aad  tli*ir  ««iiiiiilMiiraa. 

anditory,  the  general  \n'snal,  and  the  general  kin:¥«thelic  centree.  The 
latter  correspond  with  the  so-called  motor  centres  of  the  cortex.  But  in 
my  opinion  motor  centres  do  not  exist  in  the  cortex — the  fiuictions 
formerly  a.scri!>ed  to  «utli  centres  lieing  really  carried  out  by  sens<jry 
centres  of  kina^sthetic  type.  The  portion  of  these  centres  concerneri  with 
articulate  speech  is  situated  in  the  posterior  part  of  the  thin!  left  frontal 
convohition,  and  perhaps  [Kirt  of  the  foot  of  the  ascending  frontal  (liroca's 
region) ;  the  portion  concerned  with  writing  has  been  supjwaed  (after 
Exner)  to  be  situated  in  the  posteriur  [lart  of  the  second  frontal  cun- 
Tolution.  This,  however,  is  doubtful;  and  it  is  even  uncertain  hnw  far 
the  writing  centre  has  a  Incus  apart  from  the  region  in  which  imprctsions 
resulting  from  more  gejicral  movements  oi  the  hand  and  arm  are  regis- 
tered. The  auditory  wonbcentre  is  situated  in  the  postenor  half  or  two- 
thirds  of  the  upper  temporal  convoiution,  with  perhaps  the  posterior  part 
of  the  second  tempoml  convolution.  The  visual  word-centre  seems  tu  be 
localised  in  the  angular  gyrus  and  in  part  of  the  supramargin&l  gyrus. 
These,  at  all  events,  are  the  regions  which  clinico- pathological  research  in 
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man  ffcemit  Lo  indicate  as  licing  most  concerned  with  the  Heveral  word- 
memories. 

Ord^T  of  dtreUipmtnt  of  th*  different  vord-^entres, — In  regard  to  iho 
order  of  devclupmont  of  thcB^  different  centres  it  would  seem  clear  that 
the  auditory  worrl-cantre  ia  th«  first  to  he  called  into  play,  since  the  child 
IftaniH  to  uii(Ii:r.'(tand  »p<;eoh  for  many  months  b*tforo  he  i^i  abia  to  Kjxuik. 
Aft«r  a  time  he  makes  attempts  to  speik,  and  then  the  glosso-kinipsthetic 
ccntj'e  becomes  gradiwlly  organised  midcr  the  influence  of  incitations 
proceeding  from  the  anditory  word-centre — the  stimuli  passing  along 
certain  asaociational  pitha,  which  are  thns  gradually  laid  down.  After  a 
yfiar  or  two  the  vi-siui!  word-centre  becomes  organised  as  the  child  is 
taught,  to  recognise  letters  and  words;  and  simultaneously  two  set-s  of 
assoL'iational  channels  for  tomniinsural  fibres)  are  laid  down  between  the 
auditory  word-centre  ami  this  visual  wonl-centre.     Ultimately,  when  the 
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Pm.  n.— a  diagnm  llLu«tmtlti(i  Uut  rfUUvo  poattlotia  of  tbn  dllTemit  wonl-r^TLti^*  iin<t  th»  miria  tn 
wbli'li  Un-y  WW  riitiLipi-lnl  hy  c«riiJiii*«iini«.  Tlin  cnnntwUiiU  lodl<:uUd  by  >lott«J  llunc  Imllniw 
pcHutibU  butltfu  luibJciul  n>uM8(tir  tho  pm«p>  of  ttlamli. 

child  hccoraos  able  to  read,  there  must  be  activity  firat  in  the  visual  word- 
centre,  then  in  the  auditory  word-centro,  and  immediately  afterwards  in 
the  glo&so-kina^-sthtitic  centra 

Siibneciuciitly,  as  the  child  learns  to  write,  the  cheiro-kinffiatbctic  centre 
"becomes  organised,  tha  guiding  influence  of  the  vismd  centre  being  adled 
into  play,  and  this  would  3>e  accompanied  by  the  development  of  associa- 
tion channels  between  the  two  centres.  The  visual  centre,  in  fact,  holds 
the  same  sort  of  relation  to  the  act  of  writing  that  the  auditory  word- 
centre  holds  to  articulate  speech.  In  writing  from  dicUttion,  and  prolMiblv 
also  in  writing  spontaneously,  the  train  of  activity  stai-ta  in  the  audtt^rV 
word- centre,  sproails  to  the  visual  centre,  and  thi^nce  on  to  the  clieiiv- 
kinipsthetic  centr«,  whence  the  outgoing  stimuli  pass  over  to  the  motor 
centres  in  the  spinal  cord. 

In  these  various  ways  functional  associntiona  of  the  cloRpJit  kind 
become  estalilishe*!  between  the  four  wonl-centres,  those  in  the  fnuital 
convolutions  (kiniRBthetic  centres),  however,  never  acting  alone  but  always 


in  res]wjnw  tu  incitaiions  coming  to  them  either  from  the  auditory  or 
from  tlie  vlaiml  wonl-tciitre. 

The  onit-T  of  association  above  given  is,  however,  probably  not  always 
ohsen-ed.  Thus  there  is  reason  to  believe  thar  in  some  jwi-jtons  who  are 
"  auditivofi"  and  well  accustomed  to  MTitc,  the  Btimnhis  for  this  process 
may  jmss  iit  once  from  the  amlitory  word-centro  to  the  cheiro-kinft^sthctic 
centre  withont  passing  ihrongh  the  >-isual  word-centre.  And,  again,  that 
in  certain  well-odncatcd  "visuals"  much  accustomed  to  read  ahnid,  the 
^^^limiilus,  during  this  process,  may  piiss  from  the  visual  woi-d-centre  direct 

the  gtos8o-kiiia.'3thotic  ceulro  without  passing  through  the  auditory 
centre — just  as  ll  nnwl  do  in  the  case  of  deaf-mutes  who  have  been 
tinight  to  speak  by  the  liii-rcjiding  process.  Tliese  and  other  occasional 
asBOciational  channels  arc  indicated  in  Fig.  23  by  dotted  lines. 

Tfu  jHiri  phiiiui  hy  /he  fujht  e^fhrnl  krmisphei'e  in  ^'/t^fcfi  f^tndima. — 
Tr>o  little  attention  has  been  [«Lid  to  this  question,  which  becomes  one  of 
great  importance  when  we  have  to  consider  the  niulu  in  which  a  cure,  or 
restoration  of  function,  is  brought  a1)Out  in  many  varieties  of  speech 
defect.  As  above  indicated,  functional  compensation  in  the  case  of 
destruction  of  the  left  auditory  wonl-ccntre  may  sometimes  bo  effected 
by  the  visual  word-centre  t;iking  on  new  functions  (that  is,  acting  tlirectly 
on  the  gloBso-kina>sthetic  centre);  and  in  the  ease  of  tlestnictJon  of  the 
%-isual  wutil-ccntrc  funclloiml  compensation  may  bo  broxight  about  by  the 
auditory  word-centre  taking  on  now  functions  (that  is,  acting  directly  on 
the  cheirokinjiwthetic  eentre). 

But  other  possibilities  in  the  way  of  functional  enhstitution  are  to 
bo  looked  for  by  reason  of  the  M'or-d -centres  in  the  right  hemisphere 
assuming  an  unwonted  degree  of  activity. 

Some  writers  {Lichthcim,  ^Ve^lickc,  Di^jcrinc)  seem  to  think  that  no 
word  centres  exist  in  the  right  hemisphere  of  a  right-handed  pei-son. 
This  is,  in  my  opinion,  a  great  mistake. 

When  we  hear  another  person  speak,  the  auditory  impressions  must 
impinge  upon  the  right  as  well  as  u|>on  the  loft  hemisphere  ;  and,  similarly, 
when  wo  i-ead  letters  or  words  in  a  book,  wo  know  that  such  ^uai 
impressions  must  proceed  equally  to  the  two  hemispheres.  Again,  when 
we  speuk,  glosiio-klna^athetic  impi^-asions  should  stream  up  G<|ually  from 
the  bilateral  muscles  in  action  to  the  third  frontal  convolution  in  each 
hemisphere.  In  writing  with  the  right  hand,  cheiro-kinffisthetic  impreswons, 
of  course,  go  only  to  the  left  hemisphere,  so  that  here  the  case  is  exeop- 
tional,  and  the  corresponding  ceutJC  of  the  right  hemispbere  must  remuin 
undeveloped.  The  case  of  this  latter  function  ia  therefore  different  from 
that  of  the  other  three  whaie  performance  seems  necessarily  lo  lead  to 
development  of  the  currcspunding  centres  un  each  side  of  the  brain. 
Thus  it  would  appear  that  a  certain  amount  of  organisation  of  the  right 
auditor)*  word-centre,  of  the  right  visual  word-centre,  and  of  the  right 
glosso-kinawthctic  centre,  is  certain  to  occur  simultaneously  with  the 
organisation  of  conx-sponding  centres  in  the  left  Iiuinisphere.  We  seem 
botuid  to  admit,  therefore,  that  each  hemisphere  has  the  chance  of  being 
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equalljr  educated  so  far  aa  the  mere  recrjiiion  of  spetch  impresHons  ia  con- 
cerned. It  is  when  we  cnme  to  the  executive  side  of  speech  functions 
that  the  gr«at  diiference  begins  to  apiwar  between  the  relative  actinty  of 
the  two  hemiflpheres  of  the  brain. 

The  fiurt  that  uflcr  a  Iiihc  the  loft  hemisphere  lakes  the  lead,  and  that 
motor  incitutiuns  p;is3  oif  almost  eschisively  from  it,  probably  leads 
gradually  to  a  more  complete  organisation  of  the  different  word-centres 
in  this  hemisphere,  and  a  more  complete  knitting  of  them  together  by  the 
development  of  commissural  fibres. 

Tlic  similar  conUcft  in  the  two  hemispheres  are  prolmbly  also  brought 
into  aaaociaiion  with  each  other  hy  means  of  commissural  fibres  forming 
part  of  the  corpus  callosum.  The  existenco  of  Buch  association al  fibres 
between  the  two  glnsaokin«sthetic  centres  accounts  for  the  recovery  of 
speech  that  takes  place  in  certiiiH  cases  of  aphcmia.  The  existence  of 
similar  fibres  bel\v'eoii  thu  two  auditory  word-centres  seems  shown  by  the 
no n -occurrence  o£  word-deafness  in  cases  where  hearing  is  lost  on  the 
right  side ;  whikt  a  consideration  of  the  pathology  of  the  condition 
known  as  *'  pure  word-blindness "  (as  we  shall  see  later  on)  makes  it 
probable  that  commissTiral  fibres  also  exist  between  the  two  visual  word- 
centres. 

ThediiTcronce  Jn  the  degree  of  activity  of  the  two  cerebral  hemispheres 
during  speech  would  tend  to  become  more  and  more  accentuatcl  in  future 
years,  and  would  in  all  prolability  lead  to  a  much  higher  grade  of 
functional  acti\'ity,  even  on  the  receptive  side,  in  the  three  kinds  of  word- 
centres  pertaining  to  the  leading  hemisphere. 

It  will  subsequently  be  shown,  moreover,  that  there  is  reason  for 
believing  that  each  auditory  wonl-centre  is  in  relation  with  Broea's  centre, 
so  that  in  some  cases  where  there  has  been  destruction  of  the  left  auditory 
word-centre  word-deafness  may  bo  transitory,  and  fair  speech  soon  be 
possible  by  reason  of  the  increased  action  of  the  auditory  word-centre 
of  the  right  hemisphere,  through  a  diagonally  disposed  commissure,  npon 
the  left  gloftso-kiniBsthctic  centre. 

The  seat  of  tke  priijutry  recall  of  words. — In  silent  thought  and  in 
ordinary  speech  a  memorial  recall  of  worils  in  the  great  majority  of 
persons  saems  to  take  place  first  in  the  auditory  wonl-centre,  though  this 
is  almost  immediately  followed  by  loss  or  more  activity  in  Broea's  centre. 
In  a  very  small  percentage  of  persons  who  are  exceptionaUy  strong 
"  viauaU,"  this  primary  recidl  of  words  may  occur  in  the  Wsual  word- 
centre.  All  clinical  evidence,  however,  is  against  the  notion  that  the 
iniriai  activity  in  the  recall  of  words  ever  occurs  in  Broea's  centre.  This, 
like  other  kiuiesihetic  centres,  seems  only  to  be  called  into  play  at  the 
instigation  of  stimuli  coming  from  the  auditory  or  the  visual  centres, 
though  the  contrary  view  has  been  strongly  advocated  by  Strieker  and 
others.  This  euhjcct  i  have  recently  dealt  with  more  at  length  in  my 
first  Lumleian  lecture  (5). 

Diferenl  mndes  of  inntafion  of  auditory  and  visual  word-ccntm. — It  is 
important  for  the  interpretation  of  speech  defects  to  bear  in  mind  that  the 
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functions  of  the  auditory  word-centra  are  carried  on  in  nbwjience  to 
stimuli  of  three  degrees  of  inteneity.  {i.)  The  wealtftFt  etimtiii,  and  the 
first  to  fail  in  ]>rf»ducing  their  customary  effect^  aro  what  wo  may  call 
"  vulitioiml "  fithiiLili,  iiridcr  the  iulluenco  of  which  so-called  spontaneous 
speech  ia  producud — wonls  being  recollccU'd  aa  they  are  wanted  for  the 
expression  of  thought,  (ii.)  Stronger  stiniuH  Are  thoRo  of  an  "  riMocia- 
tiotial "  order,  which  come  to  the  auditory  from  the  visual  word-centro 
when  thid  is  actively  aroused,  as  in  the  process  of  reading  aloud,  (ill.) 
The  strongejit  stimuli  of  all  are  those  of  a  "sensory"  type,  coming  to  the 
audiuir)'  word-centre  directly  from  without,  as  when  a  patient  ia  bidden 
to  repejit  any  given  word. 

Except  in  the  very  rare  cases  in  which  words  are  first  revived  in  the 
visual  woixl-centro  nither  than  in  the  auditory  during  silent  thought,  iho 
former  centre  reacts  only  to  associational  and  sensory  stimnli — so  that 
what  is  known  as  amn/iia  verhaiis  (which  ia  a  failure  of  recollection  for 
wonis)  is  practically  limited  to  defects  of  the  andiwry  word-centre. 

ii'^ord -  xma'jeA  as  iuieffial  cmponeuis  of  j'crcfpts  and  concepts. — -The 
funclionul  unification  of  the  word-centreu  of  which  I  have  hitherto  spoken 
is  not  of  such  a  kind  as  to  remain  in  a  stato  of  isolation.  Words  that 
aro  heard  are  first  of  all  associatc-d  in  the  mind  of  the  child  with  external 
objects,  so  that  such  auditory  imiiressious  become  linked,  by  means  of 
associational  fibres,  with  the  orgiiriic  seats  of  the  several  sensory  im- 
pressions— also  freely  connected  with  one  another — that  the  child  hua 
been  able  to  derive  fmm  this  or  that  object.  Thus  the  name  subsequently 
becomes  revived  aa  jiart  of  the  perceptive  process  whenever  the  object  is 
again  presented.  The  sight  of  the  mother  recalls  the  name  "  Mamma," 
just  as  the  sound  of  this  word  would  revive  the  corresponding  visual, 
tJielJlc,  and  other  images.  After  a  time  tho  auditory  representative  of 
the  name  becomes  reinforced  by  glosso-kinicsthetic  impressions  as  soon  as 
the  child  learns  to  utt^-r  tho  word  ;  later  by  visual  impressions  when  it 
loams  to  read,  and  by  cheiro-kinraethetic  impressions  when  it  has  learned 
to  write. 

The  several  components  of  word-percepts  are  thus  brought  not  only 
into  lelation  with  one  another,  but  become  no  less  intimately  associated 
with  the  several  sensory  components  of  object-percepts.  The  result  is 
that  tho  hearing  or  the  sight  of  tho  name  of  any  object  immediately  calls 
up  in  the  older  child  ur  in  the  adult  an  idea  of  the  object,  just  us  its 
presentation  to  sight  or  other  sense  produces  a  nascent  actiWty  in  the 
several  centres  in  which  its  name  is  registered,  though  mainly  in  the 
auditory  and  tho  visual  centres. 

Woi-ds  soon  become  to  a  very  large  extent  the  symlwls  whereby  we 
carry  on  our  thoughts,  and  this  thinking  by  means  of  woixia  becomes  all 
tho  more  thorough  as  thought  becomes  mure  comple.Y.  We  can  think  of 
_  a  particular  person  or  of  a  jiarticular  plant  as  well  by  recalling  the  visual 

■  image  as  by  recalling  the  name.     But  when  in  thinking  we  have  to 

■  recall  general  names,  such  as  "animal  "  or  "tree,"  or  still  more  abstract 
H       name6  such  us  "vii-tuo"  or  ''vice,"  it  becomes  certain  that  in  silent 
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thou^Kt  we  use  the  words  as  symbols  for  Iho  more  or  luss  complex  ideas 
which  Uuiy  re[>resent.  Atid  if  wc  bwir  in  miiul  thut  tlie  scats  in  which 
these  wonlu  tiro  n^jiistei-etl  (imr  word-centres)  are  ii»  orgatiic  and  functional 
relation  with  the  s&it-s  of  registmtion  of  the  corre^iponding  percepts, 
concopts,  etc,  wc  are  enabled  in  a  -measure  to  undcrstAml  bow  the 
re\ivul  of  the  word  in  the  mind  (as  the  thought-counter)  is  associated 
with  an  almnat  Biniiiltaneoua  actiniy  in  the  seats  of  registration  of  the 
correspondirij;  percrepts  and  concepts. 

We  may  thus  recognise  how  it  happens  that  in  simple  acts  of  per- 
ception, Hiid  still  mure  in  aimple  thi)iiiL.'ht  processes,  wo  have  no  liinitjition 
of  cerebral  activity  to  narrowly  localised  centres,  but  rather  widespresad 
processes  of  activity  in  vt^ry  varied  regions  of  the  cnrtpx,  and  that,  too, 
in  both  hemispheres  of  the  brain.  In  onr  talk  about  indivtdiiiil  centres 
and  ihcir  functions  we  arc  apt  to  forget  how  much  the  bmiit  surts  as  a 
whole  even  in  ujierations  that  stem  comjianitivcly  aiiuplo,  and  many  of 
those  who  have  written  on  aphasia  have,  as  I  venture  to  think,  not 
suHiciently  taken  into  account  iha  fact  that  the  name  constitutes  an 
iritcyral  element  of  the  percept  or  of  the  concept. 

I){>f.t  Mfu^e/ition  take  pltite  in  a  sin^k  crntrf.  nlU^fther  apart  from  perfep- 
tion? — This  isa  most  important  question  concerning  which  much  diflerenco 
of  opiniori  exists  auioug  writers  on  speech  defects.  Broadbt-nt,  Kussmaul, 
Charcot,  LJchtheim,  and  Woniicko  have  Uikcn  the  affirmative  position 
more  or  leR-i  positivi'ly.  T  was  the  first  to  express  <lissent  from  this  view, 
and  have  since  been  followed  by  de  AVatteville,  Ross,  Allen  Siarr,  and 
^Vyllie,  all  of  whom  have  likewise  decided  against  the  supposed  necessity 
of  postulating  a  aejKirate  centre  for  ideas  or  concepts. 

My  opposition  to  this  jiostulation  of  a  single  separate  "centre  for 
concepts"  (or  "centre  for  ideas"  as  it  is  called  by  others)  was  based 
onginall]'  upo)i  psycholugiwil  considerations.  It  seemed  to  me  wholly 
uimecessary  and  at  variance  with  what  appeared  to  bo  the  real  nature 
of  the  process  of  r>erccption  and  conception. 

Then,  again,  I  am  unable  to  fiiul  any  clear  evidence  from  clinical  datft 
temling  to  prove  the  existence  of  a  separate  "centre  for  concepts" — or, 
in  other  words,  any  existing  fonns  of  speech  defect  that  can  only  be  ex- 
plained by  supposing  the  existence  of  a  lesion  in  such  a  separate  centre 
or,  as  Lielitheira  suppoftcs,  in  the  course  of  its  altcrent  or  efferent  fibres. 
I  am  coHvinced  that,  the  supposed  necessity  for  assuming  the  existence 
of  a  single  supanito  "  centre  for  concepts,"  when  sucking  to  interpret 
diReront  forms  of  speech  defect,  may  in  many  cases  be  obviated  by  a 
fuller  recognition  of  the  ditferent  degrees  of  functional  excitability  that 
may  obtain  in  the  auditory  and  the  visual  word-centres  respectively. 
AVe  shall  see  that  their  molecular  mobility  may  lie  so  much  lowered  that 
they  are  only  capjible  of  respimding  to  powerful  stimuli.  Thus,  whilst 
volitional  recall  or  "  i-ccol lection  "  may  be  impossible  within  their  province, 
they  may  still  be  capable  of  acting  ia  association  with  other  centres — 
as  when  reading  may  be  fluent  though  voluntary  speech  is  greatly  im- 
paired j  and  they  may  act  still  more  easily  under  a  direct  sensory  stimulus 
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—  as  when  a  wurd  is  repeated  which  lh«  patieut  him  j  ust  heanl 
pronounced. 

Another  cause  that  ha-s  led  to  this  postulistion  of  a  "  centre  for 
concepts"  ie  triiooahle,  1  thiuk,  to  nil  iiiadei|iiate  realisntion  of  the  nature 
of  a  perceptive  process,  and  of  the  fuct  that  a  name  may  ainl  dues  coiistilule 
an  integral  part  of  the  complextis  of  revived  sensory  impreasiaiis  which  go 
to  constitute  Rtich  a  process. 

Agiiiu,  aa  it  would  be  quit*  easy  to  show,  perceptive  proecaaea  vary 
greatly  in  cuin])lexily,  and  nier^e  by  liiseniiible  gi'H(hitiun:i  into  procoasee 
of  concBptiuii.  It  seems  thoroughly  legitimate,  therefore^  to  suppose 
that  thefis  Utter  more  specialiiied  modes  of  mental  activity,  vrhilst  having 
iheir  rout^  in  perceptive  centres,  must  be  coinpletoi  in  outgrowths  there- 
from— that  ia,  in  parts  of  the  brain  M'hich  are  in  close  relation  stinicturally 
and  funetianally  with  the  euvcral  sensory  c-ciiIt'cs.  I  have  coxnmoidy 
spoken  of  such  regions  as  "annexes"  of  the  perceptive  centrea. 

Of  late  riecbsig  (.'Kt)  has  call efl  ppoeial  attention  to  four  aj-eas  of  the 
cortex  that  differ  from  the  sensory  ai"eiis,  since  they  are  neither  in  relation 
with  afferent  nor  with  etl'oro?it  fibrea.  He  assumes  that  thcMO  regions  sub- 
serve higher  meiitai  functions  than  those  carried  on  in  the  sensory  centres, 
and  terms  such  regions  "  association  jircjis."  TUcimj  regions  seem,  therefore, 
to  correspond  with  what  I  have  rafentd  to  above  as  "annexes  of  the 
perceptive  centres."  They  occupy  a  larga  pmportion  of  the  ccT'ebal 
cortex  and  are  thus  located  by  Flechsig:  (i.)  in  jwrt«  of  the  pre-fronti»l 
lobes;  (ii.)  a  largo  ^:)ortionof  the  temporal  lol>ca;  (iii.)  a  coiisidciable area 
in  the  [josterior  parietal  region  ;  and  (iv.)  the  island  of  lieil.  These  four 
fairly  welt-defined  areas  aiv.,  as  alcove  stated,  not  directly  connected  with 
afferent  or  with  efferent  fihres,  and  in  addition  io  this  two  other  reasons 
are  given  for  supposing  them  lo  be  concerned  with  the  carrying  on  of 
higher  functions.  Flcubsig  points  out,  in  the  first  phicc,  that  these  regions 
remain  immature  and  completely  devoid  of  myeline  for  several  months 
after  birth,  though  tho  sensorial  centres  have  arrived  at  comparative 
maturity ;  and,  secondly,  that  these  associatiou  centres  are  the  parts 
which  are  cHpecially  developed  in  the  brain  of  inaci  us  compared  with 
that  of  the  lower  animals. 

It  is  only  fair  to  limadl>ont  to  point  out  that  more  than  twenty  years 
previously  be  had  cit«d  (18)  almost  exactly  these  regions  of  the  cerebnd 
cortex  oa  pjirta  that  were  neither  in  direct  reloiiion  with  peduncular  fibres 
uor  with  those  of  the  eor|ius  t^allosum,  and  that  he  had  attributed  to  these 
regions  just  the  same  functions  as  those  now  assigned  to  them  by  Flechsig. 
Ho  adds  :  "Xow  the  convolntioufi  which  I  have  enumerated  as  having  no 
direct  communication  with  tho  cms,  central  ganglia,  or  corpus  callosum, 
are,  in  the  Hi-st  place,  those  which  are  latest  in  ortler  of  development,  an^l 
on  this  ground  alone  might  be  stippoeed  to  be  concerned  in  the  more 
strictly  mental  faculties  which  are  latest  in  their  miinifest^Ltlons.  They 
are  those  which  constitute  the  difTerenco  between  tho  humim  cerebrum 
and  the  cerebrum  of  the  quadrumana ;  and  it  would,  moreover,  seem  to 
accorti  with  the  general  plan  of  construction  of  tho  nervous  system  and 
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with  what  vre  know  of  the  mental  operations  that  these  convolutionB, 
whii;h  jiro  withch-awu,  bo  to  epeak,  from  direct  relutiori  with  tho  oater 
worki,  shi'uld  bo  llio  scat  of  the  more  purely  intellectual  operations." 

It  is,  I  think,  perfectly  legitimate  to  suppose  that  tho  annexes  of  the 
sensorj-  centren,  to  which  I  have  previously  referred,  tend  to  Ins  developed 
in  the  directions  above  indicated  by  Broadbent  and  Flechsig,  thongh  how 
much  of  these  teinntories  they  occupy  must  renmiu  uliogeihcr  uncertain. 
It  seems  also  probable  that  there  is  no  sharp  line  of  demarcation  between 
these  annexes  and  the  several  Bcnsory  areas,  and  that  Hie  combined  sensory 
areas  WgeUter  tvilk  t/m  annexfs  arc  (ir^mOimrd  to  he  (hrow-a  into  /uticiiotuil 
aciiiitff  vwre  or  less  sinvulUiMoady.  Thus  the  processes  of  perception  and 
conception,  bigethcr  with  revival  of  linguistic  symbols,  are  probably 
almost  as  inse[Ktrabl6  in  their  localisation  aa  they  are  in  their  nature  and 
modes  of  ocounence,  and  their  anatomical  substrata  must  ha  sup{x)sed 
to  occupy  u  very  considerable  extent  of  tho  cortex  of  both  hen)i.sphere3. 

A  final  4|ue>ition  now  rcumins  for  consiilemtion  related  to  ibis  other 
which  w«  have  just  b««n  ctinsidering.  It  is  lliis — AVhere  are  wc  to  lock 
for  the  registration  and  revival  of  words  in  the  cerebral  cortex  J  It  may 
be  said  that  this  question  has  beori  alroidy  answered.  And  80  it  has 
tentatively  and  in  a  gi^ncj-al  sense.  M'o  have  laid  stress  \\\ion  the  exist- 
ence of  four  different  kinds  of  memorial  registnUion  of  wonls  and  the 
probable  sites  of  such  woirl-centres  in  the  hemispheres.  We  have  indi- 
cated also  that  the  glosso-  and  the  cheiro-kina-bthetic  centres  constitute 
dednito  {mrt«  of  the  general  kiiui'sthotic  centres,  and  that  the  auditory 
and  the  visuid  wonl-centrcs  probably  also  constitute  more  or  leas  separate 
parts  of  tho  gcncnd  auditory  and  visuid  centres. 

Something  additional,  however,  may  now  bo  said  concerning  the  sites 
of  these  word-centres  which  could  not  well  have  boon  said  at  an  earlier 
period,  and  that  is,,  that  ejich  of  them  is  probal>ly  to  be  foiind  partly  on 
the  confines  of  \Ia  percept  centre  an^l  partly  on  that  of  it^  related  annexe. 
Thi»  i^nppoiiition  is  made  because  aome  words  (eN|)ucially  naiiius  of  things, 
persons,  and  places)  are  in  closest  relation  with  sensor)'  centres  ;  whilst 
othorfi,  such  as  verbs,  adjectives,  prepofiitions,  and  other  parts  of  speech 
constituting  the  framework  of  langiuige^  are  in  closer  relaiioTi  with  con- 
ceptual processe!>.  These  two  modes  of  functional  activity  are,  as  I  have 
said,  abs()!itt«ly  insc[Ki.mbl{>  from  <>[it;  amjthcr,  and  therefore  the  several 
word-centres  must  be  in  most  intimato  relation  both  with  the  seiiaory 
centres  and  with  their  annexes. 

If  the  views  above  expressed  bo  anything  like  an  approximation  to 
tho  truth,  it  may  bo  jndgwl  how  vain  it  would  be  Ui  attempt  to  luue  our 
explanation  of  any  of  the  different  kinds  of  speech  defect  upon  the  supposed 
existence  of  bouio  one  srpanile  centre  for  "ideation,"  "conception,"  or 
"naming"  which  is  connected  by  means  of  commissures  (long  enough 
and  Re]Ki.rate  enough  to  pi-rmit  of  isolated  damage)  with  sensory  cenLreB 
on  the  one  side  and  with  motor  centi-cs  on  the  other. 

The  two  writers  who  have,  in  recent  years,  dwelt  rawt  in  their 
enumeration  und  clu&siiiualioa  of  speech  defects  upon  the  supposed  existr 
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enco  of  H  separate  cODtre  for  concepts  have  liocn  IJcbtbeim  ami  Weniicko 
— the  latter  to  a  considerable  extent  following,  llii>uj:h  also  developing, 
the  view*  of  the  fornier.  liichthmni's  menioir,  ]nib!iahed  in  1884,  and 
illustrated  by  di.igmms  in  which  he  shows  a  centre  for  eouceptit  altogether 
apart  from  the  sensory  centres,  attracted  great  attention  both  in  this 
country  and  abroad.  He  described  forms  of  speech  defect  which  he 
attributed  to  leaiona  of  the  afferent  ami  of  the  efferent  fibres  rospectively 
in  relation  with  Buch  a  eenti'o  for  concepts — ;tnd  in  this  he  waa  followed 
by  Weniicke.  Vet  when  vrc  seek  Lichtheini'ii  justification  for  thus 
postukliiig  a  centre  altogether  a|«Lrt,  and  embodying  this  Wew  in 
numerous  diHgi*ams,  H'e  actually  fitid  him  saying  (46)  "this  hus  lx:cn  done 
for  simplicity's  sake,"  and  that  he  does  not  consider  the  function  of  con- 
lOeption  "to  be  localiftod  in  one  fpot  of  iho  brain,  hut  rather  to  result 
'Irom  the  combined  action  of  the  whole  sensory  sphere."  This  statement 
secmn  to  nio  to  invalidate  much  of  his  exposition,  and  to  make  it  almost 
uniKMisihle  for  him  legitimately  to  supjjose,  as  he  does,  that  two  of  his 
plypes  of  speech  defects  are  to  be  explained  by  the  supposition  of  the 
exifitencc  of  a  lesion  involving  either  the  atlerent  or  the  eflerent  fibres 
pertaining  to  such  a  widely-ditTuscd  centre.  In  addition  there  is  the 
serious  defect  that  bin  diagrams  are  at  variance  vith  his  views  oa  this 
important  subject. 

Classification  of  Speech  Defects 

From  what  has  been  aaid  it  will  he  seen  that  in  the  study  of  speech 
defects  it  is  necessary  to  consider  the  effects  of  le)iion&  in  the  following 
situations:  (ix)  in  tliH  different  kinds  of  word-centres;  (/-)  in  the  difl'erent 
commissures  by  means  of  which  these  centres  are  connected  with  one 
another ;  (c)  in  the  internuncial  or  pyramidal  fibres  cunnecting  thti 
two  kinawthetic  word-eentrea  with  their  related  motor-centres,  in  the  bulb 
and  in  the  cervical  region  of  the  spinal  cord  ;  and  {d}  in  thi*.^  motor- 
centres  themselves  which  are  concerned  with  the  actual  production  of 
speech  and  wj-iting. 

On  the  whole,  however,  it  seems  best  to  descril*  the  defecta  in  a 
somewhat  different  order.  Wo  shall  begin,  therefore,  with  the  considera- 
tion of  defects  duo  to  lesions  in  the  motor-centres;  then  to  lesions  of  the 
pyramidal  fibres;  and,  Uistly,  to  cortical  lesions  involving  the  dilfei-cnt 
centres  and  the  comuiissures  by  which  they  are  united.  Our  suliject 
will  conHe4|uently  be  dealt  with  under  the  following  main  divisions: — 

(A)  Sub-coftical  lesions: — I.  Lesions  of  motor -centre*!  for  speech 
and  writing;  II.  Lesions  of  pyramidal  fibres  going  to  these  centres. 
(B)  Cortical  lesions: — III.  Lesions  of  the  glosso-  and  cheiro-kinu^sthotic 
centres;  IV.  Legions  of  the  auditory  and  the  visual  word-centres; 
V.  Lesiona  of  the  commissures  between  the  word-centres. 


I.  Defects  <^if  Speech  and  Writing  due  to  Structural  or 

FrSCTlONAL    DegRAIIATION    !N    M0TnK-(;KNTKIiS 


Loss  or  extreme  difficulty  in  spf^ech  due  to  btructural  disease  in  the 
hulliAr  speech -centres  is  now  coniiimnly  Icnown  by  the  name  nnarthria, 
111  the  different  forms  of  x\x\>i  trouble  we  htive  to  do  with  vjirioiis  grades 
of  difficulty  iu  uttt'iiiiici;,  while  the  puwer  of  uommuiiifutinj;  the  thuu<;hts 
l»y  wriLiri;:,  ua  well  iw  the  iiiunUil  jHJwur  of  thts  iHiiiuiit,  may  be  iiiiim- 
imired.  It  is,  .'it  all  events,  unnecessary  tliiit  there  sliouhl  be  any 
iicconi|)aTiying  defects  of  this  kind.  Both  spoken  and  written  spirach 
niiiy  kIso  be  comprchendeil  a3  well  as  ever. 

Thurc  arc  two  guueral  discAsus  of  the  nen'ous  system,  namely,  chorea 
nnd  dis-seminalotl  sclerusiii,  in  which  sli^^ht  anarlhrlc  deflects  are  commonly 
met  xvith.  And  there  are  other  localised  thseaaes  of  the  bulb  in  which 
Btiucuirjil  lasions  of  a  Iwtter  known  and  nf  a  gros-^or  type  exist,  and  where 
dithculties  of  utterance  are  more  unitonnly  encountered.  These  dist'ases 
inchide  the  chronic  atfection  known  as  gloBsolnltioOaryngeal  jmralysis, 
ami  the  various  acute  affections  comprised  under  the  term  "acute  bulbar 
disease.'' 

It  is  quite  unnecessary  to  dwell  upon  these  different  forms  of  diificult 
utterance  or  anarthric  defuct,  twicauRo  a  rcferGme  tr>  dieir  several  chiu'act«rs 
will  be  found  uniier  the  description  of  these  different  diseases. 

Other  speech  defects  of  the  anarthric  type  are  due  to  functional 
pervei-sious  rather  than  to  structural  defects  of  the  motor  speech -centres. 
Of  theae  there  are  threw  pnncipal  vanciies,  namely,  {a)  Lalling;  {b) 
Stammering;  and  (<■)  Aphthongia. 

(fi)  LuUiru)  is,  as  Kuftsmaul  stiys  (43),  *'  the  term  used  to  characlcriso  the 
speech  of  children  before  they  have  leurned  to  pronounce  their  words  so 
as  to  be  intelligibte  to  all  persons."  It  is  therefore  a  defect  due  to  a  want 
of  precision  in  the  oral  articnlaiory  mechanism.  In  an  oixlinarily  heidthy 
child  who  is  j^roperly  tau}{ht,  nnd  who  shows  an  &dec(Uate  amount  of 
alteiilion,  lhi>i  waul  of  precision  soon  [lisiip]>emrs ;  but  where  the  attention 
and  training  nie  defective  it  may  linger  long  beyond  the  usual  age.  On 
thrt  other  hand,  in  those  children  whose  bmins  and  intelligo]iee  are  defpclive 
this  imperfect  articulation  may  never  wliolly  disaippear.  As  a  t4.-nip(jniry 
defect,  lalling  is  met  with  in  persons  under  different  degrees  of  alcoholic 
intoxication. 

[h)  S'lavtrrnrin/j  is  so  important  a  defect  that  it  is  considered  in  a 
separate  article  [see  [>age  44K]. 

(r)  Aphthoiujia  is  a  \ery  rare  affection  of  which  only  a  few  instances 
have  been  reconkMl  {Fleury,  Panthcl,  Rail).  .According  t<>  Flpury  <3(),  who 
first  named  and  described  the  condition,  its  most  prominent  fe;ituro  seems 
to  consist  of  "crumps  in  the  ten-itory  of  distribution  of  the  hypoglossi, 
wliich  set  in  whenever  an  attempt  to  speak  is  made,  and  render  articulate 
expression  iniijossible."     The  condition  has  mostly  shown  itself  after  great 
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roontal  excitement,  aiwl  this  on  one  occasion  was  due  to  au  oiwration  for 

excision  of  the  tonsiis.  The  Bi«isni  is  sometimes  Hmitud  to  the  iiitnnsic 
muRfloR  of  tho  tongue,  thoTigh  in  Pnnthcl's  crhg  the  extrinsic  muscles  in 
the  neck  connecieil  with  the  l.'irvnx  were  a!so  involved  In  Ball's  rase  (I ), 
vhcn  the  (MLtient  iUtcni{jtod  to  speak  there  wns  ft  sp/isinndic  conti-ni'tiiii 
of  the  muscles  of  the  tongue,  causing  the  organ  to  usbunio  a  domc-liko 
ahapo  and  to  be  closely  applied  to  the  ronf  of  the  palate. 

A  very  few  wonis  will  sufRce  for  all  that  need  be  said  concfming 
defects  in  icritinrf  due  to  structural  or  functional  degradation  of  the  motor- 
centres  in  the  spiniil  c<.inl  upon  which  such  nct^i  ikpcnd. 

It  ia  obvious  that  stnictural  disease  involving  the  motor-centres  in 

the  spinid  cord  concerned  with  rho  act  of  writing  will  If-ad,  through  different 

degrees  of  paralysis  of  the  hand  and  arm,  to  defects  in  this  power  com- 

i parable  with  different  degrees  of  anarlhria  caused  by  lesions  in  the  biUIxir 

^anotorcentres.     Disease  of  the  ineriplieral  nerv^-s  leading  from  the  spinal 

'  Oentires  would  produce  very  similar  disabilities  in  regartl  to  writing — they 

are,  in'fact^  sufficiently  common  in  canes  of  peripheral  nfturitis — though 

well-marked  defects  of  speech  caused  by  disease  of  peripheral  nen'es  ia 

much  leM  common. 

Again,  in  writer's  cramp  we  have  a  Bposmodic  and  disordered  action 
o(  the  muscles  concerned  in  writing,  duo  prulmMy  to  a  functionally 
perverted  activity  of  these  spinal  motor  centres,  leading  to  difiabilities  in 
connection  with  the  act  of  writitig  which  aro  very  analogous  to  stammering 
and  aphthongia  as  speech  defects 


II.  Dkfects  or  Speech  and  Whitino  nvE  to  STRrcTuiuL  or 
Flnctional  Degradation  of  Pyramidal  Fibrks 

The  fibres  to  which  reference  is  now  to  be  made  are  those  in  relation 
with  speech  that  iRsue  from  the  third  frontal  convolution  and  pass  through 
the  internal  capsule  to  the  bulbar  speech-centres;  while  in  the  case  of 
writing  they  are  those  that  issue  from  the  foot  of  the  second  fronttil 
eonvolutiun  (t^r  the  real  touts),  and  which  aimilarly  jhiss  down  in  the 
pyramidal  tract  to  certain  motor-centres  in  the  rigid  side  of  the  cervicjil 
enlargement  of  the  spinal  cord.  To  such  fibres,  connecting  smfvory  with 
motor  centres,  I  ara  accustomed  to  apply  the  term  "  interniincial,"  in 
order  to  dlstingui&^h  them  from  "  commissural "  fibres,  which  connect 
either  two  sensory  or  two  motor  centres  with  one  aiEOtber. 

The  speech  defects  belonging  to  this  category  I  have  for  some  years 
past  thought,  it  host  to  group  under  the  term  aphnnia.  They  vary  very 
much  in  degree  in  different  cases — -that  is,  from  mere  "thickness"  or 
indistinctness  of  articulation  (incomplete  aphemia)  to  actual  loss  of  speech 
or  dumbness  (complete  aphemia). 

The  cases  of  incomplete  aphemia  cannot,  so  far  as  the  mere  form  of 
the  speech  defect  is  concerned,  be  strictly  differentiated  clinically  from 
forma  of  anarthria  of  similar  severity.     The  distinction  between  aphemia 
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and  anarthria  intist^  therefore,  depend  upon  the  nature  of  the  coUatent 
associated  conditiong.  One  of  the  most  important  disdnciiona  ie  tho  fad 
that  the  impuii'cd  ultenince  in  bulbtir  (lieeaso  is  much  more  apt  than  iii 
that  due  to  damage  to  pYTumidul  fibres  (except  where  tbte  dama^  is 
situjited  in  the  porw  V!in>]ii)  to  be  asaociatod  mth  more  or  leas  difficulty 
of  deglutition,  anrl  jlIsq  with  more  severe  panilysis  of  the  sixth,  seventh, 
eighth,  or  twelfth  cranial  nerves.  There  is  alao,  in  the  speech  defects  due 
to  bulbar  lesficiim,  a  nuich  greater  tendency  to  the  existence  uf  some 
amount  nf  hiUternl  i>aralyaiR  of  limbs  and  trunk  muBcleB. 

It  i»,  liowevcr,  useful  to  keep  up  a  ditt'crence  in  name  founded  upon 
the  difTerenee  in  the  site  uf  the  lesinn  in  the  two  cases,  This  course  will 
contribute  to  clcariicsa  in  the  classification  of  speech  defects. 

In  all  the  e<'i.-R-s  of  aphemi^  whether  slight  or  severe,  the  essential 
characters  of  tho  speech  defect  are,  aa  I  have  said,  just  like  those  nf 
anarthria — that  is,  there  may  !ve  no  trace  of  mental  impidrment ;  where 
tho  rig'ht  himd  does  not  chance  to  be  paralysed  the  patient's  power  of 
expressing  his  thoughts  by  writing  is  in  no  way  iliminishcd ;  and  he  is 
perfectly  able  to  understand  both  «])okon  and  written  speech. 

So  far  iis  we  knuw  at  present,  the  intermincial  fibres  with  which  we 
are  now  concerned  pasa  downwards  on  each  aide  through  the  "internal 
capsule  "  in  tho  situation  of  the  penw,  forming  a  slender  land  named  by 
Brissaud  the  "  geniculate  fasciculus,"  ^  which  descends  in  the  foot  of  the 
poiiuriclc,  between  the  internal  and  the  middle  third  of  this  body,  on  it« 
way  to  the  intclci  in  the  bulb  that  are  concerned  with  the  movements  of 
the  lips,  tangne,  Foft  palate,  and  larj-nx  in  the  production  of  articuhvte 
speech. 

Similar  amnunttt  of  daraaj;c  to  these  fibres  alone  ought  always  to 
produce  aimilnr  degrees  of  aphemia,  in  whatever  part  of  their  course  the 
damage  may  f>crur.  Tlie  varying  degrees  of  aphemia  met  with  in  different 
cases  -wnll  depend,  therefore,  upon  the  extent  to  which  the  functions  of 
the  fibres  <aU  or  »oine)  are  interfered  with  in  some  part  of  their  course. 

Apiietniii  is  clearly-  not  a  sensory  defect — it  is  not  a  form  of  amnesia 
— ^because  the  aubjecta  of  it  can  revivn  words  in  all  possible  modes,  and 
are,  therefore,  able  to  think  and  express  their  thnnghrs  with  an  un- 
impaired freedom  by  writing.  If  tho  aphemia  be  in  any  way  incomplete, 
moreover,  such  a  case  can  be  easily  disf^-riminated  from  a  Ciise  of  aphasia 
bv  the  fact  that  tlie  npheniic  patient  will  always  at  once  make  an  attempt, 
wbnii  bidden,  to  pronounce  some  Bimple  M'ord  or  Rvllable  (however  poor 
the  attempt  nmy  !«),  while  the  typical  aphasic  patient  is  unable  to  make 
any  such  attempt — he  will  not  ti7  even  to  repeat  the  simplest  vowel 
sound. 

The  reason  of  this  important  distinction  seems  to  mo  to  lie  ontirely 
in  the  situation  of  the  legion  in  the  two  cases.  In  aphasia,  one  of  the 
most  important  word-centres  for  the  expression  of  thtiught  is  affected  ; 
whilst  in  aphemia,  as  I  understand  it,  all  the  centres  in  which  the  memory 

'  Anil  lir  PitiTS  "  lp  faiacenu  pedimlo-rroutal  infmeur" — which  Mcms  sltogc^nr  too 
atiwi«ldy  a  [lomncdature. 
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of  words  can  be  revived  are  intact,  the  damage -occurs  beyoiid  th«80,  ami 
thoro  is  consequently  nothing  to  intorfcro  with  tho  flow  of  thought  anclj 
in  inoomplcte  cjisos,  nothing  whatever  to  prevent  attempts  ut  arlicnlution 
being  made,  just  ;ls  similar  ntccmpts  can  alwayii  be  made  by  patienla 
Kuflfering  from  diseaRe  which  involves  the  hullwir  artivulatory  renlrcg. 

Then,  again,  the  dt-gree  of  govprity  of  the  aphcmia  that  would  be 
occasioned  by  a  given  amount  of  damage  to  theao  fibria  when  it  occurs 
in  the  right  hemisphere  of  the  brain  ia  altogether  less  than  that  which 
would  bo  prmhiced  by  a  similar  lesion  in  the  left  hemisphfiro,  so  long  aa 
the  person  is  right-hartded.  This  is  now  fully  recognised,  and  the  reason 
for  it  was  thus  clearly  stateil  by  Ktissmaul  (44  J : — "  The  familiar  fact  that 
centro-hemi spheric  hemiplegia  uf  the  right  side  is  often  asauciatcd  with 
defects  of  artieuLition,  frequently  amounting  to  total  loss  of  speech,  which 
are  at  once  more  lasting  and  more  novcre  than  the  slighior  and  moro 
transient  dysjirthrica  occurring  with  left  hemiplegia^  proves  that  the  main 
current  of  tliu  tcnlrifugal  impulflos  of  Hpecth  passes  downwaitla  tluough 
the  left  cerebnd  heiniHphere.  But  since  dysarthric  troubles — though 
usually  of  a  tiitling  kind — are  noticed,  as  a  rule,  in  connection  with  left 
hemiplcgi;!;  likewise,  we  must  conclude  that,  beside  the  main  current 
just  referred  to,  a  weaker  accessory  cun-ent  is  transmitted  through  tha 
right  hemisphere."' 

By  the  "weaker  accessory  current"  of  centrifugal  impulses  above 
referred  to  by  Kuesmatd  as  passing  down  through  the  right  hemisphere, 
ho  meant  the  impuEj^es  that  are  traiiftmitted  from  the  right  thii-d  frontal 
convolution  through  iutemuncial  fibres  on  that  side  ;  and  this  new  must 
not  )>o  confounded  with  that  of  Lichtheim,  who  a^iiUTneis  (in  my  opinion, 
on  no  adequate  grounds)  that  tho  geniculate  fasciculus  from  the  foot  of 
the  third  left  frontal  bifurcates  rather  high  up,  and  sendit  a  f^msill  con- 
tingent of  its  fibres  by  w.-iy  of  the  corpus  callosum  to  the  opposite  hemi- 
sphere, there  to  pass  down  in  the  right  intcnml  capsule  (4"u).  lie  makes 
tJiis  supposition  with  tho  view  of  acfountiiig  for  the  more  comjilete  cases  of 
aphemia  (what  he  calls  " subcortiivil  aphasia")  mostly  found  to  be  due  to 
lesions  sitnaterl  in  tho  white  matter,  not  far  below  the  cortex,  in  the 
region  of  the  tbii-d  frontal  convolution. 

It  secniH,  however,  i[uitc  utuieceasary  to  make  such  an  assumption, 
because  these  cases  of  complete  aphemia  diie  to  subcorticid  lesions  may 
be  even  better  explained  by  supposing  that  we  have  to  do  with  deatructiim. 
not  only  of  the  whole  of  the  geniculate  fasciculus,  but  also  of  the  first 
part  of  the  connnidaural  fibres  which  pass  from  the  left  to  the  right 
third  frontal  convolution.  lb  seems  pretty  clear  tliat  a  lesion  of  these 
two  sets  of  fibres  would  prothice  complete  aphemia  or  dumbness.  Two 
typical  cases  with  lesions  in  this  situation,  in  which  there  wjts  cumplcie 
mutism  in  one  and  almost  complete  mutism  in  another,  whilst  ability  to 
write  freely  was  i>reftervetl  in  ImhIi,  have  been  recf>rded  l>y  rvjerine  (2r)). 

It  would  seem,  however,  that,  in  some  elderly  persons  an  almost 
similarly  complete  apliemic  condition  may  be  produced  by  a  lesion  of  the 
left  geniculate  fasciculus  at  some  distance  from  the  third  fruut^l  con- 
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volution — that  is,  close  to  the  corpus  striatum.  Two  such  cnaca  have  been 
reconJetl  by  Pitrea  (SH),  and  one  by  Oulmont.  It  look*  m  if  in  these 
cases,  having  regarrl  to  the  sites  of  the  lesions,  the  commissural  fibres 
between  the  tMTQ  thii-d  frontal  convolutions  conlii  not  have  l>cen  iiivoh'cd, 
and  that  the  complete  aphemia  must  have  been  produced  by  the  do- 
stntction  of  the  left  geniculate  fascieiiluH  alone. 

Numbers  of  cases  of  lesions  in  the  course  of  this  left  geniculate  fasciculus 
will  be  found  recorded  as  cases  of  "  aphasia,"  or,  in  more  modern  language, 
as  cases  of  "  motor  aplmsia."  Several  of  them  are  referred  to  by  Pitrei 
and  Boyer,  and  others  have  been  more  recently  cifed  by  Ross,  but  very 
few  of  thorn  aiTord  any  conclusii'o  e\idence.  Some  are  doubtful  canoa, 
whore  there  has  been  more  than  one  le-sion ;  others  are  cases  in  whicb 
the  lesion  was  too  extensive  to  be  at  all  conclusive ;  whilst  others,  again, 
are  cases  in  which  the  clinical  tletails  are  too  defective  to  enable  us  to 
speak  positively  as  to  the  nature  of  the  speech  defect. 

In  casi's  of  incompiote  aphemia  the  patient's  utterance  (so  far  m  ft 
goc«)  is  consistently  and  uniformly  bad.  In  an  aphasic  jmtiont,  on  the 
other  luuid,  in  whom  the  third  left  frontal  is  destroyed,  there  is  often  the 
constant  distinct  articulation  of  certain  words  or  phmses  ("recurring 
utterances"),  the  production  of  which  is  commonly  attributed  to  the 
acti\*ity  of  the  right  hemisphere.  Why  then,  it  may  be  said,  does  the 
right  hcmi«phpre  not  similarly  come  into  play  in  Iwid  cases  of  aphemia  ( 
The  only  reply  I  can  make  to  this  is  to  suggest  that  when  IJroca's  region 
is  uninjured,  ntid  the  speech  etiumlus  is  able  to  pa»-a  therefrom  through 
a  varyinf;  length  of  its  own  intcrnunciai  path  without  much  obstniction, 
the  right  hemitiphere  is  not  called  upon,  and  the  speech  stimulns  con- 
tinues to  bo  sent  along  the  old  obstructed  or  blocked  path.  Btu  when 
Broca's  centre  is  destroyed,  any  speech  that  can  be  produced  must  residt 
from  calls  upon  the  right  hemisphere,  and  for  long  can  only  be  such 
familiar  and  wull-worn  utterances  as  "yes"  and  "no,"  or  com ra on  occa- 
sional expressions  such  as  "nurse,"  "oh  dear,"  etc. 

In  rcgaitl  to  the  duration  of  apheniic  defects  this  will  depend  upon 
two  or  three  conditions.  Much,  for  instance,  will  depend  U[)on  whether 
the  fibres  of  the  geniculate  fasciculus  are  actually  destroyed  or  only 
temporarily  disabled.  When  they  are  only  presserl  upon  by  extravasated 
blood  or  an  abscessi,  the  subsequent  partial  absorption  of  the  clot  or  the 
opejuiig  of  the  abitcess  may  relieve  the  fibres  from  pre&sure,  and  so 
diminish  the  aphemia,  while  no  such  speedy  disappearance  of  the  speech 
trouble  woukl  be  possihio  if  these  fibres  were  actually  torn  across.  In 
these  latter  cases,  however,  there  is  still  the  possibility  of  the  right  hemi- 
sphere after  a  time  taking  on  compensatory  fimctions  in  the  manner  first 
suggeated  by  Broadhent,  that  is,  through  incitations  passing  across  by 
fibres  of  the  corpus  cnllDsuni  from  the  left  to  the  right  third  frontal  con- 
volution, and  thence  through  the  originally  smaller  right  geniculate  fas- 
ciculus to  the  motor-centres  in  the  bulb.  There  are  ditlicultiea  in  the  way 
of  such  a  process,  though  it  does  seem  to  occur  occasionally.  A  good 
example  of  this  would  appear  to  be  furnished  by  a  case  published  by 


D^jcrine  (27),  and  also  in  another  reconled  hy  Pitres  (59).  In  other  caees, 
however,  even  where  the  damage  to  the  Itft  side  of  the  hrain  has  oecurred 
early  life,  so  that  the  chance  of  the  eflUiMishment  of  stjch  a  compensatory 
t»cti\'ity  on  tho  part  of  the  right  hemisphere  might  bo  regarded  as 
gi-uatejit^  no  recovery  of  speech  has  taken  place. 

It  ia,    of  course,    self-evident   that   if   these   interniincinl   fihrcs  are 
lidamaged  on  hoth  sides  of  the  hrain,  there  miist  necessarily  be  incomplete 
[or  complete  aphemia,  according  to  tho  degree  of  completeness  of  their 
'  deatmctioiL     In  such  a   case,   moreover,  with   severe  bilateral  lesions, 
recovery  would  be  impossible.     The  clinical  chamcteristica  of  this  con- 
dition very  closely  rescmhlo  that  produced  by  simultanooiis   lesions  of 
the  left  tn^oiher  with  tho  right  third  fronlAl  convolutions,  and  they  have 
been  grouped  together  under  the  name  of  *'  paeudo-bulbar  paralysis," 
because  of  their  resemblance  to  the  group  of  symptoms  commonly  met 
with  where  disease  actually  invades  the  bulb.     A  typical  example  of  tho 
double  cortical  lesion  haji  been  i-ecorded  by  Biirlnw.     In  other  cases  a 
lesion  of  the  centre  has  been  met  with  on  one  side  and  of  the  inter- 
nuncial  fibres  on  the  other. 

All  these  cases  arc  distinguished  from  those  of  real  bulbar  paralysis 
from  the  fact  that  there  is  &  history  of  two  separate  attacks,  and  that  it 
was  after  the  second  of  these  that  the  paralysis  of  the  lips,  tongue,  and 
pharynx  occurred.  Then,  in  addition,  in  pseudo-bulbar  piiralysis  there  ia 
tio  wasting  of  tho  tongue  or  alteration  in  its  electrical  excitnbility,  and 
there  is  also  no  loss  of  the  palatal  or  pharyngeal  reflex.  Still,  in  many 
cases,  especially  where  the  prenoua  history  is  difficult  to  obtain,  it  may 
not  be  easy  to  arrive  at  a  positive  diagnosis  between  these  two 
conditions. 

.  No  isolated  defect  of  •wriiing  corresponding  with  aphemia  as  a  speech 
defect  seems  to  exist  in  a  recognisable  form.  This  is  due  to  the  fact  that 
a  lesion  involving  the  intenuincial  fibres  between  the  cheiro-kinieftthetio 
centres  and  the  motor-centres  in  the  cerncal  region  of  the  cord,  in  any 
part  of  their  extent,  would  almost  certainly  cause  paralysis  of  the  hand 
also  for  movements  other  than  those  concerned  with  writing.  Thus  the 
mere  agraphic  df-fcct  would  bo  merged  in  and  concealed  by  a  wider  form 
of  paralysis.  The  reason  why  this  same  kind  of  result  does  not  occur  in 
the  aphomic  clasa  of  cases  is  because  here,  even  though  the  internuncial 
channels  may  be  blocked  in  the  left  hemisphere,  by  means  of  which  the 
specially  combined  movements  needed  for  articulate  speech  are  called 
into  play,  the  right  hemisphere  is  still  capable  of  calling  into  action  the 
bilateral  bulbar  nuclei  concerned  with  other  less  specialised  movements  of 
lips,  tongue,  and  palate ;  consequently,  it  is  only  the  articulatory  move- 
ments of  these  organs  that  are  paralysed  in  a  case  of  aphemia.  Tho 
special  paralysis  of  speech  is  not  merged  in  a  wider  defect  sinii'ly  because, 
*for  tho  actuation  of  movements  other  than  those  of  speech,  the  bilateml 
motor-centres  of  the  medulla  may  still  be  called  into  play  by  the  un- 
damaged right  hemisphere. 


Ill-  Dkfkcts  of  Speech  anh  WRtTrsc  nuE  to  Disabilities  i\ 

THE   Gl,OKSnKINM:STHETIC   AND   CHEIRO-KIX^iKTHETIC   CENTRES 

It  will  he  best  first  of  all  tn  consider  the  effects  of  ordinarv  Ie«ions  in 
tliesc  centres.  We  shall  thus  be  the  better  able  subsequently  to  consider 
the  effects  of  mere  fuiicUutiiil  tliaabilitiu^  uiid  truuHitory  disturl*iu)ces  of 
these  centrea  brought  alraiit  hy  a  grent  variety  of  causes,  and  which 
con8Cf|uently  arc  by  no  Tne-ins  uncommon. 

Defects  due  to  gross  lesions. — These  kiniesthetic  centres  are,  as  I 
have  already  observed,  concerned  more  wiih  the  expression  of  thought 
than  with  the  thinking  procei^s.  Their  activity  is  in  the  main  rouued  ob 
thought  is  almut  to  tninslate  itself  into  action.  Although  with  lesions 
limited  to  these  regions  the  jxtwer  of  thinking  may  nut  he  very  greatly 
interfered  with,  still  it  is  nearly  always  interfered  with  to  some  extent, 
so  that  patients  bavin<;  such  lesions  do  not  usually  exhibit  anything  like 
the  same  amount  of  mental  clearness  as  that  shown  by  patienta  siitVuriiig 
from  aphcmifl.. 

The  fact  that  speech  and  writing  arc  so  frequently  involved  together 
in  cases  of  aphana  is  due  partly  to  the  proximity  of  the  gloftso-  .and  the 
eheiro-ktnpeathetic  centres,  and  perhaps  not  less  to  the  proximity  of  the 
two  sets  of  commisaunil  fibres  connecting  those  centres  with  the  autlitory 
and  the  visual  word-centres  respectively.  Sim ultii neons  dumage  to  these 
commisftures  may  in  fact  lie  a  cjiiise  of  typical  wises  of  aphasia  with 
agraphLa,  not  distinguishable  in  their  clinical  characteristics  from  the 
results  of  combined  diHcasc  of  the  centres  themselves. 

Some  of  the  earlier  observers  of  nphasic  uises,  such  as  Trousseau, 
Hughlings  Jackson  (.39),  and  Gairdncr,  seemed  to  consider  that  the 
inability  to  write  w;i5 ;«  much  a  result  of  a  lesion  in  Broca's  region  as 
innbility  to  speak,  and  cuiitended  that  there  was  almost  idways  a  jwirity 
between  these  defects.  This,  however,  is  not  borne  out  hy  an  examination 
of  recorded  coses,  as  I  have  endeavoured  to  show  in  my  second  Lumlcian 
lecture  (6). 

One  of  the  first  to  dwell  upon  the  marked  incqimlity  that  may  be  met 
ivith  between  these  two  disabilities  was  W.  Ogle,  to  whom  we  owe  the 
introduction  of  the  terra  "/igraphia."  This  latter  kind  of  defect  is  much 
loss  noticeable  than  the  former,  becAuse  the  patient  is  a]«o  oft^n  more  or 
less  paratyscd  in  the  right  hdiid  and  arm.  In  such  cases  attompts  at 
writing  would  only  be  possible,  if  at  all,  where  the  right  side  of  the 
brain  and  the  left  hand  have  Iteen  more  or  less  educated,  and  frequently 
no  serious  effurta  have  been  miitde  in  this  direction. 

Though  aphaaic  patients  ai'e  unnble  to  give  voluntary  and  pre- 
considered  expression  to  their  thoughtu,  words,  or  oven  short  phnues  and 
aiths,  may  occasionally  he  uttered  under  the  influence  of  strong  emotion. 
We  often  find  these  paticiits  able  to  make  use  of  short  familiar  words  like 
"ye3  "or  "no"  in  response  to  questions  addressed  to  them,  though  they  may 


be  ofusH  innppropriiitely  employed-  The  articulation  of  auch  words,  or 
"recurring  ulteninces"  aa  they  are  now  conimonly  termed,  is  generally 
supposed  to  be  brought  al'out  through  the  intervention  of  the  compara- 
tively uneducated  right  third  frontal  convolution.  As  Ilnghliiigs  Jackson 
oripnally  pointed  out,  such  a  pjitieiit  is  quite  unable  to  rcjicat  one  of 
these  M'unis  vrbich  he  is  continually  bringing  out,  or,  indeed,  any  other 
simple  vowel  sound  when  he  is  aaked  to  do  bo.  Ho  cannot  utter  it,  that 
is,  in  a  purely  voluntary  niunncr,  in  response  to  n  request  or  comniaitd. 
Another  intercstiug  pcuuliarity  is  also  often  seen  when  resident  foreigners 
.bocome  aphiwic.  During  recover}'  it  is  found  that  they  arc  at  firet  only 
ible  to  express  themselves  in  that  language  in  which  they  are  most 
thoroughly  versed- — ^nanioly,  in  their  own  native  tongue.  I  have  seen 
this  in  several  patients.  Two  were  Gei-mjina  who  had  been  long  resident 
in  this  country ;  yet,  after  an  attack  of  right  hemiplegia  and  aphasia, 
each  of  thcni  was  for  a  long  time  unable  to  utter  a  word  of  English. 
A\'hen  they  began  to  apeak  they  used  (Inrman  words  only  ;  and  after 
they  had  further  i-ecovered,  if  ocfflsionally  in  want  of  a  word  while 
speaking  Ertglisb,  it  was  always  a  Genuan  equivalent  that  fust  presented 
itself. 

There  are  many  instances  on  record  in  which,  though  the  aphasic  con- 
dition it«clf  has  been  complete  and  associated  with  more  or  less  agraphia, 
the  mental  [lowcrs  of  the  [xitients  have  been  fairly  well  preserved.  Many 
of  auch  inilividnals  have  been  able  to  rrad  intelligently  to  tbemselvea, 
an<l  play  games,  like  draughts  or  cribbage,  perhaps  better  than  their 
neighbours. 

The  views  of  Trousseau  and  others  before  referred  to,  who  maintained 
that  agraphia  as  well  as  aphasia  is  a  consequence  of  destniciion  of  Broca's 
region,  have  of  late  years  been  adopted  by  Wernicke,  iJi^jerine,  Wyllie, 
and  Mindlii^.  They  go  farther  still  in  attaching  on  overweening  import- 
ance to  this  centre.  They  maintJiiE]  ihatdBstrnctlnn  of  this  region  causes, 
in  a<ldition  to  agraphia,  an  inCorfcroneo  with  siit-nt  thought  by  hindering 
the  revival  of  auditory  word  images,  and  that  it  also  leads  to  alexia. 
Wernicke,  Dejerino,  and  MiralW-  oven  disbelieve  in  the  existeince  of  any 
cortical  centre  having  the  same  relation  to  writing  movements  that 
Broca's  centre  has  to  speech  movements.  These  various  points  require 
some  separate  considerntion. 

(i.)  Vocs  destrrulian  of  Brora's  rcffinn  alone  etttnit  vmhat  amnesia  f — To 
this  question  I  am  decidedly  inclined  to  give  a  negative  aciswcr,  relying 
upon  the  reasons  previously  given  to  show  that  words  are  primarily 
revived  in  the  auditory  word-centre  rather  than  in  Broca's  centre,  and 
upon  the  evidence  of  actual  cases  to  show  that  where  the  lesion  is  limited 
to  this  region  there  is  no  sympathetic  disturbance  of  the  auili:ory  centre 
sufficient  to  cause  amnesia  verbalis  after  the  first  shock  that  may  arise 
from  the  lesion  has  ftubsided.  Cases  recorded  by  Guido  Banti,  Dickinson, 
"Wadhani,  and  others  (see  second  LumlcJan  lecture)  fully  bear  out  this 
view,  seeing  that  the  ability  of  such  patients  to  write  freely  showed 
clearly  that  they  could  recall  words.     Excej'tions  to  this  rule  may  occa- 


sioHAtly  bo  met  with  ;  that  is,  it  mny  happen  that  the  severance  of  Broca's 
centre  from  the  auditory  and  the  visual  word-contres  may  greatly  impair 
the  furictiuruil  readiness  uf  these  latter  centres,  and  so  hinder  thu  spon- 
taneous  revival  of  the  auditory  and  the  visual  images  of  words.  This, 
however,  T  Iwlievn  to  he  the  exception  rather  than  the  nde. 

(ii.)  Ajm  tifsfrMction  of  Broat's  rfflfim  nitad  alfAat — In  reading,  a 
proper  compriihonsion  of  the  meaning  of  the  text  requires,  as  I  IjcJieve, 
a  conjoint  rpvival  of  the  words  in  the  visual  and  in  the  auditor),*  word- 
centres,  but  that  for  this  mero  comprehension  it  is  not  noceswiry  for  the 
stimulus  to  pass  on  to  Uroca's  centre  as  it  must  do  in  reading  aloud 

It  may,  however,,  be  freely  admitted  th-it  if  the  way  iit  open,  and  this 
latter  centre  is  in  a  healthy  condition,  it  docs  commonly  recrive  in  read- 
ing to  oneself  a  slight  stimulus  from  the  auditory  word-centre,  a  fact 
which  is  often  enough  shown  hy  the  occurrence  of  invghintary,  half- 
whispered  mutterings  when  reading.  It  may  also  bo  admitted  that  the 
rousing  of  all  three  centres  docs  give  aasistuncc  in  the  comprc-bcniiion  of 
anything  difficult,  as  ia  shown  by  the  common  practice  of  reading  aloud 
any  paxsage  the  meaning  of  which  m.T,y  be  at  nit  objure.  By  this 
proceeding  aid  is  obtained,  however,  not  alone  by  the  full  ruusing  of  the 
gloasokiuajsthetic  centre,  iia  there  is  also  th«  full  activity  of  the  auditory 
word-centre  following  upon  the  spoken  words.  This  kind  of  aid  is  indeed 
commonly  needed,  as  Wernicke  pointed  out,  by  an  uneducated  person  for 
the  full  comfirchension  of  almost  all  that  ho  rcatls.  Therefore  it  may 
easily  happen  when  such  a  person  becomes  aphasic  from  deatruction  of 
Broca's  region  th.it  alexia  may  go  with  the  aph;isia.  Similar  aid  may  be 
necessary  in  cases  in  which  there  is  functional  weakness  of  the  visual 
word-centre.  It  would  seem,  however,  that  in  some  persons  the  com- 
prehension of  wHting  or  printing  does  uot  even  require  the  associated 
activity  of  the  auditory  word-centre,  sn  long  oa  the  visual  word-centre  ia 
in  ft  healthy  condition  and  its  other  associational  fibres  are  intnct.  This 
it  proved  by  the  fact  that  in  a  case  recorded  by  Wernicke  and  Fricd- 
landar,  in  which  there  was  aphasia  associated  M'ith  word-deafness  (due  to 
a  lesion  in  Rroca'a  region  and  also  in  the  upper  temporal  convolution) 
the  patient  was  able  to  read  well  and  even  to  imte.  There  is  also  a 
valuable  case  of  word-deafness  (with  lesions  in  both  upper  tempond  con- 
volutions) rectjrtled  by  Mills,  and  to  be  referred  to  farther  on,  in  which 
the  patient  was  able  to  understand  what  she  read ;  and  a  still  more 
remarkable  case  recorded  by  Pick,  with  very  aimiliir  lesions,  in  which, 
although  the  patient  was  word-deaf,  bo  could  write  and  comprehend 
perfectly  what  he  read. 

Many  of  the  cases  in  which  there  has  been  alexia  coexisting  with 
aphasia  are,  I  think,  instances  where  thoro  have  been  rather  wide  lesions, 
extending  far  beyond  the  third  frontal  convolution  and  involving  also  the 
\'i8ual  word-centre.  Some  of  them  may  ho  cases  in  which  there  was 
ori^nally  wordKleafness  as  well  as  word- blindness,  but  where  the  former 
has  disappeared  early — which  Lichthcim  contends  to  be  customary.  I 
have  shown,  moreover,  that  in  some  of  the  cases  in  which  alexia  coexists 
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V'itfa  upluisiii,  bcimuiiH^stbusia  is  also  present.  TLis  iaci  would  lend  lo 
pmve  that  in  »uch  cajtes  wo  have  either  to  do  with  a  wide  Icsiun  extend- 
ing from  the  tliinl  frontal  coiivoltitioii  Iwick  to  the  posterior  pail  tti  the 
internal  cnpsule,  or  els«  U'ith  a.  eeparnte  lesion  in  this  Bitiintion^ — that  is, 
ill  a  hrain  it-gion  contiguous  to  tho  muul  word-centre,  which  might 
theretore  itself  have  been  involved. 

(iii.)  Is  it  riffhi  in  deni;  Vu  txUtenct  of  a  special  cmtre  for  the  reriigiraiiim 
and  regulation  of  to'iiin'j  uuntrntnta  f — The  case  in  regard  to  writing  seems 
to  mo  to  be  uitnocrt  exactly  comparable  with  that  of  epcaking,  and  indeed 
of  all  other  habiiuiil  voluntary  movements,  whether  complex  or  tiimplu. 
Eiich  set  of  luov-umeuts  must  be  aasDciat«d  with  a  set  of  ingoing  impres- 
610116  (kinieathetic)  which  are  registered  in  different  portion*  of  the 
liolandic  area  of  the  cortex.  This  must  bo  as  inevitably  true  for  writing 
moveinojit*  as  fur  sjjcccIi  niovomenls ;  and  just  as  re-exc-itaiion  of  Broca'a 
region  under  stimulation  from  the  auditory  word-centre  is  necessary  for 
speech,  so  a  re-excitation  of  the  centre  in  which  the  impressions  generated 
by  writing  mavemeat^  are  registered  is,  under  srimnlaiion  fmm  the 
usual  woitl-centre,  needful  for  the  production  of  writiJig  movements. 

Yet  both  Wernicke  and  Difjerine  say  that  the  intervention  of  a 
special  centre  for  writing  movements  is  not  necessary,  on  tho  ground 
that  writing  consists  of  u  simple  copying  of  tho  visual  images  stored  up 
in  the  visual  word-centres.  But  1  maintain  that  the  visual  word-centre 
cannot  act  directly  njxin  the  mntor-oentres  in  tho  cord,  and  that  the 
conjoint  activity  (for  co-ordinating  purposes)  of  a  kiniesthetic  centre  i& 
quite  as  essential  in  the  cii.'iC  of  writing  movemeutfi,  as  is  tho  activity  of 
Bi'oca's  region  for  the  prtMliaction  of  B))eech  movements. 

Again,  how  can  it  ihtssibly  be  alleged  as  a  valid  argument  against 
the  existence  of  a  cheiro-kinaistbetic  centre  in  a  man  accuetomed  to  WTite 
with  his  right  liand  that  this  same  man  is  able  to  vt-rito  rudely  on 
sand  with  his  fwit,  or  th:it  he  can,  after  a  fjiahion,  write  with  his 
elbow,  or  with  a  pencil  placed  between  his  teeth?  Clearly,  in  these 
other  crude  modes  of  writing  he  would  simply  I>e  dependent  upon  the 
activity  of  other  parts  of  thu*  general  kinesthetic  centre.  Such  objections 
seem,  therefoi-e,  to  be  altogetliLT  futile. 

It  is,  however,  altogether  another  question,  and  one  which  does  spcra 
0]>en  to  diftcufisinn,  whether  tho  cortical  centra  in  which  the  sensory 
impressions  produced  by  writing  movemeuls  are  registered  exists  alto- 
gether ajMirt,  or  whether  its  stmctural  clemciil^  are  inextrieably  niixud 
up  with  others  pertaining  to  less  s[)ecijil  movements  of  the  hand  and 
arm.  If  there  is  a  conipletoly  sepai-ato  seat  of  registration,  destruction 
of  such  a  centre  ebovdd  prodm-o  loss  of  the  power  of  writing,  indepen- 
dently of  iKiralyaia  of  other  less  Hpecial  movements  of  tho  liinb.  If 
otherwise,  the  loss  of  |K>wer  uf  writing  from  dam;»ge  to  the  cortical 
region  in  which  its  kinfcstbctic  impressions  are  registered  would  never  bo 
able  to  occur  alone,  but  M-uuld  always  be  merged  in  a  more  general 
jKiralysis  of  the  limb,  and  ft  will  be  remembered  that  we  came  to  the 
conclusion  tliat  this  was  the   cause  of  the   absence   of  j)gra]>hia  as  a 


eepatate  symptom  remilting  from  damage  to  the  pyramidal  tract.  In 
other  words,  no  np-nphia  of  this  type  woiilil  be  rccognisulilo  a» 
Buch ;  it  would  not  be  looked  foi',  botausc  xha  coexisting  paralysis 
of  the  hand  and  arm  would  mitumlly  bu  supposed  to  l>e,  and  would  in 
tact  be,  a  sufHcimit  ciiiso  of  the  inability  to  write.  On  tho  whole  it 
must,  I  think,  be  said  that  no  actual  proof  has  yet  been  given  that  the 
centre  for  writing  movcincnts  is  topognipbically  distinct — iu  other  words, 
that  Exncr's  or  any  other  scjHirHtti  luciilisiation  of  such  a  centre  has  yet  to 
>H>  definitely  proved.  The  evidence  that  I  have  previously  i-oferretl  to, 
though  it  has  been  sufficient  to  discountenance  the  idea  that  destruction 
of  Brocu's  centre  of  itself  gives  rise  to  agraphia,  has  no  pretence  to  be 
adequate  for  Lho  localiaatiou  of  a  sejMratc  centre,  and  the  cases  that 
have  hitherto  been  pub1ishc<l  in  supjiort  of  Kxner's  louilisation  are  all  of 
them  open  to  very  legitimate  objections,  as  I  liave  ondeavourod  to  show 
elsewhere. 

Then,  again,  one  of  tho  causes  which  led  Dejerine  to  deny  the  very 
existence  of  a  centre  for  writing  movements  seems  to  have  been  biised 
upon  tho  characteristics  of  two  cases  that  were  brought  forward  by 
Pitrea,  and  which,  upon  the  basis  of  his  authority,  have  been  often  cited 
by  others  as  aflfonling  some  evideticc  of  the  correctness  of  Exnor's  local- 
isation. They  were  cases  in  which  the  patients  were  iniable  to  write 
spontaneously  or  fixim  dictation,  and  yet  were  able  to  copy  writing.  Jf 
the  contra  is  destroyed,  says  Di?jcriiie,  the  p<^sibility  of  executing  any 
kind  of  writing  should  be  abolished.  That  at  first  sight  seems  jierfoctly 
true;  and  it  may  be  a  valid  criticism  against  Pitres  for  (jviotjng  any  such 
cases  as  instances  of  "motor  agraphia."  But  D^jerine  and  his  followers 
have  overlooked  tho  possibility  that  Pitros  may  not  have  been  quite 
correct  in  his  interpretiitiun  of  these  cases — in  which  there  was  no 
necropsy.  Thoy  have  not  i-ccognisud  the  fact  that  this  particular  com 
binatioti  of  symptoms  may  be  present  withimt  the  existence  of  what  is 
called  "sensory  apUjsia  "  in  any  of  its  forms.  It  can  be  shown,  however, 
that  such  a  combination  of  syuiptonis  nuiy  l>e  easily  explained  by  a 
cutting  across  of  the  audito-Wsual  eommissure  that  transmits  impressions 
from  the  auditory  lo  tho  visual  word-centre  (Fig.  ^3,  h).  This  I  believe, 
after  cJiroful  study  of  his  memoir,  to  be  the  exphumtion  of  the  partial 
agi-aphic  dwfcela  in  the  two  well-known  cases  cited  by  Pitrea,  as  cxani]>les 
of  the  efl'ecta  produced  by  damage  to  the  cortical  centre  for  writing  move- 
ments (GO).  It  is  ob^-ious  that  damage  to  the  commissure  above  mentioned 
would  bo  capable  of  preventing  tho  pas-sage  of  stimuli  from  the  auditory 
to  the  visual  word-centre  such  as  would  be  necessary  in  writing  spon- 
taneously or  from  dictation,  whilst  it  would  leave  the  j«>wcr  of  copying 
writing  intact  so  long  as  the  visual  word-centre,  tho  commissure  connect- 
ing it  with  the  writing  centre,  and  tills  centre  itself  remained  undamaged. 

The  question,  therefore,  whether  there  is  an  altogether  scjutrnte 
chciro-kinteathetic  centre  must  be  considered  as  still  doubtful,  and  as 
there  are  no  simple  uncompJicat^^d  ca.ses  of  agraphia,  instances  of  this 
defect  in  a&suciaciun  with  aphasia  to  some  minor  extent  can  olouo  be 
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ferreil  U>  in  illiistnition  cf  damngo  to  a  possitjly  separate  cheiro-l:iii- 
ithetic  centre,  nr  from  damage  to  the  corimissiire  nonnwiting  it  with  the 
visunl  word  centre.  This  is  the  class  of  cuses  that  was  originally  reported 
by  W.  Ogle  in  biii  piiper  on  "  Apbuijiu  and  Agmpliici."  In  thcee  cases 
there  ia  no  association  with  word-lHndness,  and  nothing  to  prevent  the 
jKttient  learning  to  write  tnth  his  left  hand.  Two  such  casea  have  been 
recoi-ded  by  Uroadbent  (19),  and  one  by  Ugle. 

The  way  in  which  these  fonnH  of  agraphia  are  to  be  distinguished 
from  the  agraphia  occurring  under  other  conditioii-s  nmy  bust  be  shown 
by  the  following  table,  in  which  are  embodied  conclusions  the  legitimacy 
of  several  of  which  will  be  subecquontly  shown : — 


fltaR^Ette 


Port  to/ 


Agraphia 


Uncooiplic&ted. 

CoiQp1ieBt«>!  with  witnl-MiiiiliittM. 

i*2Tu  sponUiK-ous   writiDg  ur  from 

dicutioa,   but   CAD   copy  i   no 

urvnt- dm  rilled. 
[Nr>  a  [Win  m  neons  writiug.  or  from 

(lictaiiuii,  but  can  c<i[iy  ;  wurd 

JeafUDiui  [irusuat. 

fCfflii  write  ■pontam-ouslj'  or  from 
diccatirMi,  but  caunot  oofvy ; 
woril-llitjilucstt  [ireuiiit. 


ie. 


7. 


D«atrtietloti  of  clieiro-ldsiesthetie 

centre. 
Deal rui't ion    of    tlir    viniio-1cin> 

lesthelic  i:oniRii8siiK-. 
Destruction  Kit  the  visual  word* 

centre. 

DetLruirtion  of  tbn  Aiiditi>vUu*t 
ratunii&bure. 

Dcstniotlon  of  th»  Ruditory  word' 

cciitrt. 

Destruction  of  tlie  vmial  wnnl- 
cwnlru  [ill  som«  uduottod  audi< 
tirea). 

iKiIatio])  of  tlio  vinifel  wnrj-cestra 
from  ftU  afferent  fibrea. 


The  fiuppoaition  ia  that  in  the  largo  majority  of  cases  the  various 
le&tous  thai  havt!  been  above  referred  to  as  caui^cti  of  complete  or  }>artiul 
Mgrapbia  will  be  in  the  left  hemisphere  in  right-handed  and  in  the  right 
hemisphere  in  left-handttl  pcreons.  Of  these  vai'iuusj  forms,  Nos.  1,  % 
and  7  shotdd  nccnr  in  all  iridividuidt!  alike,  in  association  with  the  Ic'iions 
named  j  but  Nos.  *1  and  G  are  two  degrees  of  agraphia  that  may  be  met 
with  in  asaociatiuti  with  wor<l-blindji(.-»s,  accunling  as  the  individuals  in 
whom  the  lesions  specified  occur  ai-e  "  vinuals,"  or  strong  "auditivea" 
much  accustomed  to  write.  On  the  other  hand,  Nos.  4  and  fi  are  two 
oases  in  which  the  same  degree  of  agraphia  may  be  met  with,  but  ditt'er- 
ing  by  the  absence  of  wnrd-dpafnesa  in  the  one  case  and  its  presence  in 
the  other.  1  »ay  nu'//  ^'^'i  'jccause  such  synipTums  might  not  occiu-  in  a 
strong  visual.  It  will  be  oliservcd  also  that  each  of  the  partial  forms  of 
agraphia  exi^cpt  the  first  ia  associated  either  with  word-deafness  or  with 
word-MiiidtiL':^.s. 

Defects  due  to  functional  disabilities  and  transitory  disturb- 
ances.-— In  awfiiM'iatioii  with  very  various  seta  of  conditions  aphasia  occurs 
not  infi-equentiy  as  a  temporary  disability,  and  .sometimes  with  n  marked 
tendency  to    recurrence,   whoro   the  brief   dmation   and   the   completo 


recovery  make  it  imprubable  that  it  can  luive  been  due  Ut  auy  gross 
lesion. 

What  the  proxiniaM  causative  conditions  have  been  in  thmte  different 
sets  of  cases  it  is  mostly  impossible  definitely  to  fay.  Instead  of  sitftea- 
iugs  of  brain  tissue,  Liemorrlmgcs,  ab«ces»cis  new  gi\>wthK,  or  tntuinatiiims 
of  the  biaiii  an  causes  of  the  luss  of  speech,  wc  can  only,  in  order  to 
account  for  the  defucU;  of  which  ws  are  now  a^Kuit  to  Rpe^ik,  appeal 
to  ischwmiji  from  initative  congestion,  temponiry  thromboses,  miuut« 
euboliiiia)::^,  or  Hpusmii  of  vusscls,  affecting  the  posterior  part  uf  the  third, 
or  the  third  aiLd  Hecoiid  frontal  convolutionti :  in  other  cases  to  a  variously 
broujijht  about  "  inhibition."  or  other  little  nnderstood  cause  leading  to 
He^'iadation  of  function  iti  the  BJime  parts.  AVhatever  the  precise  cause 
of  the  disability  happens  to  be,  this  may,  as  with  functicinnl  parulyais  of 
limbrf,  ptniiat  for  variable  pcrJodu  (hours,  days,  moiilhti,  or  even  two  or 
more  years),  and  yet  permit  ultimately  of  a  perfect  restoration  of  function 
mora  or  less  rnpidly  bi-ought  about 

In  the-se  cases  we  have  to  suppose  that  from  one  or  other  of  the 
causes  above  referred  to,  the  molecular  mobility  of  the  glosso  kinie^thclic 
centre  is  so  redncwl,  that  it  is  unable  to  send  down  to  the  bulbar  speech- 
centres  iucitations  strong;  enough  to  call  them  into  actinty. 

The  principal  causative  or  atisocialod  couililiuiis  may  now  be  referred 
to  in  succession. 

{a)  IrnUttict  (ongesHon  or  ihromhosis,  following  upon  ftjrwA^ipc  literary  work 
or  businus  tctnrr^,  or  as  <r  rfsuli  of  fjpof^ure  to  cold. — Trousseau  (70)  has 
recorded  several  interesting  cases  of  this  type,  and  one  has  also  been 
published  by  Scorcsb3--Jackaon.  In  several  of  these  cases  agraphia 
as  well  as  aphasia  h;is  been  present,  and  during  recovery  the  patients 
have  for  a  time  been  amnesic  or  paraphaaic— so  that  the  disability  may 
have  extended  to  ihu  visual  and  the  auditory  word-centres,  and  not  been 
ConBned  to  Krocji'a  region. 

('')  Minute  f'nilHilismf: — Nothnafr^I  (fj^)  has  callod  attf^ntiun  to  cases  of 
this  kind  in  which  patients  suflering  from  valvulitr  heart  disease  were 
suddenly  attacked  with  aphasia  uuHttcnded  by  other  symptuma,  the  loss 
of  8j>eech  disappearing  in  the  course  uf  one  or  two  days. 

(f)  Sp^isjiis  of  iftsiw/s. — E.  0,  Daly  has  recorded  a  remarkable  case 
in  which  "recurring  attacks  of  transient  aphasia  and  right  hemiplegia," 
the  duration  of  which  varied  from  three  minutes  up  to  throe  hours, 
occurred  in  an  elderly  gentloinaii.  These  attiicks  were  supijoaed  to  Iw 
due  to  spasms  of  vessels  brnn|^lit  about  under  the  intltience  of  gouty  and 
unemic  (loisons  in  the  blood.  Brissand  also  refers  to  a  case  of 
recurrent  uphusia  with  tight  hemiplegia,  which  showed  itself  in  a  woman 
suffering  from  grave  hoart  failure.  At  e:ich  relapse  of  the  cardiac 
asystole  there  was  n  corra-^iKinding  return  of  the  imralysis  in  the  right 
limbs  with  transitory  aphasia. 

((/)  Narcotic  and  vihcr  jmsvns  intrmliKfd  from  without. — -Many  wises  are 
on  record  in  which  poisoning  by  stramonium,  belladonna,  cannabis  indica, 
tobacco,  and  opium  have,  among  other  symptoms,  given  risen  to  tem- 
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poniry  aphasia,  mid  sometimes  to  verW]  amnesia,  References  to  cJises 
of  tbis  kind,  and  ulso  as  to  aplmsm  prwhux-d  by  simke-iwison,  will  he 
found  in  Ilatcmim's  work  ( 1 1).  Aphasia  liJis  also  been  met  with  as  one 
of  tbtf  vjiiions  nervous  symiiUims  thnt  may  lie  produced  by  lead. 

{r)  j'»ii^im  fn^nuirrrd  uiihin  tltf.  syttffm. —  I'nder  this  hivid  may  be 
iucludc^l  ft  very  miscellaneous  group  of  cases  in  which  aphasia  occurs  ns 
a  tcmpuriin^'  Bymptum  in  the  coiirsti  of  certain  sjKtciBc  fevers  (eK]MM.-iidly 
typboitl,  but  more  raruly  in  typhus,  small-pox.  measles,  and  yellow  favor), 
in  the  ptKHperal  state,  in  diahctca,  liright's  di-icftse,  and  gout. 

In  these  different  cases  of  poisoning  (ivhether  of  extrinsic  or  of 
inlrinni'i:  urigin)  the  precise  mode  of  pnxluctiori  of  the  iiphiwia  prolmhly 
raries  a  go<^Kj  deal.  In  some  ciuses  (i.)  the  altrcred  quab'ty  of  the  blood 
may  favour  the  ficcunence  of  small  and  perhaps  temporary  thromboses  in 
the  vessels  of  the  cortiftti  centres  at  fault;  in  others  (ii.)  the  poisons 
L-irL-ulatinji;  in  the  blood  may  lead  to  contractions  of  the  smull  arterioles, 
thus  temporarily  cutting  otT  umro  or  less  completely  the  Itlood-siipply 
of  those  sjime  cortical  centres  ;  while  in  other  cases  it  may  be  Hue  (iii.) 
to  the  direct  action  of  the  various  poisotis  upon  the  nerve  elements  of  the 
cortical  centres  affected. 

In  other  cLiRses  of  t«raporary  aphasia  about  to  be  referred  to,  the 
actual  mode  of  pathogenesis  would  seem  to  bo  no  loss  obscure ;  though 
in  some  uf  them  it  would  be  conuuonly  *ud  to  Iw  due  to  '*  exhaustion  " 
of  nerve  elements  following  upon  epileptiform  discharges ;  or  else,  in  still 
other  cases,  to  ati  even  more  mysU-rious  process  known  as  "inhibition," 
to  M'bicli  some  arc  prone  to  appeal  whei-e  explanation  is  ijiflicult. 

(/)  ^e/vre  w  after  ej>ilepti/<frrn  »<'Hnj/j!i"o«.<. — It  is  now  a.  fiimiliar  fact 
that  in  cases  of  epileptiform  convulsions  of  the  Jacltsonian  type,  when- 
ever the  convulsion  begins  with  twitching  about  the  right  side  of  the 
mouth  lin  right  handed  persons),  or  with  senwtions  and  twitchings  in 
the  tongue,  aphftsia  nmy  precede  and  follow'  ft>r  a  more  or  less  brief 
period  the  occurrence  of  each  of  such  fits. 

A  temporary  aphasia  may  also  occur  in  the  early  stages,  or  during 
the  course  of  general  paralysis  of  the  insane,  as  an  immetliato  sequence 
of  one  of  the  so-called  "  congestive  attacks  "  to  which  these  iwtients  are 
liable. 

In  other  cases,  as  we  shall  presently  sen,  another  ftirm  of  spi^erhlcss- 
ness,  known  as  "hysterical  mutism,"  is  found  lo  folIo«'  some  attacks  of 
convulsions  of  a  hyst^.'ricai  t>-pe. 

(ff)  In  oKsocifUum  with  insitnilif,  caidlrp^i,  tnul  erstaxt/. — X  condition  of 
mutism  is  not  at  all  uncommim  in  patients  suffering  from  rhronic 
dementia  or  melancholia.  It  is  ofton  a  lark  of  will  to  speak  (sometimes 
under  the  influence  of  halincinations  or  delusions)  which  leads  to  iiititism 
extending,  it  may  be,  over  a  long  series  of  years  (fi4).  In  catalepsy 
and  ecstasy  the  S[>eechie8sncs3  is  probably  due  to  a  mere  suspension  of 
Tolition.  In  all  these  cases,  therefore,  wo  liavo  to  do  with  ivhat  may  be 
best  termed  "  ps  end  o- mutism." 

(A)  From  /rujht   and  other  poxcerful  einottons. — Many  cases   both  of 
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nphnxia  .iml  of  mutiium  hare  been  recorded  as  rpsniting  from  these  causes. 
In  the  case  of  an  acci<lent  it  often  happens  that  the  importance  of  the 
mcntAl  ehock  and  its  consequences  far  transcends  the  more  physical 
injury. 

(i)  Rfjiex  irritaiioa  in  asioeiatwn  tdih  nrnralffia,  intestinal  worms,  eir, — 
Bateman  refers  to  three  cases  in  which  tempomn,*  !(»«  of  speech  occurred 
in  association  with  facial  neuralgia,  and  also  to  three  other  cases  where 
the  presence  of  worms  in  the  intestine  was  associated  with  loss  of  speoub 
which  disappeared  more  or  less  quicltly  after  their  expulsion  (ID). 

U)  ^^If  fu*P^'^^-  ^f^jw'f'w. — Charcot  and  others  liave  been  able  to 
produce  typical  *'  hysterical  mutism  "  in  some  hysterical  patients  who 
proved  capable  of  being  hypnotised.  The  mutism  thus  obtained  duiing 
the  sumnauibutistic  pcrim]  was  found  to  pi-raist  in  the  waking  Klat«,  unless 
proper  stepa  were  taken  to  terminate  it  (21). 

{k)  fft/sieriii. — The  cases  of  temporary  speechlessness  that  occur  in 
hysteria  belong  almost  solely  to  ,the  type  jiist  referred  to — that  of 
*'  hysterical  mutism."  Thc«c  cases  arc  now  cwmmonly  known  by  that 
name,  though  they  w«rc  fonnerly  included  with  otht-rs  under  the  more 
general  designntion  of  "functional  aphftnift."'  The  former  iwmo  was  first 
given  by  Kevilliod  of  Geneva;  the  condition  was  subsequently  made 
widely  known  by  Charcot ;  whilst  valuable  series  of  cases  have  since  been 
recorded  by  Cartez,  Rock,  and  Nattier. 

The  view  taken  by  1  jonville  and  Debovo  to  the  cflTcct  that  "  hysteri- 
cal mutism  "  is  only  a  rarer  and  more  aggnivated  fonii  of  a  condition 
which  is  familiar  enough  as  "  hysterical  aphonia  "  h:i*  more  recently  been 
enforced  by  Wyllte.  Tlii«  doctrine  was  also  adopted  by  Charcot,  who 
showed  that  there  are  many  features  common  to  the  two  conditions. 
Thus  they  occur  in  tho  same  type  of  patients ;  they  are  produced  by 
similar  exciting  causes,  and  are  not-  infrequently  found  to  alternate  with 
one  another  in  the  sime  jwiticnt.  Miitiam  is  clearly  the  more  severe  con- 
dition of  the  two,  as  ill  it  there  is  an  ubseuee  of  the  power  of  whispering 
as  well  as  of  speaking  aloud. 

The  leading  peculiarities  of  hysterical  mutism  are  these.  Its  onset  is 
generally  avidden,  often  after  a  fright  or  some  strong  emotional  disturb- 
ance, Sometimos  it  follows  a  hyst-crical  seiz\u>3,  with  or  without  paralysis 
of  limbs.  At  other  times  it  occurs  without  assignable  cause,  or  it  may 
be  induced,  as  already  stated,  in  some  hypnotised  persons  by  suggesticK). 
The  subjects  of  this  diRability  are  completely  muto,  presenting  in  this 
respect  a  notable  contrast  to  ordinary  nphiusics,  since  they  make  use  of 
no  "  recurring  utterances  *'  or  articulate  sounds  of  any  kind.  The  in- 
tellect seems  unimpaired,  and  they  arc  able  freely  Uj  express  their 
thoughts  in  writing.  Though  the  common  movements  of  tho  lips, 
tongue,  and  palate  are  preserved,  these  parts  are  unable  to  act  in  the 
particular  combinations  needfid  for  speech  muvements,  and  in  association 
with  the  other  combinations  of  muscular  action  pertaining  to  the  vocal 
mechanism.  Some  of  the  muscles  of  the  larynx  are  often  found  to  be 
more  or  less  paralysed,  though  the  particular  muscles  involved   have 


varied  in  dUTerent  cnscs.  There  is  frequently  also  more  or  less  complete 
ansstbeaia  of  the  larynx  and  of  the  pharynx. 

Sometimes  hyuterici]  mutism  occurs  in  jussarrintion  with  many  hyut/^ri- 
cal  stigmata,  while  at  other  times  it  may  he  almost  the  sole  mjinifestation 
of  this  nenrosis,  Itceovory  may  occur  suddenly,  perhaps  afu-r  a  fit  or 
a  recurrence  of  some  strong  emotion,  or  it  may  bo  more  gradu;d  under 
treatment ;  and  in  some  of  the  latter  caaea  there  may  be  a  sort  of  stam- 
mering articidation  for  days,  or  even  weeks,  before  Rpcech  is  completely 
i*estored.  Several  cases  have  been  more  or  leas  rapidly  cure^l  by 
putting  the  paticuia  luider  the  influence  of  ether — during  recovery  from 
which  they  have  begun  to  spuak  volubly.  This  occun'ed  in  one  case 
recorded  by  Jacob,  even  where  the  dumbness  had  been  in  existence  lor 
five  years  (42). 

It  is  not  uncommon  for  mutism  of  this  type  to  recur  in  the  same 
individual  on  two  or  three  ocauiious.  At  linicB,  however,  tlie  attjielts 
recur  a^iin  and  a^'ain  over  a  8]>ace  of  eighteen  months  or  more  ;  this  was 
the  case  in  a  patient  who,  towards  the  close  of  such  a  period,  came  imder 
my  care  in  the  National  HMplta!.  Delasiauve  also  has  recorded  the  case 
of  a  Lwly  who  for  three  years  wjia,  at  wirh  menrttrual  period,  aftected  with 
mutism  and  partial  paraplegia.  A  still  more  remarkable  case  has  been 
recorded  hy  Hun  (38),  in  which  frequciitiy  rccm-ring  attacks  of  Timtism 
were  generally  associated  with  Jcafntss  or  blindness — one  or  both  of 
these  diaabilitics  often  ceasing  aft-cr  an  attstck  of  hysterical  convulsions. 

fttuch  discussion  h;i3  taken  place  as  to  the  jKUkofjewm  of  "  hysterical 
mutism."  Charcot  adopted  the  view  of  Marey  that  whispered  speech  is 
the  product  of  the  oral  mechanism  alone,  and  that  the  larynx  takes  no 
part  in  its  production.  He  thought,  therefore,  that  aphonia  was  a  result 
of  a  partial  paralysis  of  the  adductor  miisclea  of  the  lirynx  ;  and  that 
hysterical  mutism  was  due  to  a  lack  of  ability  to  execute  the  proper 
specialised  movements  necessary  for  the  articulation  of  wools — to  a 
partial  paralysis,  in  fact,  of  the  oral  mechanism.  \N'yllie,  however, 
following  Michael  Foi^ter,  maintains  (72)  that  the  larynx  does  take  part 
in  whispering,  and  that  there  can  bo  no  speech  without  the  co-operation 
of  both  the  oral  and  the  huyngeal  mechajusms.  He  believes,  theitifure, 
that  disabilities  of  either  of  thuse  mechanisms,  or,  of  course,  of  tioth  of 
them  together,  may  produce  mutism,  and  refers  to  various  cases  in 
flattier's  list  in  finp()ort  of  his  opinion. 

The  question  as  to  the  part  of  the  nervous  system  that  we  are  to 
supjmse  to  \te  at  fault  in  cases  of  lLy»tcrical  mutism  and  of  aphonia  now 
remains  to  be  considered. 

I  formerly  thought  that  theso  ca*os  of  mutism  were  instances  of  com* 
plete  aphemia,  dependent  upon  a  functional  defect  in  the  outgoing  fibres 
fi-om  the  left  thinl  frontal  gj*ni8  (II) — because  cases  of  subcortical  defect, 
where  there  was  no  damage  to  either  of  the  word-centres,  at  that  time 
seemed  to  me  alone  ea|)ftblo  of  producing  the  particular  combination  of 
STrinptoms  met  with  in  hysterical  mutism.  I  alwaj-s  recognised  that  it 
would  have  been  mora  satisfactory*  if  one  could  have  supposed  that  in 
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hysteric^  muUfim  a  region  of  the  cortex  itself  was  at  fniilt.  It  is  true 
tliftt  ia  some  cases  of  complete  aptieniia  due  to  subcortical  organic  lesions 
H  mutism  has  been  produced  almost  exactly  similar  to  tliat.  met  vnth  in  the 
hystfirieiil  aiAm.  On  the  other  h-vitl,  a  case  recorded  by  Guitlo  H-iiitt  hns 
connncefl  me  that  the  Bjmiptoms  may  not  bo  different  even  when  nii  organic 
lesion  exists  in  the  posterior  |»ai-t  of  the  third  frontal  convnlmion,  so  hnij,'  as 
it  is  absolutely  limited  thereto  and  leaves  the  cheiro-kina'3th«tic  centre 
uninjured.  This  very  important  case  ahowa  that  in  some  indindnala  (be- 
sides the  preservation  of  ability  to  write)  the  destruction  of  Binca's  region 
alone  may  not  interfere  with  the  general  intcEligcnce  any  nioj-e  than  docs 
K  lusiotj  ill  the  bulbar  sjicech -centres,  or  onu  involving  ihe  int-t'rniincial 
fibres  between  them  and  tha  left  third  frontal  ^nis.  But  if  such  may 
he  the  caao  with  regard  to  an  organic  lesion  in  Brnca's  re^non,  we  may  all 
the  more  rc^tdily  jujmit  that  a  similar  atisenee  of  agraphia  and  a  similar 
preservation  of  intelligence  may  result  from  a  functiumd  disability  idfect- 
ing  this  i-ugiort.  Wo  have  seen  that  this,  in  fact,  was  Charcot's  explana- 
tion of  the  condition  <22).  He  considered  hysterical  mutiam  to  be  an 
inatance  of  pure  motor  aphasia,  resulting  from  a  functional  disabililv  in 
Broca's  convolution.  This,  however,  is  by  no  means  an  adequate  explana- 
tion of  the  condition. 

We  have  seen  that  Charcot,  too,  sharply  distinguished  aphonia  from 
hysterical  mutism ;  while  we  have  couie  to  the  conclusion  that  these  ai-e, 
in  all  probability,  only  dificrent  degrees  of  the  same  affection — aincc  the 
oi-al  and  the  vocal  mechanisms  are  probably  concerned  in  all  speech, 
wdiethyr  it  be  sonorous  or  whispered.  Still  wc  must  suppose  that  the 
cortical  speech  eentrc  in  Broca's  region  which  1  name  the  glosso-kiniesthetic 
is  really  composed  of  two  parts — one  of  them  being  the  centre  for  the  oral 
mechanism,  and  the  other,  the  centre  for  the  vocal  speech  mcehaniam. 

At  first  it  w.-ts  thought  from  the  experiments  of  Semon  and  Horsley 
uj>on  dumb  animals  that  the  adductors  of  the  larynx  were  alone  repre- 
sented in  the  eortex,  and  that  in  the  anterior  jKirt  of  the  foot  of  the 
aacpuding  frontal;  but  Kiaien  Itussoll  baa  since  ascertained  that  the 
adductors  are  alfto  represented  in  a  region  slightly  removed  therefrom. 
He,  however,  contirras  the  statement  of  Semon  and  Horsley  tbitt  there 
is  A  complete  bihiteml  representation  of  tlio  laryngeal  movements  in  the 
cortex,  so  that  destruction  of  the  centre  on  one  side  will  not  produce 
paralyais  of  the  muscles  of  the  opposite  aide  of  the  larynx,  seeing  that 
they  can  still  be  ©died  into  activity  by  the  uninjured  centre  in  tlie 
opposite  hemisphere 

If  a  similar  blhitend  representation  of  the  laryngeal  movements  con- 
cerned with  speech  exists  in  man,'  it  wouhl  follow  that  to  account  for 
hysterical  aphonil^  characterised  by  paresis  of  the  liiryngeul  adductors, 
we  must  auppose  tluit  the  coircsjHJnding  centres  of  Ixith  hemiaphoreB 
have  been  simultaneously  affected  and  degraded  in  functional  activity. 

>  ThLa  caonot,  howe<rer,  vilh  c«rlohity  be  eunsJtlon.'Vl  to  foDnw  from  th«  fnct  thnt  exprri- 
tncDi)  upoa  lower  animala  show  tlmt  coduboq  movctuenU  of  the  buyax  are  bUatcrilly 
rapntanted. 
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It  has  Iwen  shown,  however,  that  hj-etcrical  mutism  is  intimately 
reiatod  to  aphonia ;  ami  therefore  mutism  mi^ht  bo  supposed,  even  fur  this 
rcisoii  alone,  to  be  due  to  a  bilateral  affection  of  the  cortex.  But  we 
shall  now  see  that  thnrc  ia  another  reason  ])niniing  in  the  Kimn  dirPftion. 

Charcot's  oxj>lanatinn  of  hysterical  mutism  does  not  account  in  any 
way  for  the  funthimental  diflei-cnco  that  exists  between  it  and  ordinary 
simple  aphasia.  Tlie  suhjucl  uf  the  former  aHec'tion  is  as  we  have  seen 
absolutely  mute,  ami  haa  no  "recurrinfj  utterances"  of  any  kind.  It  ia 
commonly  supposed  that  in  ordinary  aphasia  duo  (o  a  l«sion  in  Broca's 
convolution,  the  recurring  utterances  are  brought  about  thi-ou^h  the 
instrumentality  of  the  right  hemisphere.  The  suimc  kind  of  thing  would, 
therefore,  doubtlww  occur  in  the  functional  affection  if  the  left  third 
frontal  were  alone  involved  ;  but  as,  instead,  there  is  absolute  dnmhne.*«, 
we  are,  I  think,  hound  to  assume  that  in  this  disorder  there  must  be  a 
simultaneoue  atfection  of  the  posterior  jKirt  of  the  right  as  well  as  of  tho 
left  third  frontal  convolution. 

Thus  the  cUnicjil  dilTerenccs  between  aphasia  and  hysterical  mutism 
force  us  to  the  same  kind  of  conchision  as  to  the  pathogenesis  of  rha 
latter  utTcction  as  that  to  which  we  are  also  led  by  a  consideration  of  the 
intimate  relations  existing  between  it  and  hysterical  aphonia — it  compt'ls 
us  to  believe  in  the  existence  of  a  bilateml  eoitic;il  dis;ib)Iity  in  Broca's 
region  in  each  of  these  aff*cetion8,  though  varying  in  intensity  in  the  two 
cases.  This  explanation,  1  believe,  has  nut  hitherto  been  adduced  for 
either  of  these  aJTectiotia. 

It  will  be  ol»>ervwl  that  in  this  discussion  I  have  not  adopted  or 
hitherto  referred  to  the  hypothesis  of  Wyltie  as  to  the  existence  of  certain 
subdivisions  of  wlmt  he  calls  Broca's  convolution.  I  say  "  what  ho 
calls  Broca's  convolution,"  because  instead  of  limiting  this  region,  as  is 
customary,  to  the  foot  of  the  third  frontal  convolution,  AVyllie  seeks  to 
include  under  it  also  the  foot  of  tho  naccndin^  fronud  and  the  foot  of  the 
ascending  piU'ictal  convolutions  (74),  lie  suggest^s  tbut  in  these  two 
latter  sites  the  "executive  cortical  motor  mechanisms"  concerned  with 
s{>eech  are  to  be  found — comprising  a  "  centre  for  phonation,"  and  a 
"centre  for  tho  oral  articulative  mechanism";  while  in  tho  foot  of  the 
third  frontal  are  stored  up  the  "guiding  psycho  motor  images  for  spoken 
speech,"  or,  in  other  wonls,  wliat  I  have  termed  "glossokiiia-sthetic 
impressions."  These  views  have  been  accepted  and  ^till  further  elaborated 
by  Elder  (S2a\  who  also  reiwrts  one  cjise  which  he  thiidcs  "goes  a  long 
way  to  support  tho  hyivithesis  of  Wyllie." 

Now,  in  regard  to  the  impressions  registered  in  the  foot  of  the  third 
^ntal  convolutioii,  it  would  appear,  as  I  have  said,  that  Wyllic's  "guiiiing 
peycho-motor  images"  correspond  i\'ith  what  I  term  kina^sthetic  impres- 
sions, and  further  that  these  impressions  resulting  from  siK^xh  movenients 
must  [Nirtly  currespund  with  impressions  from  the  oral  and  partly  from 
the  vocal  sulidiviaion  of  the  speech  mechanism.  These,  according  to  my 
view,  are  the  guiding  sense -impressions  which  (in  conjunctii/n  with 
auditory  word-images)  .'ict  directly  upon,  and  are  capable  of  evoking  the 


proper  nctivity  of  the  btilhar-raotor  centres.  T,  therefore,  do  not  l»i»Iieve 
in  the  exisu^tice  of  the  "conical  executive  motor  mechanisms"  for  speech, 
which  Wyllie  and  KMer  assume  to  exist  tit  tho  bmes  of  the  ascending 
fixintal  and  panolal  couvoluUons ;  and,  further,  I  consider  the  reasoning 
which  induced  Wyllie  to  suppose  that  such  centres  might  be  thus  situated 
is  of  itsflf  open  to  very  gravo  ti-iticisni. 

He  seems  to  have  been  guided  altogether  too  much  by  the  results 
obtained  by  experimental  physiologists  (Fcmer,  Senum.  Hoi-sley,  and 
others)  upon  monkey:}  and  dogs,  and  not  to  have  hcpt  distinctly  in  mind 
that  the  movement-a  of  the  larynx  resulting  from  stimuktion  of  the  cortex 
in  thi^so  dumb  animals  conid  not  have  been  such  niovt-nu-Tiui  ns  were 
conccfried  with  speech,  though  they  might  have  been  ibu  rcprwluctiotis 
of  uiUcU  leas  specialises!  movcnn-nts  of  ihu  vocal  cords  (addtiction  and 
abduction)  associated  with  rc-s|>iratury  acts  ;  and  again,  that  the  move- 
ments of  the  li|)S  and  Longiie  similarly  induced  in  these  dumb  animals 
could  not  atlorrt  any  evidence  as  to  tho  site  of  the  "omi  arrjculaiivo 
mechanism,"  although  they  would  serve  to  determine  the  sciit  of  registra- 
tion in  such  aniuialH  of  the  inipi-essioris  re^ulling  from  the  common  move- 
ments of  these  parts  concomcd  with  biting,  mastication,  etc. 

The  very  fact,  however,  that  such  conunon  movements  are  registered 
in  these  sites  (if  it  may  be  considered  to  hold  good  for  the  human  subject) 
wouM  of  itself  lead  ih  tn  loolt  elsewhere  for  the  registration  in  man  of 
the  highly  specialised  movements  cnnj^erned  in  speech— they  might,  for 
iriiitancti,  bo  four]d  in  the  c<jiiti;;uous  foot  of  the  thirrl  frontal  convolution. 
And  as  Wylbe  hiinscH  admits  (loe.  cit.  p.  301) — though  in  a  rather 
hcsitJiiing  way — the  clinical  evidence  jK-iints  to  the  iniixirtance  of  the 
foot  of  tho  third  frontal,  and  not  to  the  biises  of  the  ascending  frontal 
and  parietid  convolutions,  as  tho  region  most  coiieorncd  with  tho  pro- 
duction of  speech.  It  ought  to  he  almost  superfluous  to  enforce  Ibe 
pnint  tliat  it  iw  upon  clitiiral  evidenwi  alone  that  we  must  rely,  and  not 
upon  the  "conclusions  of  tho  exix-ri mental  physiologists"  drawn  from 
experiments  \\\vn\  duuib  unimuls,  fur  the  localisuiiun  of  speech  centres. 

An  attentive  study  of  the  case  above  referred  to  tliat  has  been  rc(»itled 
by  Elder,  seems  to  me  to  show  that  the  lesion  w.ia  an  essentially  sub- 
cortical one,  and  that  all  the  defects  in  articulation  met  with  could  ha%*e 
been  pioduced  by  (himage  to  some  of  the  pyramidid  fibres  proceeding 
fi'om  the  foot  of  the  third  frontal  convolution,  even  though  the  lesion 
also  destroi'cd  portions  of  tbe  bases  of  the  ascending  fittntid  and  parietal 
convolutions. 

No  real  evidence  is  therefore  forthcoming  in  favour  of  the  hy]>nthesis 
of  Wyllie ;  and  that  the  (listinctiou  which  1  iiave  dwelt  upon  between 
the  common  movements  of  the  lips,  tongue,  ami  palate,  and  the  common 
movcnictit-s  of  tho  vocal  cords,  as  contrasted  with  the  highly  specialis 
combinations  of  movements  of  these  parts  concorneil  in  sikwcIi  is  a 
fectty  laliil  one,  is  shown  by  the  fact  that  in  hysterical  nnitisni,  though. 
tho  latter  movements  are  impossible,  the  common  movemcnia  of  the  lipa, 
tongue,  and  palate  ai'e  unafiected — just  a«  in  aphonia  the  vocal  cords  can 
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1»i»|>6rfcctiy  appruximatcd  during  the  act  of  coughing,  though,  they  can- 
Dot  be  brought  togethur  us  a  compoueut  of  the  morements  necessary  for 
qioech. 

IX.  DKt-ECTs  OF  Speech  axd  Wnrrryo  ditk  to  Disabilities  in  tus 

A17D1T0UY   AND   THK   VlsL'AL   WulU)-t  KNTKb::< 

Since  the  publication  in  the  year  1874  of  an  important  memoir  by 
AVornicke  entitled  Der  aphtisixhe  StfrnptoHtett-mmplej:,  it  has  been  the  fjishioii 
to  apeak  of  the  defects  of  speech  due  to  lesions  in  the  auditory  and  the  visual 
woi-d-centrea  as  "sensory  aphaaia,"  in  contradistinction  to  that  produced  by 
nuige  to  Brooa's  region,  which,  in  accorxlance  with  then  prevalent  notions, 

and  has  since  bewii  very  commonly  spoken  of  as  "  motor  ai)husia."  This 
mode  of  distinguishing  those  dcfccLs,  though  it  h;is  a  ccruiin  c-onvenienco 
and  lias  been  widely  adopted,  is  not  in  accordance  with  my  views,  as  I  hold 
the  latter  to  he  as  much  a  sensory  region,  of  the  brain  ns  the  foraier.  It 
would,  I  believe,  b«  much  better  if  the  term  "aphasia  "  were  restricted  to 
the  defects  of  speech  produced  by  lesions  in  Bi-oca's  region,  and  the  tenii 
"aphemia"  to  those  dependent  upon  subcortical  lesions  in  the  course  of 
the  pyramidal  fibres,  leaving  the  speech  defects  produced  by  lesions  of  the 
convolutions  anjund  iho  posterior  extremity  of  the  Sylvian  fissure  to  Iw 
grouped  as  so  matiy  varieties  of  "amnesm."  Under  this  Litt<:-r  generic 
name  many  fomvs  of  speech  defect  would  bo  included,  due  to  defective 
recall  of  tho  auditory  and  the  visiwl  images  of  words,  and  produced 
either  by  lesions  uf  the  auditory  and  the  visual  word-centres  themselves, 
or  of  the  commissures  by  which  they  are  nriireil  to  one  another  and  to 
corresprjnding  centres  in  the  opposite  ht-misjihere.  In  nil  these  cases 
there  would  be  more  or  less  interference  with  the  recall  of  auditory  and 
visual  inuigcB  of  words.  And  whether  wo  call  the  case  one  of  "sensory 
aphasia"  or  of  "amnesia,"  in  each  instance  alike  the  precise  degree  and 
nature  of  the  defect  or  defects  would  have  to  bo  settled  by  a  systematic 
examination,  so  as  to  determine  whether  wc  hud  to  do  with  mere  dimin- 
isiied  recollection  of  words,  with  eumplcte  loss  of  their  auditory  or 
Yietml  images,  or  %rith  other  combinations  of  symptoms  pointing  either  to 
paitial  isolation  of  the^e  centres  from  one  another,  or  to  isolation  from 
the  general  auditory  or  visual  word-centres  of  which  they  form  part. 

It  is  true  that  such  a  nomenclature  involves  a  slight  itLcouiiistency, 
Beeing  that  aphasia  and  agraphia  are  also,  in  accordance  with  my  ^'iews, 
forms  of  amnesia  duo  tn  tho  nnn-rovival  of  gloaso-lrinarBthotic  and  cheiro- 
kinjestlietic  images  respectively.  But  these  kiniesthetic  images,  as  I 
maintain,  play  only  a  small  part  in  thinking  processes,  and  neither  of 
them  is  subject  to  independent  conecious  recall  like  the  auditory  and 
visual  images  of  words  which  constitufe  our  habitual  thought-counters. 
The  incuusistencv  is,  moreover,  much  less  than  llial  which  is  entailed  by 
speaking  of  "  motor  aphasia "  and  "  sensory  apliasia,"  as  though  the 
foiTOi-r  (jelonged  to  a  nidically  different  category  uTid  really  dejiended 
upon  the  lesion  of  a  motor -centre.     The  advantage  would  be  great  of 


eonfinii^  the  term  "aphasia''  to  its  originnl  sigiiificaLioii,  anil  iiol  includ- 
ing undar  it  Tftrious  typos  of  spey-ch  defect*  which  are  radiciiUy  differtinl 
iu  OBtara  ami  praliiced  hy  lesions  in  totally  ilifFerent  cerebral  rogiona  ; 
ifats  tt  MfMcnQr  deairahio  when  the  objectionable  generic  term  "  KenKory 
lOMi  b*  replaced  bj-  another  having  a  very  similar  general  con- 


TW  aaMrr  of  word-deafness  and  word-bIiiu]np*B  was  clearly  recognised 
%«»  ttl$C9<12),  and  in  187-1  Wernicke  determined  the  i-ogion  of 
tlve  Imm  •■  6udt  in  word-deufness  as  ihc  hinder  half  of  the  left  upper 
MMfiml  coavoluiioti,  with  perhaps  a  portion  of  the  hinder  cxtreiuiiy  of 
^M  aiUW  temporal  eonvolutfon.  Wernicke  was  far  from  correct,  how- 
VW;  m  sajiDg  that  the  complex  of  symptoms  resulting  from  such  a 
iMtn  w«»  wonJ-deafnflSA,  pamphiisia,  alexia,  and  a^-.iphi;i.  This  \-iew 
a*  l»  ike  symptomatology  of  the*  lesion  wad  founded  upon  too  narrow 
•  ^Ma  of  observed  cases  with  necropsies.  A  wider  expuricuce  and 
kauvludge  aece&iiitaLvs  its  complete  re%-ision. 


Pia  34.-  tHaemu  ahowlng  Um  ip^irDxliiMit*  sll^g  of  ih*  ftmr  wonl-eeoUM  In  Ui*  Ua  conbal 

liciuUiihfTi). 

What  Wernicke  originally  deacnbcd  as  a  single  set  of  nymptoms 
named  "sensory  a])hasi;i,"  rof<^rred  by  him  to  a  lesion  of  the  posterior 
exLrcmiliet)  of  the  upper  and  middle  temporal  convolutions,  KiiMinaul 
shortly  aftcrwardis  broke  up  into  two  groups  of  symptoms.  According 
to  KuMmauI,  what  ha  first  ternmd  "  woni -deafness  "  is  the  primary  and 
'Mseutial  result  of  destruction  of  the  hinder  axtrcmitios  of  the  up[»r 
temporal  convolutions  ;  while  what  lie  termed  "  wortl- blindness  '"  holds  a 
similar  essential  relationship  to  destruction  of  the  an^ilar  ami  jiart.s  of 
the  Bupramarginal  gj-ri.  This  is  thy  view  now  communly  held,  and  Iwtb 
Tflrieties  are  spoken  of  as  forms  of  "  sensorj*  aphasia,"'  lbouj,'h  Wernicke's 
original  doctrine  as  to  the  very  complex  results  of  a  lesion  in  the  audi- 
tory wonbcentre  is  held  at  tho  present  day  by  iK'jerinc  aa  well  as  by 
Mimllie  (50).  They  both  Bppak  of  word-deafness,  paraphasia,  alexia,  and 
agiTiphia  as  the  results  of  such  a  lesion, 

It  must  be  admitted  that  the  functional  relations  of  the  auditory  and 
the  visual  word-eeutrcs  are  so  intimate,  and  their  sites  so  close  to  oae 


another,  thnl  n  lc$ioii  occupying  tbe  one  is  npt  more  or  less  to  int'Crfure 
with  the  functions  of  tho  other  for  a  longer  or  shorter  period — the  degree 
and  dumtioii  of  such  interference  varying  with  the  niiiure  atmi  .ibrnptriess 
of  the  legion,  jis  well  as  with  the  different  ondovmients  of  individuals. 
Disturbance  to  .i.  very  marked  ext-ent  wf  the  fnnetians  of  the  visunl  word- 
ceniro  ns  a  result  of  a  lesion  in  the  upper  temporal  eofivolutions  is,  how- 
fever,  by  no  means  a«  itniveraal  n&  Wernicke's  and  IVjerine's  statements 
to  the  symptoniatnlogj'  of  this  le-sioii  would  imply.  Thus,  out  of 
m  recorded  wwes  of  "sensory  aphasia"  in  which  tho  lesion  was 
'pretty  closely  linuUid  to  the  hinder  |«irt  of  the  first  and  more  or  less  of 
the  second  tcnijfonil  convohitions,  in  oidy  five  of  them  is  there  nny 
mention  of  the  exlstenee  of  some  amount  of  worfl-blinilnrss.'  DouhtlcAS 
had  tho  patients  been  studied  more  minutely  (afttr  the  nuitmcr  practised 
by  Thomas  and  l£oux),  some  minor  amounts  of  word-Minduesa  might 
have  been  found  in  others  ;  but  that  is  not  what  Wernicke  meant,  and  is 
not  other  than  what  might  be  expected  if  we  loolt  to  the  close  functional 
and  topojiijraphiral  relations  of  the  two  word-contres. 

It  will  snWijuentJy  be  shown,  moreover,  that  paraphasia  is  met  with 
in  only  a  littlt*  nwro  than  onc-thinl  of  these  eases,  so  th.u  AVei-nicke's 
"  Symptomen-complox  "  does  not  prove  to  be  at  all  in  accordiincc  wth  the 
OaU  at  present  available,  although  his  views  are  still  adhered  to  by 
Dejenne  iind  Mirallie. 

It  must,  indeed,  be  admitted  that  the  defects  in  the  auditory  and  the 
^TlBual  word-centres  giving  rise  to  wordde^-ifno*B  nnd  wonlblindness  re- 
stively may  occur  scpHrately  or  together,  and  iti  ihu  latter  cjise  the 
defective  action  in  the  two  centres  may  bo  iHie<|nally  developed.  Heneo 
the  very  marked  clinical  variations  that  are  met  with  as  a  result  of  lesions 
in  the  convohuions  surrounding  the  posterior  extremity  of  the  Sylvian 
fissure. 

Another  cause  of  clinical  variations,  even  with  similar  lesions,  is  per- 
haps to  be  found  in  the  different  degrciiy?  of  ei^ueation  of  the  persona 
attacked,  and  their  consequent  greater  or  less  facility  in  rending  and 
writing.  Still  another  cause  of  variability  is  to  bo  found  in  the  varying 
individual  endowments  of  patients  in  regard  to  the  relative  activity  of 
their  different  wnni-centrcs — in  other  words,  according  as  the  itatients  are 
markc^l  "  auditives "  or  "  visuals "  respectively.  Connate  individual 
variations  of  this  kind  may  give  rise  to  notable  clinical  difl'erences,  even 
results  of  similar  lesiujis. 

All  that  can  Ite  done  here,  therefore,  is  to  point  out  the  most  common 
combination  of  svroptoms,  dealing  with  tho  vanoiis  parts  of  tho  subject 
in  the  folloiving  order:  (i.)  defects  resulting  from  abnornwl  coiiditiims  of 
the  left  andit<>ry  wonl-centre  ;  (ii.)  tlefeetjt  resulting  irtmi  de>itruc^t.ioii  of 
the  auditorj*  woi"d-ccnt.re«  in  each  hemisphere  ;  (iii.)  defects  resulting  from 
'destruction  of  the  auditory  nnd  the  visual  word-centres  of  each  hemi- 
iphere ;  (tv.)  defecta  resulting  from  isolation  of  the  left  auditory  word- 

'*  Tn  my  »i>criiiil  unl  \)tinl  Liinildaii  Inilims  partk'ulitn  are  given  u  to  th«  cues  upon 
vbich  tliU  and  olUcr  folluwiiig  uumm';^  irtat^na-nls  an-  IibsqiI. 


centre  ;  (v.)  defects  resulttiig  from  abnormal  coiulitinnA  of  the  left  visuiil 
Trord-centre ;  (vi.)  defects  i-esulljiig  from  ifiolation  of  the  left  ■visual  woitl- 
centrc ;  and  {vii.)  defecla  rosukiiig  from  corabined  lesions  of  the  left 
auditory  and  vismd  word-^ontrcs,  togothor  with  some  remarks  on  tho 
condition  which  hua  betin  named  "  psvchical  blindness "  or  '*  object 
blindiiiwa." 

I .  Defects  resulting-  from  abnormal  conditions  In  the  left  auditory 
word-centre. —Of  all  t!ic  w'oid-cenir'.s  the  intt-grity  of  iho  auditory  is  of 
tho  uiost  impurtanee,  ami  the  defects  due  to  dilTerent  degrees  of  functionul 
disability  therein  tiro  the  mo^t  varied,  because  this  is  the  centre  in  which 
in  tho  groat  majority  of  indix'iduuls  n'ords  ftro  first  ryviv<>d  during  thon^ht, 
whether  this  be  silent  or  whether  it  constitutes  the  first  stage  in  the  pro- 
cessus of  &|>eakirtg  or  of  writing.  Tliu  effects  of  funclioruJ  di';irridiitinn 
or  of  pai-tial  damiige  to  this  centre  may  be  considered  first,  and  aftenrjirda 
those  resulting  fram  its  complnte  diistruction. 

{a)  Efff.i't^ pnxiitcfd  by  fitHciimnai  tlq/nuhiiinn  or  puHiol  damage  of  ihi  left 
audiiortf  uwdcentre. — Li  the  slighter  degrees  of  damage  and  futictioiud 
dcgrjubitiou  wo  have  to  do  with  the  most  typicitl  forma  of  verbal  amnesia, 
in  which  various  words  fail  to  be  rt'o«.]led  as  they  arc  needed  in  oitlinwy 
apL-eob.  The  t-ertn  "  amiiehiii  vcrbaliii "  applies  es|H;cially  to  this  defect, 
and  the  objections  that  have  been  raised  to  it  on  thii  ground  that  loss  of 
auditory  image*  conntitutcs  only  one  Icind  of  verbal  amnesia  are  of  no 
practical  value,  because  the  two  kinds  of  kinieathetic  images  are,  as  I 
maintain,  not  spontaneously  rovivable  as  primary  though t-countci-s,  and 
because  it  is  only  in  rare  cases  that  visual  images  of  wurds  arc  primarily 
revivetl.  The  term  "aninfisia  verlwdis  "  is  therefore  especially  applicable 
to  this  particular  functional  disability  of  the  auditory  woid-eentre. 

This  failui-e  to  reeall  words  is  alvt-ays  must  marked  M-ith  the  names  of 
persons,  places,  and  things,  these  being  the  must  specialised  units  of 
speech.  Tho  mo*t  faunliar  type  of  this  defect  is  that  which  occurs  as  a 
result  of  defective  nutrition,  either  with  advancing  years  or  during  con- 
valescence fj'ona  j)rijstrating  diseases.  Such  pu'ruona  are  often  noticed  to 
halt  in  ihoir  speech,  owing  to  their  inability  to  recall  some  such  wonls. 
Occasionally,  however,  a  similar  or  more  marked  defect  of  the  same  order 
occurs  as  a  rosntt  of  some  more  or  less  distinct  lesion  of  the  brain. 

As  Lichtheim  points  out,  eWdences  of  amnesia  are  "more  easy  to 
dcniDiislralc  when  the  pjitient  is  made  to  name  objects  than  when  ho  is 
engaged  in  ordinary  talk  ;  names  which  occur  without  effort  in  fluent 
speaking  an-est  him  when  ha  has  to  find  thorn  for  objects  or  persons 
shown  to  him."  There  is  general  agreement  as  to  the  fact  that  in 
amnesia  words  are  lost  in  a  tolerably  definite  order.  Virst  there  are 
failures  in  the  recall  of  proper  names,  then  of  other  nouns ;  and  only 
much  more  rarely  of  verbs,  adjectives,  and  pvonouns.  Of  this  fact  difier- 
ent  explitnaliuns  have  been  given,  which  caiuiut  be  discussed  hero. 

In  the  slighter  forms  of  amnesia  the  efforts  of  recollection  of  a  person 
who  is  "at  a  loss  for  a  woid  "  tend  also  to  call  the  visual  word-centre* 
into  an  incipient  actiinty.     Many  persons,  when  they  cannot  "get  out" 


a  pwticuliir  word,  arc  often  able  to  recollect  the  initial  letter,  and  even 
aocm  tu  knuw  sumethin^  as  to  its  length,  as  they  muy  bu  able  to  suy  ibil 
it  oonaiatB  <if  alnrnt  so  many  letters — thus  sKcraing  to  »how  an  alKiitive 
revival  in  tln^  vinual  wonl-centre.  But  the  fact  that  thi«  juirtial  revival 
is  not  associated  vrnh  inil  consciousness  of  the  wnrd  and  does  not  enalile 
it  to  be  written,  ia  one  of  considerable  significance,  bccaiwe  it  seems  to 
bIioiv  how  all  imitortant  in  the  majority  of  cases  U  the  primary  revival 
in  the  auditory  contio,  not  onlj'  lor  the  aeootnplishnient  of  speech,  hut 
also  for  that  uf  writing,  the  visual  word-centro  being  prubalily  callwl  into 
play  in  writing  spontaneously  its  w^*ll  as  in  writing  irom  dictation  through 
the  inttrmtdialiun  af  the  auditory  woixl-centre. 

It  seems  reasonably  certain  that  in  the  great  majority  of  cases  in 
reading  aloud  there  i«  first  tho  excitai-ion  of  the  visujJ  wui-d-centre,  then 
the  pa^isage  through  commissm-al  fibres  of  stimuli  to  related  portions  of 
the  auditory  woixj-centro  before  tho  (stimulus  [auiscs  on  to  tlm  glosstj- 
Itina-slhciic  centre.  This  affords  the  explanation  of  another  peculiarity 
in  the  cI:ia8  of  cases  of  which  we  have  been  speaking,  as  well  na  of  others 
in  which  the  amnesia  has  been  even  more  profound.  Many  e:ises  have, 
in  fact,  hnen  recorded  in  which  the  patient's  sjtcech  has  been  so  dit^onlcred 
that  they  could  scarcely  say  more  than  three  or  four  consecutive  words, 
and  could  perhaps  utter  no  nouns,  in  which  when  a  book  is  placed  before 
them  they  aru  cajjabie  of  reading  aloud  almost  currectly  and  with 
ordinary  facility.      I  have  seen  three  such  cases. 

Sevend  eases  of  this  kind  are  recorded  in  my  second  Lumleian  lect.nre(7). 
They  are,  in  my  opinion,  of  gfcat  importance  not  oidy  of  thcniselvc-s,  but 
because  of  the  simple  explamttiun  that  may  be  given  of  them,  in  opposi- 
tion to  tho  theoretical  view  of  Lichtheim,  who  exphiina  them  by  supposing 
the  existimce  of  a  lesion  of  tho  comnn'ssure  between  hi.s  imaginarj'  ''con- 
cept centre  "  and  Broca's  region.  These  are  almost  the  only  cases  that 
he  brings  forward  in  support  of  the  existence  of  such  a  centre — seeing 
that  he  gives  no  cases  ilhistrating  disease  of  the  concept  centre  itself,  and 
as  illustrating  the  eftci:ts  supposed  to  he  duo  to  damage  of  the  oihcr 
commissure  in  relation  with  the  concept  centre  (namely,  that  by  which 
the  auditory  wwd-ccnire  \&  bruught  into  relation  with  it),  he  is  only  able 
to  adduce  one  case.  But  this  i^  a  case  uf  a  complicated  nature,  whose 
symptoms  varied  on  successive  days  and,  in  my  opinion,  cjinnnt  be  con- 
sidered to  give  any  rcid  support  to  the  intcrpretattun  put  upon  it  by 
Lichtheim. 

We  have  seen,  then,  tliat  in  slight  eajtus  of  amnesia  the  amlitory 
word-centre  fails  to  respond  to  volitional  incitations,  though  it  may  still 
respond  to  strong  associational  stimuli  coming  to  it  from  the  \nsual  word- 
centre. 

It  sometimes  happens,  however,  that  the  speech  of  p-itients  is  entirely 
limited  to  a  mere  imitative  repetition  of  words  sjioken  in  their  hearing, 
while  they  are  without  tho  power  of  volunteering  any  statcment-^that  is, 
their  auditory  centres  rcs[wjnd  only  to  direct  sensory  incitations,  and  not 
at  all  to  those  uf  a  volitional  or  associational  order.      In  these  cases, 
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a  marked  general  impainucnt 


luimlty  itn-luiUHl  imiliT  the  term  fJiolaliti 
of  mind  jilmost  invuriably  coexists. 

('♦)  Kjfrflii  jmHlfu:^l  b'j  tiegtnidion  of  the  !cfi  auditory  tcnrd-r/mlir. — Where, 
JMUvul  of  jNirlml  or  mero  functional  defects,  we  have  to  do  with  more  or 
low  c<)iii[)lett-'  iluKtnictinn  of  the  left  ainlitrtrv  wonlcuntre  l>y  some  organic 
tU*onso,  i\  currtwpondingly  complete  wofd-dcjiriu'iw  in  produced,  so  thiit  the 
pfttiunt  is  no  longer  able  lo  cuinprelitirid  spoken  laagimge.  Spoken  words 
bwi'ino  to  avich  a  [uiliorit  mere  me.ininglcss  soimds.  As  I  have  .ilruady 
|tointod  out,  wonl-blindnosa  {or  alexia)  is  also  an  occasional  consequence 
of  snob  n  lesion,  thou^U  it  is  not  to  be  regarded  as  a  necessary  accouipaiii- 
rnenl^  wluitever  Wcrniuko  and  Dt'jcritie  may  say  to  the  contrary.  These 
ttiitlioritifs,  moreover,  as  well  as  Mimllie,  hold  that  {Kiraphasia  i«  the 
kind  of  speocli  <lefeet  that  is  eniuilcsd  by  diiwtrnetioii  of  the  auditory 
word-centre. 

I  formerly  was  of  opinion  that  the  speech  defect  j>rutluccd  by  de- 
fltriK'tion  of  the  left  auditory  word-centre  woiitd  be  aphasia  (in  combination 
Willi  wor<l-doafne*5),  but  a  recent  examinatiiin  of  the  recorded  obfierrationB 
in  which  the  lesion  has  been  linjitwl  to  the  hinder  part  of  the  first,  ...id 
iierliaps  aUo  of  the  wcnnd,  temporal  convolution  (withfttit  perceptibly 
oneroaphiiig  upon  the  visual  word-centre)  has  shown  surprisingly  diti'erent 
results  in  regard  to  the  nature  and  degree  of  the  speech  alteration  mot 
with.  Thus,  out  of  sixteen  such  cases  contained  in  lists  of  so-called 
"  sensory  a|>haaia  "  published  by  Mimllie  and  Amidon  (50),  I  find  that  what 
is  described  jis  *'mo^)r  aph.'iata"  oxintwl  in  six  of  thr^m  ;  in  siv  also  there 
was  some  amount  of  paraphasia ;  in  one  case  both  aphasia  and  [mr.iphasia 
are  said  to  have  cxinted  ;  while  in  the  three  remaining  cases  voluntary 
sjwech  Beams  to  have  liecn  rather  less  affected. 

Thus  wo  have  all  been  more  or  leas  wrong,  and  the  very  different 
results  pi-oducod  by  destruction  of  the  loft  auditory  word-centre  in  different 
persons  arc,  at  first  sight,  nut  a  tittlo  surprising. 

A  careful  examination  of  the  whole  (jueation  has  convinced  me,  how- 
ever, that  in  jioatulating  aphasia  as  a  result  of  a  destruciiotk  of  the  auditory 
word-centre,  I  did  not  sufiiciently  talte  into  account  the  pn'jssibilily  of 
the  visual  word-centre  being  capable  of  acting  directly  upon  Ijroca's  centre, 
especially  in  the  case  of  strong  "visuids."  This  I  now  believe  to  be  a 
|io»3*ibIe  cause  of  paraph:isic  speech  following  the  lesion  in  question,  and  in 
some  cases  of  even  fiirly  corrwt  speech.  In  one  remarkablo  caso  recorded 
by  rick,  fairly  correct  speech  has  even  been  known  to  occur  when  the 
auditorv  wonl-cuntre  has  been  destroyed  in  each  hemisphere  (57). 

Another  poiisible  cause  of  sumo  nmoTuit  of  speech  being  jrrescrvod 
after  destnietiou  of  the  left  auditory  word-centre  is  ap|iarcntly  due  to  the 
fact  that  the  right  auditory  word-centre  is  eajmble  of  acting  upon  Broca's 
region  in  the  left  hemisphere. 

Kvidcnoe  distinctly  favouring  Iwth  these  moiles  of  com{>ensation  will 
BubsequcTitly  bo  given,  and  also  tending  to  show  that,  when  unaided 
by  the  auditory  or  Iho  visiud  wurd-ecntrcB,  Broca'a  centre  uloao  cannot 
lead  to  the  production  of  intelligible  speech. 


Thiw  the  ciBCB  in  which  "motor  aphasia"  occurred  as  a  result  of  the 
destnicliuii  of  the  left  auditory  worti  centre  are  to  be  regarded  nfi  those  in 
which,  for  one  or  other  reason,  compensatory  action  coiiUI  not  he  tnkfn 
un  either  by  the  left  visual  word-centre  or  hy  the  right  auditory  word- 
cent  re. 

2.  Defects  T^sultln?  from  lesions  of  the  auditory  word-centre  In 
each  hemlsphei'e. — I  have  found  the  records  of  four  cases  of  this  kind, 
ftiifl  alistniL'tii  of  thorn  h;ivo  been  given  in  ray  third  I.umlei:m  lecture  (10). 
In  three  of  them  (recorded  respectively  by  Kahlerand  I'ick,  hy  Mills,  and 
by  AVertiicke  and  Fricdiiinder)  eptcch  was  either  unintelligible  r>r  absent, 
although  Broai's  region  was  uninjured  in  each  hemisphere.  But  in  the 
fourth  case  (that  recorded  by  Pick)  sjteech  was  scarceb'  at  all  impaired, 
so  that  its  preservation  drives  us  to  the  conclusion  that  the  patient  must 
have  been  a  strong  '•  visual."  Words  might  thus  have  Ijeen  revived  in 
iii'iA  patient  in  the  v\s\in\  woi-d-ccntre,  and  if  so  incittUions  must  have 
passed  from  it  direct  to  Broca's  region. 

3.  Defects  resulting-  fpom  destruction  of  the  auditory  and  the 
visual  word  centres  jn  each  hemisphere. — Thiire  is  only  mit'  ciuse  known 
to  me  in  which  ihe.*c  combined  lesions  have  existed  in  each  hemisphercj 
although  there  is  another  well-known  case,  that  of  Lanni  Bridgman,  in 
which  complete  blindness  and  deafness  hod  been  produced  in  early 
infancy  by  pcriphend  legions,  with  tbc  result  that  iu  later  llfo  she  waa 
only  capable  of  uttering  inarticulate;  sounds. 

The  case  dt^finitrly  belonging  to  this  category  was  recordctl  by  J.  C. 
Shaw  (68).  This  patient  was  only  capable  of  uttering  "unintelligible 
words "  or  sounds,  although  tho  third  froutal  convolution  on  each  side 
was  intact. 

4.  Defects  resulting  from  isolation  of  the  left  auditory  word- 
centre.— A  clinical  condition  is  produced  by  the  isolation  of  the  left 
ftuditr>ry  word-centre — that  is,  by  the  cutting  it  ofT  from  all  its  afferent 
fibres — which  wius  first  described-by  Lichtheim(4  7)upon  the  basis  of  a  single 
case  of  word-deafnoss  that  seemed  to  differ  from  all  others  that  had  been 
previously  recorded.  To  this  condition  Lichtheim  gave  tho  name  of 
''isolated  speech-deafness."  It  has  been  spoken  of  also  hy  Wernicke  as 
"subcortical  wonl-dojifncsa,"  whilst  lately  a  similar  condition  has  been 
described  by  Dejerine  (who  seems  to  have  been  oblivious  or  unaware  of 
Jjichtheim's  case)  under  tho  name  of  "  pure  word -deafness."  Tho  state 
itAelf  is  simple  enough,  though  an  extrenicty  interesting  one.  It  is  tho 
condition  of  a  partially  deaf  man,  tho  deafness  being  not  general,  but 
limited  to  word-deafness.  The  patient  can  hear  ordinary  sounds,  though 
more  or  less  badly,  he  can  talk  correctly,  can  write  correctly,  can  road 
aloud,  and  understand  what  he  reads.  His  three  disabilities  are  that  he 
is  unable  to  comprehend  a|H>ken  words,  and  that  he  is  consequently  unable 
either  to  repeat  words  or  to  write  from  dictation. 

I  cannot  agree  with  the  pathology  of  the  affection  as  given  by  Lich- 
theim or  with  that  advanced  by  Dejerine.  Lichtheim  says  (48) :  "  Both 
ears  arc  capable  of  receiving  and  Iransmittiug  excitations  of  speech,  but 


intelligence  of  huigimge  is  bound  up  with  the  activity  of  the  left  hemi- 
sphere  only,  bo  both  acoustic  nerves  mnst  enter  into  rehition  with  the 
latter."  Thus  the  aftection  vre  are  considering,  he  adds,  "can  ohvtonsly 
come  into  cxisteiico  only  if  the  irradiations  of  both  ftcoustic  ncn'cs  in  tho 
left  temporal  rcj^ion  are  bicjUun  through;'  Ho  concludes  that  tho  union 
of  these  two  tracts  t^ikcs  place  in  the  cerebral  hemisphere  above  the  level 
of  tho  internal  capsuli?,  .iiid  he  believes  it  to  orciir  Romewhore  in  tho  whito 
matter  of  the  tompond  lobe.  A  lesion  in  this  situation,  therefore,  cutting 
ofT,  as  he  assumes,  the  atTcrent  fibres  of  both  audiloiy  iicrvca  on  their  way 
to  the  left  auditory  word-centre,  is  the  explanation  tliat  Lichtheim  gives 
of  the  production  of  "  isolated  apench-dftafness."  Dejerine'a  view  is  still 
less  satisfjictory,  as  he  spttfilts  only  of  a  severance  of  one  set  of  afferent 
fibres  proceeding  to  this  centre  (29). 

In  regard  to  these  explanations  Jt  may  be  said  that  tho  view  of 
Dejerine  is  certainly  inauflicient,  since,  as  I  have  already  observed,  it  is 
well  known  that  the  cutting  off  of  the  afferent  imprtywions  going  to  tho 
brain  from  the  right  oar  alone  does  not  give  rise  to  woi-d-tleAfness, 
Lichthclm's  explanation,  on  tho  other  hand,  is  unsupported  by  any 
anatomical  facts  showing  tho  distribution  that  he  a-winias  to  exist,  which 
would  rcjilly  be  that  of  a  scnii-^cciissfUion  of  the  auditory  nerves,  since, 
after  speikldng  of  his  imaginary  arrangement  on  the  left  side  of  the  brain, 
ho  adds  in  a  footnote,  "a  similar  distribution  must  obtain  in  the  right 
hemisphHre."  Hoih  Lichtheira  and  iMjerino  seem  to  think  that  the  right 
auditory  word-centre  is  either  non-existent  or  possessed  of  no  functional 
activity,  and  consequently  that  it  is  not  brought  into  relation  with  the 
left  auditory  word-centre.  They  seem  also  to  hold  similar  views  as  to 
the  ahsence  of  a  visual  word-centre  in  the  right  hemisphere.  If  these 
views  wei-o  correct,  surely  such  convolutional  regions  in  the  right  hemi- 
sphere ought  to  show  some  distinc-t  diminution  in  size  and  development 
as  comjiiirod  with  those  of  the  left  side.  But  no  one  as  yet  seems  to  have 
noticed  tinything  of  the  sort. 

There  whs  no  necropsy  in  Liehtheira'scaso  of  "isolated  speech-deafness," 
ami  from  the  [Kirticidars  given  it  seems  clear  that  the  patient  was  generally 
rather  deaf,  altogether  apart  from  his  word-deafnesa.  Thus  my  inter- 
pretation of  this  awe  some  time  since,  after  a  careful  study  of  its  details, 
was  that  there  probably  existed  pretty  complete  deafness  on  the  right 
gide,  cutting  off  the  left  auditory  word-contre  from  its  proper  incitations, 
whilst  the  slight  sudden  brain  attack  that  is  recorded  to  have  occurred  in 
June  18.H2,  may  in  some  way  have  destroyed  the  commissural  fibres 
connecting  the  right  ^rith  tho  left  auditory  word-centre.  In  this  way  we 
should  have  tho  isolation  of  the  left  auditory  word-centre  brought  about 
without  the  neeessity  for  postulating  the  existence  of  any  hypothetical  and ' 
altogether  unjiroved  distribution  of  tho  auditory  fibres  within  the  brain. 
"We  should,  in  fact,  have  to  do  with  n  man  partially  deaf,  capable  of 
hearing  noises  only,  but  not  able  to  perceive  the  meaning  of  spoken  words, 
owing  on  the  one  hand  to  the  complete  isolation  of  the  left  auditory 
word-centre  from  all  sounds,  and  on  the  other  to  the  inadequacy  for  this 
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purpose  of  the  i-ight  centre  alone,  because  of  the  imperfect  devclopmeat 
of  assocmtional  fihres  in  connection  with  speech  functions  in  this  hemi- 
sphere. Thia  view  has  since  been  rather  confiitned  by  the  record  of 
anotlier  nise  hy  St^rienx,  in  which  it.  i»  delinitdy  fttatfid  that  thw  p:ilieiit 
was  absnhitcly  (le.if  on  the  right  side  .is  a  sequence  of  an  old  otitis  {C6). 

Striiiigely  enough  it  has  been  found  that  a  very  similar  elinioal  com- 
bination may  ba  produced  in  quite  a  different  way,  as  may  be  seen  by 
reference  to  the  very  remarkable  case  recorded  by  Pick,  and  previously 
referred  to,  in  which  there  was  destmction  of  the  auditory  word-centre  in 
etich  hemisphere.  Here  the  eliiiical  condition  was  ahnoet  identically  the 
same.  There  was  even  a  certain  amount  of  general  deafnesw,  though  it 
waa  not  due  to  middle-ear  diaease,  nor  did  it  Be«!m  to  be  drfinitt'ly  hn-alised 
to  one  side.  As  1  have  already  snid,  this  case  sepnis  abRnluUdy  inexplic- 
ftMe  unless  we  are  to  suppose  that  the  patient  was  a  "  visual  "  who  could 
speak,  write,  read  aloud,  and  understand  what  he  read,  mainly  through 
the  activity  of  tho  visual  and  the  kinaisthetic  wonl-cetitres — at  all  events 
without  the  Lo-ojMJration  of  the  auditory  word-centres,  seeing  that  these 
were  destroyed.  The  caso  shows,  moreover,  that  general  deafness  does 
not  result  from  destruction  of  these  special  word-centres  even  in  both 
hemispheres.  The  patient's  general  hearing  jiower  was  defective,  though 
far  from  lost. 

These  are  the  only  three  cases  of  "isolated  word-deafness"  known 
to  me.'  It  will  be  seen  from  what  I  have  said  that  this  rare  group 
of  sym[)tnni3  is  capable  of  being  induced  in  two  very  ditferent  modes — 
just  as  wc  shall  find  subsequently  that  what  Pt'-jerino  has  called  "pure 
woi-d-blindness  "  may  also  be  produced  in  two  diffci-ent  modes,  and  that 
the  modes  are  analogous  in  the  two  cases.  Pick  was  fully  anare  of 
the  very  unusual  nature  nf  his  case.  He  recognised  that  it  could  not  be 
a  ca.se  of  subcortieal  word-deafness  of  Lichtheim's  anti  IVjerine's  tj'pe, 
though  he  was  not  prc|Kircd  to  advance  any  otlitrr  interpretation. 
Mirailit'  (.'1),  however,  has  been  so  yavy  uncritical  as  to  cite  it  as  an 
example  of  IV-jmni*'*  type,  nntwiihstanding  the  fact  of  the  existence  of  the 
double  cortical  lesions  occupying  the  sites  of  the  auditory  word-centres. 

It  should  be  added  that  in  woiTlnlcafiicss  generally  it  often  happens 
that  the  patient  ean  recognise  his  own  name,  just  ;ia  the  word-blind 
patient  may  be  able  to  write  his  name  and  nothing  else.  This  most 
familiar  word  of  all  is  the  one  the  recognition  of  which  persist-s  the 
longest,  and  after  the  meaning  of  all  other  words  may  have  been  blotted 
out.  In  other  cases  the  word-deafness  is  not  complete.  There  may  be 
8tiU  the  power  of  comprehending  many  familiar  words,  and  by  this  means 
patients  occasionally  may  guess  correctly  what  is  being  siud  to  them.  They 
may,  therefore,  fur  the  moment  appear  to  underatxnd  more  than  they 
really  do,  as  the  qnestioner  may  ascertain  by  using  some  of  the  same  words. 
but  in  ditlerent  combinations,  and  so  as  to  require  different  answers.  For 
reasons  of  this  kind  some  of  the  slighter  forms  of  word-deafness  moy 

'  Though  Wiimtcke  »ys  a  f«w  vordt  concerning  &  cbk  that  bad  comfi  under  bJi  oliwem- 
tlOB  {fitt  ForUeftrittt  licr  A/tdian,  1888,  j),  474). 
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ese&po  obsorvation  unless  specially  looked  for.  Again,  where  the  wonj- 
dciif  person  has  Wen  acquainted  with  two  or  more  languiiges,  that 
which  is  most  ui^ed  cnntinucs  to  Uc  understood  the  longest — just  as, 
(luring  recovery,  it  is  the  first  to  be  again  comprehended. 

5.  Defects  resulting'  ftvm  abnormal  conditions  of  the  left  vlsaal 
word-centre. — There  is  not  tlio  same  vrtrifty  in  the  dtik-cts  of  speech 
Caused  by  disc;i^u  uf  the  visuiil  wortl-centre  that  is  to  be  met,  with  as  a 
result  of  disabilities  in  the  auditory  wnrfl-centre.  This  is  apparently 
due  to  the  fiict  that  in  tho  great  majority  of  persons  vohintary  revival 
of  wonls  occurs  primarily  in  the  auditory  wordceutre,  while  the  vistud 
word-centre  is  cidled  into  activity  mainly  by  stronger  stimuli — either  by 
those  coming  to  it  through  a.?sociationjO  6bres  or  by  still  stronger  incita- 
tions  that  reach  it  directly  from  without.  It  is  only  in  comparatively  rare 
cases,  as  we  have  seen,  that  the  visual  word  centre  tiikes  the  place  occupied 
in  the  great  majority  of  individuals  by  the  auditory  word-ccnlrc,  as  the 
seat  in  which  words  are  primarily  revived  in  silent  or  in  spolten  thought. 
Consequently  the  speech  defect  known  as  "amnesia  verhalis"  occurs 
almost  only  as  a  result  of  a  lowered  functional  actirity  in  the  auditory 
word-centn^,  and  only  in  e.^treme  rare  cases  (where  the  individual  is  a 
very  strong  "  visiul ")  as  a  result  of  mere  lowered  activity  in  the  visual 
word-centre.  Since  a  volitional  Btimulus  is  weaker  than  that  which 
comes  through  an  associational  channel  from  a  centre  strongly  aroused, 
and  weaker  still  than  that  which  comes  to  the  centre  directly  from  with- 
out, and  since  a  lowered  nutrition  or  diminished  molecular  mobility  of  a 
centre  from  uny  causo  might  Iwid  only  to  a  failure  in  the  centre  to 
respond  to  the  weakest  stimuli,  it  is  to  be  expected  that  such  results  in 
relation  to  language  wotdil  show  themselves  only  in  connection  with  the 
centre  accustomed  to  respond  to  such  stimuli  (namely,  the  auditory  word- 
centre),  and  would  be  almost  absent  in  connection  with  the  viuiuil  word- 
centre. 

Consequently  wo  know  next  to  nothing  about  the  effects  of  mere 
functional  degradation  in  the  visiuil  word-centre,  that  is,  of  slight 
disabilitiea  such  as  when  occui'ring  in  the  auditory  word-centre  are 
productive  of  the  various  degrees  of  amnesia  verbalis  alreiidy  described. 
All  that  can  he  said  is  that  when  such  functional  degradation  of  the  visual 
word-centre  is  present  it  would,  («)  in  the  rare  event  of  the  [tatient  l»eing 
an  extremely  strong  "  visual,"  of  itself  tend  to  produce  amnesia  verbalis, 
as  was  seen  in  a  jmtieiiL  utidcr  the  caro  of  Chai-cot,  whoso  cuso  i;;  referred 
to  by  Ballet  (2) ;  or  (/>)  even  in  aJi  "  auditive  "  tend  greatly  to  aggravate 
any  disability  that  may  have  been  caused  by  a  coexisting  defect  in  the 
auditory  word-centre,  and  also  to  hinder  recovery  therefrom  ;  and  further 
(c)  where  the  functional  defect  involves  both  word-centres  the  amnesia 
ought  to  be  mora  than  usually  bad  and  probably  associated  with  more  or 
less  of  puraphu,^ia 

Efffdi  produced  by  (he  distmctian  of  the  Uft  visual  icord-ccnire. — Wo 
have  to  pass,  then,  at  once  to  a  consideration  of  the  effects  produced  by 
desti-uction  of  the  left  visual  word-centre,  which  is  now  generally  supposed 


to  be  situated  in  the  anj^ular  aiid  possibly  in  part  of  tlie  supni marginal 
con  volution.  Tbuaa  ell'ecu  will  bo  found  to  viuy  in  ditforcnt  itidividnals, 
jiist  as  variation  w.-is  foiuiil  to  I«e  the  case  when  wb  had  to  do  with  the 
results  of  lesions  in  the  left  auditory  word- centre. 

Ono  impurlant  dillbrerico  Ittwimn  tho  tflVct  of  lesions  of  tht;  visual 
word-centre  as  compared  with  those  following  upon  leaiona  of  the  audil<iry 
is  that  speech  is  very  little,  if  at  all,  interfered  -with.  There  is  no  no]]. 
marked  aphasia  or  paraphasia,  only  a  vei'y  slight  amount  of  paraphasia  in 
some  of  the  wisca.'  That  there  should  at  times  be  slight  disturbances 
of  specfh  is  not  to  be  wondered  at  if  we  hear  in  mind  the  close  functional 
relationships  of  the  visual  and  the  auditory  word-centres,  and  how  easily 
therefore  the  functions  of  the  latter  may  be  disturbed  by  a  lesion  in  the 
former. 

It  is  often  found  that  word-blinduess  is  associated  with  right-sidud 
homonyraous  hemianopsia — that  is,  on  tho  same  side  as  paresis  of  the 
limbs — for  there  is  often  no  complete  hi^miplegia  in  these  cases.  The 
hemianopsia  is  genenilly  duo  to  destruction  of  ihe  "optic  radiations"  of 
Gratiolet ;  but  where  the  lesion  is  quite  limited  to  the  cortex  these  fibres 
niU  not  be  involvo>(l,  so  that  hemianopsia  is  not  a  necessary  accompani- 
ment of  word-blindness.  • 

Agraphia  also  is  a  symptom  sometimes  present  and  sometimes  absent  in 
cases  of  word-blindness.  The  presence  or  abaenee  of  this  aym]itom  is,  how- 
ever, of  iniu'h  m<)re  fundanient.il  importiince  than  the  presence  or  absence 
of  hemianopsia.  It  is  best,  in  fact,  to  rlivide  cases  of  word-blindness  into 
two  categories — namely,  ('i)  cases  in  which  the  word -blindness  is  associated 
with  agiuphia  anil  (I)  cases  in  which  there  is  no  agraphia.  In  the  latter 
group  it  is  found  that  the  indtviduiils  can  write  as  well  with  the  eyes 
closed  as  when  they  aj'e  open,  and  further  that  they  arc,  even  after  a 
brief  interval,  unable  to  rcail  what  they  themsclvvs  have  written. 

(rt)  In  the  cases  where  agmphia  is  present  it  is  commonly  found  that 
such  patients  are  capable  of  writing  their  names  correctly,  although  they 
can  write  nothing  else.  Tho  eignauire  is  an  emblem  which  may,  by 
reason  of  its  familiarity^  bo  executed  by  the  cheiro-kinaeathetic  centre  with 
the  smallest  amount  of  prompting  ;  and  it  would  apj>ear  that  this  prompt- 
ing may  come  fmra  the  common  ^nal  centre  in  crises  where  the  left 
visual  word-centre  is  destroyed.  Similarly  a  wonl-blinrl  jwitient  may  bo 
able  to  recognise  his  own  name  when  he  sees  it,  though  a[>art  from  this 
ihuro  ni;iy  be  complete  alexin.  As  Di-jerinc  snya :  "He  recognises  it  by 
its  general  form,  by  its  physiognomy,  and  not  by  the  iisseniblago  of 
letters  of  which  it  is  composed," — just,  in  fact,  as  he  would  recognise  a 
geometrical  figure  or  any  other  drawing.  Ditfercnces  of  degree  are,  how- 
ever, met  with  in  word-btindneAS.  In  some  cvutcs,  though  the  patient* 
are  unable  to  recognise  single  words  (wonl-blindness),  they  can  rceogniso 
indivjdnul  letters;  whilst  m  others  nut  even  letlci-s  can  be  i-ecognised 
(letter-blindness).     These  two  forms  represent  ditTercnccs  in  kind  rather 

1  For  iiMtADUA  in  Nm.  44,  45,  4~,  19,  50,  ood  53,  Mirallie's  list  of  cmcs  included  under 
I  bcftdkis  '♦  Wcil-i  VwtNdc  "  (pp.  1C2-167). 
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than  of  degree,  all  interraeJuite  fornia  may  bo  met  with.  Sometimes 
patients  will  Tttvognim  cGrtain  letters  and  not  otHera;  and  in  one  case 
recoMed  by  Batterb-im  vowels  only  were  recagnispd 

Dt^jcrino  and  Si'rieiix  have  each  of  them  published  typical  cinses  of 
this  typo  in  which  wurd-hlindncss  was  ftssociaicd  with  agraphia,  and 
ivhero  the  lesion  was  strictly  limited  to  tho  visual  word-conlre.  In  iho 
case  recorded  by  the  former  observer,  whirb  occurred  in  a  day-hibnurer  to 
whom  writing  was  a  comparatively  unfamiliar  exercise,  the  agi-aphia  was 
absolute  (26).  Damage  to  the  visual  word-centre  under  such  circuiostances 
might  be  expected  to  produce  its  maximum  results  in  this  direction.  In 
this  easfi  aUo  there  was  hu'raianopsia,  while  in  that  of  St^'rieux  it  was 
abwiit  (67). 

(h)  In  the  second  group  of  cases  word -blind  nesa  is  not  associated 
with  agniphia,  the  iiidividiwls  being  able  to  write,  and  as  well  with  the 
eyes  closed  aa  open.  (As  I  have  already  sjtid.  a  precisely  similar  gi-oup 
of  symptoms  may  bo  produced  in  a  totally  different  manner,  qint*i  inde- 
pendently of  destruction  of  the  left  visual  word-centre.  Those  cases  will 
be  fidly  considereiJ  in  the  next  section.) 

Tho  effects  of  destruction  of  the  left  visital  word-contre  are  liable  to 
vary  much  in  different  iridiviJuals  in  aecorcluneo  with  their  <li(Ier'ent 
sensorial  aptitudes  atid  different  degrees  of  education,  just  as  wo  have 
found  the  results  of  rlestruction  of  the  left  auditory  word-centre  to 
present  nuirke<l  dill'erences  in  different  cjises.  Tlva  rPHults  already 
described  under  gi-oup  (")  arc  those  which  most  frerjuently  follow  when 
thj  loft  visual  word-ceiJtrc  is  destroyed  in  ordirjary  individuals.  But 
6upi>OB9  a  similar  lesion  to  occur  in  a  person  who  is  a  strong  "auditive" 
though  a  weak  "  visual,''  V^  sit  ^^^  same  time,  perhaps,  an  educated  person 
who  has  ]jrcviou8ly  been  in  the  habit  of  writing  much.  It  may  happen 
in  such  a  pei'sun,  after  the  stage  of  Icarciiiig  lo  wnte  has  well 
paK^ted,  that  tho  activity  of  the?  visual  word-centre  may  be  reduced  to  a 
minimtmi  during  the  execution  of  such  act^^.  We  have  aocn  reason  to 
believe  that  the  words  about  to  be  wntt-en  become  nascent  first  in  the 
auditory  word-centiv,  and  it  seems  fairly  probable  that  in  individuals 
with  the  endoH'ments  above  mentioned  this  centre,  rather  than  the  visual 
word-contre,  may  bo  the  one  which  acts  upon,  and  eo-operates  wth,  the 
cheiro-kirm-athctic  centre,  just  as  we  have  seen  tliiit  in  certain  ]HT6ons 
who  are  strong  "visuals"  the  visual  word-eeutro  may  l>c  ca[)ablo  of 
co-u])erating  iliroctly  with  Broca's  centre  for  the  pHxluction  of  articulatfl 
speech.  I  contend,  therefore,  that  the  presen'ation  of  ability  to  M-rite  in 
CJiscs  where  there  has  Ivoen  word-blindness,  and  where  tho  visiuil  woM- 
centre  has  subsequently  been  found  lo  be  destroyed,  is  to  be  explained  in 
this  way — that  is,  by  supposing  that  the  auditory  word-centre,  instead 
of  acting,  as  it  usually  doe-s,  by  rousing  tho  visual  word-centre  to  con- 
joint action,  ill  thew  cases  acts  directly  u^Hm  tho  cheiro-kineesthetic 
centre  (by  way  of  the  commissure  //,  in  Fig.  23).*     The  writing  thus 

^  It !«  wortliy  of  note  tlint  biitli  Kiwsmcui)  nnd  Sjiamtr  Hcera  to  tliink  thai  thb  U  til* 
ordinary  woy  ]d  wJikh  wrritiug  w  eircctcd  [we  Kuutoaul,  toe.  cit.  p.  777). 


produced  may  be  fairly  good  and  without  mistakes,  though  that  of  other 
patients  may  show  defect*,  of  a  paragr.iphic  type.  The  handwriting 
itself,  too,  is  iisTiLilly  larger  thjin  that  which  was  prc\ioiisly  customary  lo 
the  paiienl.  There  is  also  thu  peculiarity  tha,t  the!»c  palieiiLs  can  write 
as  well  with  tho  eyca  closed  as  when  they  are  open,  and  the  still  further 
peculiarity  that  they  cannot  auhsoqucntly  read  what  ihey  have  writien 
except  by  a  manceuvre  which  causes  a  stimulus  to  pass  in  the  reverse 
way — that  is,  from  the  chciro-kirupsthctic  centre  Wk  to  the  auditory 
word-centre  (in  the  direction  //',  Fig.  23).  This  is  brought  about  hy 
passing  the  tip  of  tho  fingfr  over  tho  outlines  nf  the  li'tici-s  and  so  read- 
ing off  the  result.  The  possibility  of  this  mo<lo  of  reading  by  the  "lip 
of  the  finger  "  seems  to  have  been  first  noticed  in  a  word-blind  patient 
by  Westphal  (72). 

There  are  only  two  cases  with  necropsies  to  which  I  can  refer  in 
ilhi-stration  of  ihh  group,  and  unfortunately  they  are  not  very  well- 
defined  cases,  being  rather  complicated,  not  only  cliniadly,  but  idso  by 
reason  of  tho  Icfioti-^  found  at  the  necropsy.  The  first  of  them  is  also,  I 
believe,  the  earliest  recorded  instance  of  atiy  such  defect.  It  is  a  re- 
markable case  that  wixs  published  long  ago  by  Broadbeiit.  The  other 
case  is  one  that  has  been  recorded  by  Osier.  Both  of  tham  are  quotefl 
in  ray  third  Lumleian  lecture  (8). 

It  will  be  found  that  in  each  of  these  cases  in  which  word -blindness 
has  been  present  without  agniphia  tliu  patients  have  been  more  or  less 
e<Iuc:atod  persona  well  aceustoraod  to  write,  and  that  the  incitations 
which  lead  to  this  act  could  not  have  como  during  their  illness  from 
the  damaged  ■visual  woi'd-eentre.  Therefore  it  seems  only  open  to  us  to 
suppose  that  these  pittk>]its  continued  able  to  wrtto  siwutancoiisly  or  from 
dictation,  simply  because  they  were  able  to  edl  up  the  familiar  activity 
of  the  eheiro-kin.-esthfitic  centre  directly  at  the  instigjition  of  the  auditory 
word-centre.  It  is  well  known  that  many  voluntary'  movements  during 
the  period  that  they  are  being  aaiuircd,  and  sometimes  for  long  after- 
wards, require  for  their  execution  tho  active  cooi>eratioii  of  the  visual 
centre,  though  at  a  later  period  tho  giiidanco  of  tho  kinaisthetic  centres 
may  suffice  for  their  pro«luetion. 

6.  Defects  resulting  from  Isolation  of  the  left  visual  word-ceatre. 
— Isolation  of  the  viaiuil  word-coritre  id  a  term  employed  hero  in  the 
same  sense  that  isolation  of  the  auditor)*  woni-centre  was  previously 
spoken  of ;  it  is  not  a  complclo  isolation,  but  merely  a  cutting  of  the 
centre  otf  from  all  its  own  afferent  fibres,  as  well  as  from  all  communica- 
tion with  the  con-usponding  centre  of  the  opposite  hemisj»licre. 

Seeing  that  each  of  these  clinical  groups  of  syniptoma  may  be  pro- 
duced in  two  distinct  modes — tlmt  is,  either  by  corijeut  or  suljcortiad 
lesions,  it  scerais  beat  to  adhere  to  Dcjerine's  nomenclatiiru  and  speak  of 
them  as  "purn  warfl-dcafne.is"  .md  "jinre  word-bliiidne«s  "  respectively. 

The  cases  of  pure  word  blindness  with  which  we  are  now  concerned, 
in  which  the  visuid  wnrd-oentro  remains  intict,  arc  eompira lively  few  in 
number.     Three  complete  cases  with  necropsies  have  been  recorded  (by 
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D^jerine,  Wvlliw,  and  RcHilicli).  whiiti  of  two  others  the  clinical  details 
only  liave  been  piibliahod.  iJpjerine's  case  ib  reimukablc  for  ita  com- 
pU'toiiess  anij  the  gt-cat  care  with  which  it  has  been  recorded  (30).  Ita 
most  ijoUible  ftiitures  were  the  absence  of  any  hemiplegia ;  the  combina- 
tion of  complete  right  later<i]  heiniuchroniato]>sia  with  partial  right 
hemianopsia ;  the  absence  of  wortl-tleafueBK  or  lipeech  defect  of  any  kind ; 
the  absolute  word-blinduess  coupled  with  ability  to  ivTito  freely  both 
ii[H)iitaneousIy  and  fi'uni  dicUitiotJ,  whilst,  ability  to  copy  writing  was 
very  defective ;  and  the  length  of  time  that  these  gymptoma  lasted 
without  change.  The  subsequent  sudden  supervention  of  complete 
agraphia  assouiatod  with  paraphaslc  speech,  followed  by  the  discovery  of 
a  recent  letiiun  in  the  angular  gyrus  and  adjacent  parts,  were  al»o  very 
siglliticant  features  of  tlie  caiiu. 

In  eauh  of  the  other  two  cases  (for  abstracts  of  which  see  ifliiw/. 
May  I,  1S97,  p,  1190)  there  was  also  no  motor  paral^'sis,  only  a  xtty 
slight  uinoiuit  of  right-sided  hemiauiesthesia.  There  was  right  hemi- 
anopaia  in  each,  but  no  mention  is  uiiulc  of  hemiuchrouuitopsia  in  the 
cases  of  WylHe  and  pLedlich,  or  of  the  ability  to  rea<l  words  by  means  of 
kinicsthctic  iuipreswiuns,  though  both  were  present  in  the  wise  of 
Dtjerine.  It  seems  highly  pwbable,  however,  that  one  if  not  both  of 
these  characteristics  might  have  been  met  with  had  they  been  specially 
looked  for.  They  both  existed  in  one  of  the  two  incomplete  cases 
before  referred  to — namely,  in  one  observed  by  Gaucher,  and  recoi-dcd 
by  Mirallie  (52) ;  whde  in  the  second  of  these  cases,  recorded  by 
BatterliJim  (16),  though  there  is  no  mention  of  hemiachroraatopsiji,  the 
(thility  to  read  words  by  aid  of  kin.-esthetic  ImpressionH  was  present* 
\V'on.l-blindjiei*8  was  not  complete  in  this  case,  and  Batt4>rham  says; 
"When  uakcd  to  spell  out  a  woi-d  wntten  in  the 'round  hand' of  the 
copy-lKioks,  she  failed  with  several  letters;  but  on  being  told  to  copy 
the  unrecognised  signs,  ur  to  run  her  petnil  over  them  as  if  writing 
them,  uhe  in  most  cases  recognised  their  iiumu  and  sij^nitiuaiice.  This 
eNperiment  was  repealed  several  times,  and  the  ^mtieiit  was  delighted  to 
find  that  «he  could  'jog  her  memory'  of  letters  in  this  way."  Both 
these  ciutes  are  well  reported,  and  are  worthy  of  careful  study,  although 
there  is  no  record  as  to  the  pathologicid  causes  of  the  clinical  Gon- 
dii ion». 

The  lesions  found  in  each  of  the  three  cases  whero  a  necivpsy  was 
mad*'  have  shown  a  striking  similarity.  In  each  there  was  softening 
and  atrophy  of  the  white  siibstiince  of  the  occipit^il  lobe,  together  with 
more  or  lesa  damage  to  certain  convolutions — that  is,  to  the  lingual  and 
fusiform  lobides  as  well  as  the  hip|)ocam[ml  gyrus  oitd  the  cuncus,  or, 
speaking  more  generally,  to  some  of  the  convolutions  on  the  under  and 
inner  surface  of  the  uccipiuU  lube.  It  seems  ipiito  jjrobable,  however, 
that  the  lesions  of  the  convoluLiima  may  lie  of  little  signiticance  so  long 
ae  there  is  the  presence  of  extensive  dejitniction  of  the  white  substance 
of  the  occipital  lobe.  Nothing  more  definite  can  be  said  on  this  subject 
at  present.      Dejcrinu  attaches  most  importance  to  tbo  dostructioa  of 
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portions  of  the  white  matter— name! y,  of  that  in  which  would  1x3  iti- 
chidcd  (o)  the  "optic  rudiations"  of  Gratiolet  (/»),  the  fibrpa  procDpding 
from  the  left  half-vision  centre  to  the  left  visual  word-wntre,  as  well  an 
(f)  the  fibres  from  the  right  half-vision  centre  to  this  same  word-centre. 
Thin  he  indicates  in  a  diagrammatic  figure  of  some  complexity. 

It  is  clear  from  the  explanation  that  Dijerine  advances  of  his 
case  (31),  and  also  from  what  he  Bay«  elsewhere,  that  he  does  not  believe 
in  the  existence  of  anrfitory  and  visual  word-centres  in  the  right  htfmi- 
Bphere  in  ordinary  right-handed  persons.  On  this  subject  he  takes 
much  the  same  view  na  Lichtheiin,  arnl  now  explains  "pure  word-blind- 
nes'^ "  in  a  fashion  imalogoiis  to  that  by  M-hich  the  latter  explained 
*'  pure  wonl-deafnesB " — namely,  by  wipposing  the  severance  from  the 
left  \-i8nal  word-centre  of  the  associational  fibres  connecting  it  with  the 
genemi  visual  centre  in  each  hemisphere  (sec  Fig.  25). 

c.c. 


ria.  a.— A  ■IniplinBil  dfoKrnm  KpreaBiitlnir  Dtd«iiii>'*  vlt- w  u  to  tl»  mole  of  prHluotion  of  pore  word- 
blliHlnnui.  rt.  v.  |-.,  U«lf-vt*tim  renin-*  ;  t.  v.  w.  c,  trn.  vi.itwl  wiidlfpnirp  ;  c.  w.  i<>j)it<-rior 
eKln^mltr  orcon-ua  allutum,  coiiUliilncrnminltxiiml  Hlirr*  [n)  cmTirriliiK  ihnlintf-viiikin  n-tilrr« 
And  ■!»"  niTp»(t)rr»>ni  llio  right  liair-MsTon  c*iiln>  \->  Itie  IpH  vUiial  vror-i-Mnlr*.  (Th*  "opiie 
ndtotiuriH  "  h>v>  Itemt  (hiiIUmI.)  Tbn  dark  linn  liHlli-ittt«  Ui«  >>it«  of  «  Iwlon  wliich  WouU  cut  off 
the  l*-n  viiual  trunl-erittre  fhiin  the  lialfviifuD  centre  of  n^  iliJe. 

I,  however,  believe  in  the  existence  of  a  visual  word-centre  in  each 

hemisphere  (though  unequally  dcveloj>ect),  and  lliiit  the  two  are  bmiight 
into  functional  relation  with  one  another  by  means  of  commi'wural  fibres 
in  the  posterior  part  of  the  corpus  callosiim.  I  believe  also  that  e«ch  of 
these  visual  word-centres  would  be  in  relation  by  other  aswciational 
fibres  with  the  half-vision  centre  of  its  own  side  (which  both  of  us 
suppose  to  he  commissurally  connected  with  its  fellow) ;  and  that 
iVjerino'fi  form  of  purs  word-blindness  may  be  prodiiced  by  severanre 
of  the  associational  fibres  Iwtween  the  left  visual  word-centre  and  il8 
corresponding  half- vision  centre,  together  with  a  legion  of  the  com- 
inissure  between  the  two  visual  word  centres,  in  some  jjart  of  its  course 
(see  Fig.  26).  The  isolation  of  the  left  visual  word-centre  would  thus  he 
complete  ;  and  brought  about,  moreover,  in  the  same  sort  of  way  that  I 
have  pfwtulated  for  the  isolatiim  of  tho  auditory  word-centre  in  the 
condition  that  Dcjerine  calls  "pure  word-deafness." 
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The  oommisaunil  fibres  belween  the  two  word  -  centres  nuiy  Iw 
damaged,  in  accordance  with  my  interprttljition,  by  the  lesion  in  the 
whita  substance  of  thy  occipital  lobe  cxtemling  far  enough  forwanls  to 
involve  them,  just  as  DejeHno  supjjoses  those  from  the  right  half-vision 
centre  to  have  been  destroyed ;  or  else  by  u  sepurat-c  lesion  in  the 
posterior  pjirt  of  the  corpus  calloaum,  such  as  was  actually  found  in 
iX'jerine'a  wtse,  or  in  the  part  of  it  known  as  the  tiipfltura.^ 

When  we  consider  huw  one  eye  sufiicea  for  perfect  vision,  although 
only  one-half  of  the  projHjr  iiinount  of  visual  fibres  goes  to  each  hiilf- 
vision  centre,  wo  mny  see  hII  thu  more  fully  Low  complete  and  intimate 
must  be  the  cojictivity  of  these  centres  in  Wsion,  even  when  one  eye 
only  exists.  That  being  so,  it  would  be  in  vain  with  our  preiwni  im- 
perfect knowledge  to  attempt  to  define  the  actual  mode  of  aasotiatioa  of 
the   half-vision   centres  wi^   their  outlying  portions  vbicb,  we   name 

cc. 


w  I 


M.V.Cf 


Vis.  tfl.— a  dilgnin  npreMutiiig  mf  ri«w  aA  \o  tbe  iiiM«  of  prfKluction  ot  ptiri!  w»nl-MlnilnMM.  r.  c, 
PMtvrtornnt.rrmlt)'  tif  CDipni  ntlliKUin;  e,  e,  DniiiiiiiitiiurnI  M>rr»  rfninrirtlnx  'hr  two  vlalikl  wonl* 
emltw:  ti,  f>.  Ubnra  ouuDecUuc  neb  tuilf-viiiou  cvntn  wlltj  tlw  vlaiuki  wonl-ceoin!  (rf  tbc  nius 
■Mf. 

visual  word-centres.     All  I  can  say  is  that  such  an  arrangEment  as  I 

have  previously  indicated  seems  to  me  to  be  much  more  in  accordance 
with  nil  known  prnbabilitios  than  that  of  Dt-jerine,  who  assumes  that  the 
right  angvdar  gyrus  bos  pn^ctically  no  visiud  fimcliona,  just  as  ho 
assumes  that  the  posterior  half  of  the  right  upper  tempoi-al  convolution 
has  no  auditory  functions.  What  I  have  p^e^■iou8ly  said  as  to  the 
partial  co-od  neat  ion  of  the  centres  in  each  hemi^pllerc,  as  well  as  whjii 
we  know  as  to  the  modes  in  which  recovery  takes  place  in  various  forms 
of  speech  defect,  may  be  considered  to  lend  support  to  my  view. 

As  I  have  already  indicjited,  the  two  modes  of  producing  pure  word- 
blindneaa  are  pretty  strictly  comparable,  cateris  panLus,  with  two  modes 
of  production  nf  pure  word -deafness.  One  of  these  forms,  which  for  the 
sake  of  distinction  may  he  tcrraetl  the  [larietal  type  of  pure  word-blind- 
ness, is  brought  about  by  destruction  of  the  left  \-isn:il  word-centre  in 

'  Tlie  t&petuni  iiifty  pcrbipn  juclurk  th«  e«niini»iira]  filitw  between  tlw  two  vi'iul 
wonl-ccQtKa,  an(\  it  is  Kjiwuilly  sUit^l  in  R«(11k1i's  com  that  thicu  Chrcs  were  in  jian 
du^nL-rate<l,  M  rLso  wbs  Ihe  fon-eiis  major,  which  prolwblf  Indnjcs  the  Bbrei  t'oouocliug 
the  two  balf'VUioo  ccotm  with  one  auotber. 


persons  by  whom  ^rriting  can  be  oxecuted  iiiidcr  the  instigation  and 
giiiduiicc  of  the  left  auditory  word-centre ;  while  the  other  {Dejcrine's 
foi-m),  which  might  be  called  tho  occipitAl  tyi«,  is  duo  to  isohition  of  the 
lofl  visual  word  ceiitro  from  the  luilf-vtsioix  centre  of  its  own  aide  as  well 
as  from  the  opposite  visual  word-c«ntrc. 

At  [in>s«nc  them  seems  no  very  definite  means  of  diagnosing  these 
two  tyiw9  of  pure  word-blindness  from  one  another  during  lift-.  The 
following  considorationa  niuy,  however,  afford  liumu  help : — 


Taridal  Tsfpe  of  Pure  If-'ord-biinducss. 
PoaiiUy  some  right-aided  )>arMis. 

8|nech  ortcn  iltglilljr  ponplioaic, 

H»y  be  110  heniiAuopaia  or  hctnichrocuo- 
topeia. 


Oteipital  T^p*  of  Pvn  IP'ord-blittdngia. 

Probably  no  right-sided  |»r«siK,  bat 
possilily  NoiiiR  sligtit  right  lieniianiFstliesia. 

S[<«e<:h  not  atfiKted,  or  slightly  Ruincsia 
only. 

Hcmianotmti  uln-ays,  ami  when  incotii- 
\)hte  probutily  tUo  Itemiaehtomatopsia. 


These  seem  to  mc  to  be  the  only  approximations  to  differential 
chiLi-actcr italics  that  can  be  suggested  ut  present,  sonic  of  them  l>cing 
bitsed  upon  the  fact  that  destniction  of  the  \isu.il  word-contro  nwy  bo 
associated  with  a  Icsiuri  in  the  imrictal  region^  and  consequently  may  be 
a8^'>cijitcd  with  some  amount  of  right-sided  bemiparesis ;  while  in  the 
discm  of  occipital  type,  if  tlio  leainn  of  the  occipital  Inho  extendi!  sufficiently 
far  forwards,  we  may  get  more  or  less  marked  heniianjssthesia  though 
witliout  any  motor  pjiraiysis.  The  association  of  alexia  without  agfaphift 
in  a  person  whose  speech  is  not  appreciably  interfered  with,  ami  who 
has  slight  hemiaiiffisthf^Mia  without  paraly.sis,  would,  in  fact,  :i(TonI  strong 
presumptive  evidence  that  the  pure  word-blindness  was  of  the  occipital 
type. 

7.  I>efeets  resulting  from  combined  lesions  in  the  left  auditory 
and  visual  word-centres. — It  will  have  been  seen  hum  the  cjxaea  already 
rccuixied  that  dcstructioji  of  the  left  auditory  word-centre  or  of  the  left 
visual  word-centre  alone,  and  o«iM>cialIy  in  the  last  case,  iimy  be  ijuitii 
compatible  with  the  preservation  of  a  fair  amount  of  intelligence.  The 
result  is,  however,  altogether  different  when  both  these  centres  are  badly 
damageiJ  at  the  Siimo  time.  Tho  unforuniate  individuals  thus  alfect^d 
are  often  reduced  to  a  most  deplorable  condition,  seeing  that  they  can 
usually  nciiber  speak  nor  write  intelligibly,  and  tliat  they  are  unable  to 
undersUtnd  the  sjjeech  which  they  hear  or  the  language  they  may  see 
either  in  writing  or  in  print.  They  can  mostly  conununieate  ^vith  others, 
and  bo  communicated  with,  only  by  means  of  signs  and  gestures;  and  at 
the  same  time  they  must  necessarily  suffer  a  very  distinct  amouiLt  of 
mental  impairment,  owing  to  tho  blotting  out  of  the  principal  lingnistio 
symbols  by  moans  of  which  all  but  their  moat  elemuutary  thinking 
processes  are  carried  on. 

Although  this  is  the  kind  of  condition  that  has  Ix-en  met  with  in  the 
majority  of  these  cases,  yet  a  careful  examination  of  all  the  pnbliBhe<i 
records  shows  that,  as  in  coses  whore  there  is  destruction  of  the  left 


auditory  won]-cpntre,  so  here  with  combittecl  leeinns  of  the  auditon-  and 
the  visual  worrl-ccntres,  a  considerable  variation  is  mot  wiih  in  [litfcivrit 
cases.  These  variations  depend  partly  upon  dilTerences  in  the  relfitive 
completeness  of  the  lesion  in  one  or  other  of  these  centres ;  and  in  caspa 
where  one  of  the  centres  is  inconi[)Iet*ly  destmynd  prohahly  also  to  a 
considerable  extent  upon  individual  variations  in  original  endowment — 
that  is,  upon  the  question  whether  the  ]jat)cntB  are  " audit ivcs"  or 
"  visimls  " — as  wel!  iis  in  piirt  npnn  their  (legree  of  education.  Where 
the  doatnictinn  of  lK)th  tho  left  word-co.ntres  has  hoon  completo,  more- 
over, vnriations  in  symptoms  may  depend  upon  the  degree  of  develop- 
ment of  the  corresponding  eentrcji  in  the  opi>o&ite  hemisphere. 

Tiiking  fifteen  of  tho  most  typical  cases  I  ctuild  find  on  record,  in 
three  of  them  the  lesinn  was  complete  in  the  visual  and  iwrtial  in  the 
auditory  wnrd-eentre;  in  twn  it  was  complete  in  the  nuilitory  and 
partial  in  the  visual  woitl  centres ;  in  four  cases  it  was  incomplete  in 
both  woi-d-L-entres  ;  while  in  six  cases  tho  lesion  was  pretty  complete  and 
equal  in  both  wonl-centres. 

Looked  at  from  another  point  of  view,  that  is,  as  to  the  kind  of 
speech  defect  presented  by  thctie  fifteen  cases,  I  find  that  speech  was 
more  or  less  goo*!  in  twn ;  that  there  was  more  or  ti^s  marked  [wraphasia 
or  actual  jargon-speech  in  seven,  and  more  or  lefts  complete  speechless* 
noss  in  six.  Theso  ditferent  results  may  at  first  seem  very  aston- 
ishing to  others  as  they  did  to  mo.  But  the  more  one  thinks  of  cases 
presenting  this  double  lesion,  in  which  speech  was  only  slightly  pora- 
phasic  or  fairly  ^ood,  the  more  it  seems  necessary  to  suppose  that  the 
auditory  woi'd-eontre  of  the  rij;ht  hemisphere  must  have  been  able  to 
act  upon  and  with  the  left  glosso-kinsesthetic  centre.  These  cases 
rjinnot  bo  explained  by  supposin"!:  that  speech  was  prodnced  by  the  right 
auditory  word-centre  acting  with  the  right  glofiso-kin.Tsihetic  centre, 
because  all  present  knowledge  goes  to  show  that  this  could  only  be 
brought  abriut  after  a  long  interval,  during  which  these  centres  were 
educated  to  act  together.  Fn  tho  cases  in  question,  on  tho  other  hand, 
there  was  evidently  no  surit  interval,  seeing  that  the  modified  speech 
waa  initiated  in  each  case  just  after  the  brain  lesion  occurred.  It  is 
worthy  of  note  also  that  in  the  two  cases  in  which  siHiech  was  (test 
preserved  the  visual  word-centre  was  only  jjartially  damaged,  so  that 
some  help  may  also  havi?  come  from  ita  co-operation. 

A  case  recoi-ded  by  myself  belonging  to  this  group  is  one  of  a  very 
extraordinary  nature  in  uiHny  respects,  tho  patient  having  livwl  over 
eighteen  years  after  his  seizure,  and  his  speech  defects  having  remained 
constant  thrnnghout  almost  the  whole  of  this  poriori.  His  sjiontancous 
speech  was  limited  to  a  few  words,  and,  though  he  waa  neither  word-deaf 
nor  word-blind,  both  the  auditor)'  and  the  visual  wortl-centros  of  the  left 
hemisphere  were  completely  destroyed.  The  record  of  this  remarkable 
case,  together  M-ith  illustrations  of  the  brain,  will  l>c  published  in  the 
forthcoming  volume  of  tha  Tramadivns  of  the  lioyal  Medical  and  Chir- 
urcfu-al  Society  for  1897. 


ObJect-bllndness. — In  association  witli  the  hitter  class  of  cases,  and 
of  othem  in  which  the  lesitm  extends  into  the  occipital  lobes,  another 
defect  is  sonietimips  met  with  which  has  been  corunionly  known  as 
"tnind-blindncss,"  but  which  is,  I  think,  iiiuch  better  termed  "objcct- 
bliiidness"  {Bftllet  and  Wyllie).  This  latter  term  is  not  onl^*  more 
descnptir^e  of  the  nature  of  the  defect,  it  is  aWt  a  bptter  companion  term 
for  '*  word-b]^ndnes^"  The  two  conditions  are  very  frct|ueiit]y  associjited, 
and  when  the  former  is  present,  although  tbc  patient  sees  relatives  or 
other  familiar  persons,  he  may  not  recognise  them.  Simihirly  be  peems 
unable  to  recognise  and  tn  h<^.  unaware  of  tlie  usc^s  of  common  objects. 

This  effect  is  probably  due  to  a  partial  isolation  of  the  common  \nsual 
centre — the  cutting  across  not  of  the  afTcreiit  fibres,  but  of  the  fibres  by 
which  the  centre  is  brought  into  ajwociation  with  other  sensor}'  centres. 
A  failure  in  the  irniHiation  of  associationat  impressions  which  are  wont 
to  pass  from  the  ^nsual  tn  other  sensory  centres  on  the  presentation  of  an 
object  to  the  visual  sense  would,  of  course,  absolutely  check  the  neural 
processes  csaij'ntial  to  perceptioJi,  and  thus  lead  to  the  non-recognition  of 
the  object  and  itt*  uses.  An  excellent  example  of  this  condition  has  been 
recorded  by  Bornheim. 

Optic  aphasia  is  a  term  that  has  been  given,  rather  needlessly  I 
think,  by  Frennd  to  »  condition  in  whirh,  though  the  person  quite 
well  recognises  objects  or  persons,  he  is  unable  to  cjill  up  the  name  from 
the  visual  impression  only,  but  may  be  able  to  do  so  at  once  when  the 
visiud  is  reinforced  by  some  other  sensory  impression — either  by  touching 
the  object,  smelling  it,  or  tasting  it — hut  esppoially  b}-  touching  it. 
This  form  of  inability  Xo  name  at  sight  may  Ije  brought  about  in  various 
ways: — (u)  by  severance  of  the  associational  fibres  between  the  common 
visual  centre  and  the  visual  word-centre ;  (h)  where  the  visual  word- 
centre  is  weak,  it  may  then  respond  to  two  incttations  though  not  to  the 
visual  alone ;  {c)  when  the  visuo  auditory  commissiu-c  is  damaged  in  a 
pei'son  Mdiu  is  not  a  strong  ''vLsiial." 

Inability  to  read  or  write  music,  or  to  read  and  write  numerals. — 
Jt  is  often  found  tlial  the  patient's  inabilit)^  to  road  or  write  music  or 
numerals  is  not  at  all  proportionato  to  his  inability  to  read  or  write  words. 

In  reference  to  music,  a  case  was  long  ago  recorded  by  Lasegue  in 
wliieh  a  musician  wjmpletely  apbaaic,  and  unable  to  read  or  write  in  the 
ordinary  way,  could  after  hearing  a  passage  of  music  write  such  passage 
on  paper  with  facility.  Many  other  instances  of  the  same  kind  have 
since  been  recorded  ;  the  inference  from  which  would  seem  to  be  that  the 
seat  of  registration  of  the  two  kinds  of  impressions  may  be  more  or  less 
Be|iarat«,  though  in  all  probability  contiguous. 

At  other  times  there  may  bo  complete  word -blindness  and  musicai- 
blindnesB,  but  with  preservation  of  ability  to  read  and  write  figures  and 
to  calculate,  as  in  the  celebrated  case  of  "pure  word-bJindness  "  recorded 
by  IVjerino.  It  is,  indeed,  very  frequently  found  that  there  is  this 
ability  to  read  and  wTito  figures  with  varying  degrees  of  facility,  when 
tho  nawling  or  writing  of  letters  or  words  is  impossible.     This  curious 
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fact  liM  given  rise  to  much  clincossion  and  to  many  attempts  to  explm'n 
it.  It  80cm«  to  nie  lh.it  vftrious  reasons  are  probaMy  opL-rativu,  though 
in  difforent  coinbiiiaiiom  in  different  cast?*.  Some  of  the  most  impuruiit 
causative  conditions  may  be  these: — fi.)  the  gro;iter  Rimplicity  of  the 
recollection  of  iinmorals  as  compared  with  letters — there  being  only  nine 
of  the  former  as  agjiiiisl  twenty-six  of  the  latter;  (ii.)  there  is  the  fact 
that  our  attention  is  nuich  more  habitually  called  to  individual  figures, 
while  letters  teml  tu  be  merged  into  multitudinous  words;  (iii.)  there  i>i  the 
possibility  that  niimerala  may  much  oft«ner  than  woitls  be  primarily 
recalled  in  the  visiuii  rather  than  in  the  auditor}'  wordceiiti-c  ;  and  (iv.) 
the  further  posailiiliiy  that  numerale  may  be  registered  in  some  region  of 
the  general  Wsual  centre  apart  fiom  the  visual  word-centre. 

Paraphasia  anil  paragraphia. — ParapJiasia  and  ]^mgrophia  are 
incoordinate  rather  than  pjiretic  or  paralytic  defects  af  speech.  We  may 
describe  each  of  tlieae  <lefects  as  occurriiij;  under  three  grades  or  degrees 
of  severity,  though  the  grades  of  each  are  often  dissimilar  as  they  exist 
in  the  same  persons.  In  the  minor  form  of  the  defect  (i.)  the  patient 
uses  some  wi-orig  wonls  insU'jui  of  thosu  that  he  intends  to  employ.  In 
a  more  severe  form  (ii.)  he  eullucates  words  in  such  a  disorderly  manner 
as  to  convey  no  definite  meaning.  In  the  most  severe  foi-ro  (iii.)  the 
patient  docs  not  make  use  of  words  at  all,  but  utters  a  mere  gibberish  or 
Jargon  in  which  actual  wonis  are  not  to  I*  detected ;  ur  in  writing  makes 
random  collocations  of  letters,  or  perhaps  mere  unmeaning  strokes  not 
even  reprc^icuting  letters. 

The  first  variety  is  the  most  common  and  is  gonarally  associalod  with 
A  cort-iiii  amount  of  Huincaia,  when  the  patient  will  often  substitute  some 
noun  of  general  import  (such  iis  the  word  "  thing  '*)  in  place  ^A  that  which 
he  is  unablo  to  recall,  or  else  be  substilut^ai  a  periphrasis  in  order  to 
express  his  meaning.  An  allied  defect  may  also  be  met  with  in  the  form 
of  a  transposition  of  syllables  of  words  in  the  same  sentence,  or  the 
interposition  nf  letters  that  do  not  belong  to  the  word— a  condition  to 
which  Kiissmani  gave  the  name  of  '*  syllabic  stumbling."  Defects  in 
writing  of  a  similar  kind  are  also  met  with. 

All  ininsitioiis  may  be  encountered  between  the  first  and  second 
grades  of  paraphasia,  arid  they  arc  prolmbly  similar  in  nature  and  mode 
of  production.  Sfime  of  the  slighter  defects  arc  apt  to  show  themselves 
in  weak  and  exiianwtod  suites  of  the  system,  and  in  cases  where  there  is 
impaire<l  imtrition  of  the  brain,  either  from  previous  disease  or  from  old 
age.  They  may  occur  also  when  the  attention  of  the  person  speaking  is 
distracted  by  counter  currents  of  thought  being  carried  on  at  the  same 
time.     In  all  such  cases  wrong  words  are  particularly  apt  to  alip  out. 

Apart  from  those  causes  of  a  more  general  onlcr  what  h;is  already 
been  said  in  previous  sectiois  seems  to  show  that  cither  paraphasia  or 
paragi-aphia,  or  sometimes  both  in  the  same  jKitieiit,  may  by  produced  by 
a  lusion  which  causes  speech  or  writing  to  be  performed  Viy  some  un- 
accustomed cerebral  process.  Paraphasia  not  infrequently  occurs,  for 
instance,  in  a  case  of  word-deafneas  when  the  visual  has  to  take  the  place 
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of  the  auditory  worti-ccnlrc  in  the  incitation  of  Broca'ti  region  ;  or  in  caecs 
of  combined  word -deaf  uiiss  and  word-blindiiesa  wlicn  thu  rigbt  auditory 
word-centre  has  to  Lake  on  the  functions  of  the  left.  In  ejich  of  auch 
cases  thcro  is  very  apt  to  be,  ab  all  eventa  for  a  time,  either  a  want  of 
proper  association  between  the  new  centre  in  which  words  have  to  l»o 
revived  and  the  several  sensory  centres  and  their  annexes,  or  else  an  in- 
coordinate action  between  the  driving  centre  and  the  centre  driven. 

Under  aimilar  conditioiia  paragraphia  may  also  show  itself,  because 
here  too  there  would  in  one  cime  bo  a  change  in  tho  locus  of  the  initia- 
toi'v  recall  of  words  and  a  less  perfect  syst-cm  of  aAsociatioiial  librea 
nidialing  tbcrcfmin,  a.s  well  a.-?  a  less  evolvod  Ky»tein  of  autiociatiuiuil 
channels  l>etween  this  ncvrty  dominant  site  for  the  initiation  of  words  and 
the  left  chciro-kinrosthetic  centre.  Paragraphia  may  also  be  caused  in 
cases  where  the  visual  word -centre  is  destroyed  in  a  person  much 
Accustomed  to  write,  when  this  act  begins  to  be  brought  about  (jia  it 
.aeem£  to  bi*  in  some  cases)  by  the  auditory  word-ccntro  acting  directly 
upon  the  cheiro-kin^Esthetie  centre. 

In  midition  to  the  causes  already  mentioned  somo  partial  damage  to 
the  auditory  word-centra  may  possibly  cause  pjirapbtsia  ;  just  as  partial 
damage  to  the  visual  wonl-centre  may  possibly  cause  paragraphia. 

Wyllie  seems  to  suppose  that  in  cases  of  word-deafness  the  paraphasia 
which  often  occurs  may  result  (rum  an  luigiiidod  action  on  the  part  of 
Broca's  centre  (73).  Thus,  he  says  :  "  In  cases  of  word-deafness — 
which  ]m[)lics  the  obliteratinn  of  the  auditory  store  of  images — the  motor- 
centre  may  emit  the  wrong  woi^s  when  the  patient  tries  to  speak."'  As 
I  have  shown,  however,  in  previous  scclioNS,  Broca'e  centre  alone  appears  to 
have  no  power  of  initiating  intelligible  sjieech — undirected  it  seems  only 
to  leiid  to  the  prcKluction  of  mere  gibberish. 

Lichtheim's  view^  again,  that  paraphasia  is  dependent  upon  a  sever- 
ance of  tho  associational  fibres  between  the  left  anditory  and  glosso- 
kinsstbetic  centres  (his  so-called  "  commissural  aphasia  '')  is  founded  upon 
no  siifficient  evidence,  as  I>t-jerine  (tJS)  has  also  pointed  oiit.  Destniction 
of  the  auditory  word-centro  in  a  cerl«in  number  of  cases  leads,  as  I 
have  shown,  to  paraphasia,  and  in,  about  an  equal  number  it  leads  to 
aphasia.  Precisely  the  sumu  thing,  therefore,  must  hold  good  In  regard 
,to  severance  of  the  associational  fibres  between  tho  auditory  wonl-centra 
and  Itroca's  centre.  That  is,  paraphasia  ndght  be  prnducetl  when  either 
the  left  visual  word-centre  or  the  right  auditory  word-centre  were  capable 
of  partially  taking  on  the  functions  of  the  left  au<litory  woril-centix-  m  hen 
the  latter  has  been  cut  off  from  its  connections  with  Broca'a  centre  ;  while 
aphasii  would  result  in  cases  where  from  one  or  other  cause  neither  of  the 
centres  mentioned  could  take  on  comiwnaatory  functions,  so  as  to  incite 
and  dii'cct  tho  actinn  of  Brnca'c  centre. 

In  the  third  form  of  incoordinate  amnesia  speech  ia  reduced  to  a 
mere  jabtjcr  of  meaningleaa  sounds,  and  writing  to  a  mere  scrawl  in 
which  words  and  sometimes  individual  letters  are  indistinguishable.  It 
is  often  found  that  these  two  disabilities  coexist,  and  that  the  jwrson  so 


affected  is  also  worJ-<leaf  anil  word-Min'.!,  anil  consequently  tlo<i8  not 
know  that  what  lie  aaya  or  writes  ia  mere  gibljcrish.  This  is  what 
happens  in  cert«in  cfisee  of  Hestniction  of  the  left  artditory  and  vi^nnl 
worricentrcs  when  the  corresponding  centres  in  the  right  hemisphere 
remain  compamtively  undovcluped,  and  still  mnrc  certainly  when  each 
hemispher-G  is  the  seat  of  this  (loublo  lesion.  Again,  much  the  same  con- 
dition may  exist  (save  for  the  pofisihle  abaencn  of  word-hlindnesa)  in  caseq 
where  hoth  auditory  word-centrea  ore  destroyed. 

An  extreme  defect  in  speech  of  jargon  type,  or  a  similarly  extreme 
defect  in  writing  in  tertjiin  ttises,  however,  exists  alone — that  is  without 
the  association  either  of  word -deafness,  word-blindnfws,  or  mental  failure. 
These  caacs,  therefore,  belong  to  a  totally  different  category  from  those  last 
poferrcd  to. 

A  well-ltnown  instance  of  such  a  defect  in  sjwech,  without  defect  in 
writing,  was  recorded  long  ago  by  Dr.  Oslmme.  It  occurred  in  a 
scholar  of  Trinity  College,  Dublin,  who  was  able  to  talk  only  in  a  meAn- 
inglcss  jargon  and  read  aloud  in  ouch  the  some  way,  though  he  perfectly 
comprehemied  what  he  read,  and  all  that  was  said  to  him,  and  expressed 
his  ideas  in  writing  with  considerable  fluency.  His  power  of  repeating 
words  after  another  person  was,  however,  confined  to  certain  mono- 
ayllables.  This  case  seems  to  me  only  explicable  on  the  supposition  that 
it  was  due  to  some  perverted  activity  in  the  glnaso-kinjKsthetic  centre. 

In  other  cases  the  defective  power  of  expressing  occurs  in  writing 
rather  than  in  speech.  Hughlings  Jackson  (40)  and  P.  J.  Cremen 
have  eaoh  recorded  one  such  case,  and  I  have  recordol  another,  Though 
these  cases  wore  liy  no  means  free  from  other  romjiHcationa,  there  .seems 
reason  for  believing  that  the  agraphic  defect  must  have  been  especially 
duo  to  a  perverted  activity  in  the  choiro-kinecsthctic  centre. 

The  case  recorded  by  myself  (13)  may,  perhaps,  have  been  of  a  some- 
what different  typo.  There  waa  a  eonstant  repetition  in  thi«  patient's 
writing  of  certain  groups  of  letters,  which  varied  from  time  to  lime;  and 
the  case  also  a^orded  an  admirable  example  of  what  Gairdaer  long  ago 
termed  "intoxieition  of  the  brain"  with  a  vroni  or  letters,  and  of  which 
he  gave  various  examples.  A  similar  intoxication  with  words  is  not 
infrequently  shown  by  aphasics,  or  liy  others  who  are  partly  agraphic. 
In  all  such  cases,  however,  we  may  expect  to  meet  with  evidence  of  some 
general  mental  defect  over  and  a1>ovG  that  which  may  be  duo  to  the  mere 
leaion  causing  aphasia  or  agraphia. 


V.  Detects  of  Speech  and  WRrmrc  do:  to  Damage  to  the 

COMMISSUREa   BKTWEKN   THE   DIFFERENT   WoRD-CRNTRES 


It  Bcems  better  to  reserve,  as  I  have  for  some  years  done,  the  word 
"  commifwure  "  as  an  appellation  for  the  fibres  which  connect  centres  of 
like  kind,  that  is,  cither  sensory  centres  or  motor  centres;  and  to  name 
*'  intemuncial "  the  fibres  which  connect  sensoiy  with  motor  centres.     These 


tn'o  orders  of  fibres  will  thus  be  clearly  distinguishod  ft-om  one  aikolher,  as 
well  as  from  so-called  8Ciisury  atid  motor  iiorve-fibres — -nameiyi  those  that 
coiiimct  tlie  periphery  with  sensory  centres,  or  those  that  connect  motor- 
cetxtrca  in  the  bulb  or  coid  with  musc^lcii. 

The  commi.i«ures  with  which  we  are  now  pfinci|Ki.Hy  cmicLTiierl  are  (i.) 
those  between  the  auditory  and  the  visiml  wijitl-cciitrf  ;  (ii.)  that  between 
the  audiuiry  word-centre;  and  Bi-ocji's  centre  ;  and  (iii.)  tliat  between  the 
visiml  woni-centre  and  the  cheiro- kinesthetic  centre.  We  fihiiU  briefly 
refer  to  them  in  this  order,  iind  in  all  atsea  we  niust  be  supposed  to  have 
to  do  with  striicttind  defecU  in  tbe  coiu-so  of  these  librcs,  or  due  with 
'  some  unnatural  prepare  U[K)[i  thcni. 

(i.)  De/ccis  due  io  daiiuMje  to  the  two  comrnissines  ixtwtfli  the  amlilary  and 
thr.  vvntal  wai-d-cenlres. — C)no  of  thesR  commissures  conducts  impressions 
from  the  auditory  to  the  visual  word-centre  (the  nudito-risuai  commuisvye) 
and  is  culled  into  play  in  writing  from  dictation,  and  probably  also  in  any 
spontaneous  writing.  The  other  eonducts  impressions  from  the  visual  to 
the  nnditory  wutil-ceiitre  (ihe  visiuhnudii'yiy  commij^iurf),  and  is  habitually 
CJilled  into  play  whi;n  wo  re;id  aloud  or  name  iin  abjoct  at  sight. 

Where  both  of  these  commissures  are  destrt»ycd  in  the  same  person 
without  other  notable  daniags  a  very  interesting  group  of  syrapt^^nis  is 
produced.  The  patient  imderstands  perfectly  all  that  is  siiid  to  him  and 
what  he  reads,  ilc  cannot  reail  aloud  a  sin>?le  woid  or  letter,  though 
immediately  thai  he  bears  the  word  or  letter  pronounced  be  can  at  otice 
repeat  it.  Similarly,  he  cannot  write  a  woni  or  letter  fmm  dictation, 
but  he  can  at  once  copy  any  such  word  or  letter  that  he  has  before  him. 
Spontaneous  writing  is  sinnbrly  iiiipri};,sLbIc,  though  if  the  auditory  cuntro 
be  intact  spontaneous  speech  uujy  not  be  very  m.uch  interfered  with.  An 
interesting  case  that  was  for  very  many  years  luidcr  my  observation  pro- 
senting  a  gn*up  of  symptoms  nf  ihis  kind  wilt  lie  fouuil  recordtid  in  the 
Midico-'hiruriftMl  Trunni'^thm  ior  Is'j". 

Cues  which  I  interpret  as  ilbisti-aling  defects  of  the  audit4>vi!iiual 
commissure  alone  have  been  publifthed  by  Pitres  (G I ),  who,  however,  brings 
thiun  forward  as  instances  of  destruction  of  the  chciro-kinxsihetic  centre. 
Another  such  case  has  also  been  recorded  by  Dingley. 

(il)  iHfecls  due  to  dnituuje  to  the  commissure  bcttvten  tht  auditory  word- 
centre  and  Brtica's  centn: — To  the  result  of  such  a  lesion  (the  *'  commissural 
aphasia "  of  Wernicke)  I  have  recently  referred  when  speaking  of  para- 
phasia, so  th:it.  nothing  more  need  be  siud  here. 

(iii.)  JJcfed  due  io  diwmge  uj  ihe  cofumissure  letuvcn  ihe  visttul  word' 
\cmtTe  and  the  Jinro-kimeidheiic  ccntrr. — Such  a  lesion  should  in  most 
persons  produce  complete  agraphia — nothing  more  than  slow  and  tedious 
copying  being  possible  (as  a  drawlmj;  would  be  copied)  under  the  giiidauce 
of  the  general  visual  centn;.  Hut  in  jM^rsons  who  have  been  much 
accustomed  to  write  it  is  possihiu  that  writing  {though  at  first  of  a  para- 
graphic type)  nuiy  be  executed,  ownng  to  tho  auditory  word-centre  acting 
d'-itctly  upfin  the  cheiro-kimesthetic  centre. 

Tliti  other  commissures  seem  to  be  only  for  oecaeionul  or  supplementary 
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use,  and  tho  ofTect  due  to  their  geverance  (tending  to  check  compensation 
in  cliRorent  ways)  miiy  he  easily  imagined  by  reference  to  the  cenlrea 
which  they  connect,  together  with  the  direction  in  which  the  suinuliu 
possea 

Thus,  referring  to  Fig.  23,  it  will  he  seen  that  there  nre  the  foUowing 
addit-innal  commjssurefi,  the  functions  of  which  have  bcRn  referred  to  at 
different  times  in  tho  course  of  this  article. 

(iv.)  Fi-oin  the  visual  word  -  centre  to  tho  g1o880•kiuft^stbctic 
centre  (e  t). 

(v.)  From  the  auditory  word  •  centre  to  tho  cheiro  -  kinscsthetic 
centra  (//). 

(vi.)  From  the  chciro-kinBcsthetic  centre  to  the  auditory  word- 
centre  (/■/). 

(vii.)  From 
centre  (i/)- 

(viii.)  There  is  another  importAnt  commissure,  not  represented  in  this 
diagram,  by  means  of  which  the  right  aiwHtory  word*ccntra  is  enabled 
to  exi!rci»>  «om«  amount  of  influence  upon  the  left  glosRokinmsthotic 
centre  in  most  persons,  and  a  much  larger  amount  of  inrtncnee  in  some 
persons  when  the  left  auditory  find  visual  word-ceiitrusi  are  destroyed,  aa 
Beema  to  bo  shown  by  the  fact  that  some  uf  these  patients  preserve  a  fair 
amount  of  speech,  though  mostly  of  a  paraphiiflic  type. 

H.   CllAIlLTON   BaSTIAN. 
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IMPEDIMENTS  OF   SPEECH 

Is  this  country  the  word  *'  sUimracring  "  is  UAcd  Inosely  for  all  forms 
of  S|)cu^li  dufcct,  but  vjipuciully  -m,  syiionymouH  willi  KLiitturiiig.  In  Oumuin 
literjiUu-e,  however,  "  stanmioring  "  (Ktaniineln)  is  never  employed  in  the 
dense  of  stutt^rin^  (Sujttern),  but  itlways  to  indicate  other  forms  of 
impediment  uf  speech.  In  order  to  avoid  confusion,  therefuro,  the  word 
"stAuiinui-icig  "  will  not  be  used  in  this  article. 

I.  STtTTTERlNG. — Definition. — A  spasmixlic  affoctlon  of  tho  muscles 
coiiccnicd  in  Hrticuliiliuti,  ouciisioncd  by  crfoiicuiis  nervous  control,  Icjuling 
to  a  sudden  check  in  the  utterance  of  words,  or  to  a  nipid  repetition  of 
tho  litenil  sound  in  connection  with  whicb  tho  difficulty  .arisfls. 

History.— It  Ih  only  duiing  the  iaet  IwU-cunlury  tbfit  stuttering  has 
)>o«^i)  looked  on  ad  a  complaint  worthy  of  the  attention  uf  tho  physician. 
The  first  scientific  treatment  of  the  subject  was  contributed  by  Dr.  Neil 
Arnott,  in  1827,  in  iui  article  on  "  Voice  and  Speech"  in  bis  J-Jlements  of 
Phifsks.  In  f  niticc^  abuul  the  aime  liine,  Columlmt  recogmsed  the  nature 
of  the  complaint,  anil  deviseil  appropriate  exerciatia  to  overcome  it ;  alinoAt 
sinaulUineou.sly  the  lirst  scientific  account  of  the  Buhjoct  wjis  published  by 
SL'linlthcti:^  in  Zurich.  These  papers,  urifortuniitely,  bad  1>ut  little  influence, 
and  the  subat-ijueut  litcniLure  on  the  aubjoct  is  full  of  the  most  groteaque 
notions  of  iho  pathology  and  treatment  of  the  dinorder.  In  IS40,  under 
the  influence  of  Diett'enbach,  a  brief  period  of  surgical  enthusiaara  occurred, 
and  extensive  divisions  of  tho  Linyual  muscle*)  were  practised  by  many 
surgeons.  The  enthusiasm  subsided,  in  a  few  years  owing  t«  the  number 
of  fatal  rcKidts,  and  this  irrational  procedure  waa  entirely  abandoned. 
Now,  after  many  years,  investigators  are  returuing  to  tho  views  and 
methods  uf  Arnott,  CuiuiiiUtt,  and  Sehulthess.  and  claboraliiig  thL-m.  The 
work  of  Ku^sniaid,  Gutzniann,  and  Wyllie  has  placed  the  knowledge  of 
the  Bubject  on  a  sound  scientific  bfiais. 

Mechanism  of  normal  articulation. — The  mechanism  of  articulation 
re<iuir«j>s  particular  considtyatiou,  as  familiarity  with  it  is  absolutely 
necessary  for  the  intelligent  treatment  of  these  disorders  of  s{N:e<:h.  The 
production  of  articulate  speech  recjuirca  the  onlcrly  coH3|jeration  of  three 
muscular  mechanisms:  (i.)  the  respiratory  appariitua  for  supplying  a 
blast  of  air;  (ii.)  the  larynx  for  transfonning  tbe  blut  of  air  into  voice; 
and  (iii.)  the  musculature  of  the  lij»,  tongue,  and  ^uibite,  for  altering  the 
shape  of  the  piissjiges  so  as  to  mo<Iify  the  voice  and  difterentiate  sounds 
into  words.  Not  only  must  the  component  muscles  of  each  of  these 
delicate  mechanisms  act  in  perfect  concert,  but  there  must  bo  absolute 
co-ordination  of  each  of  these  mechanisms  with  one  another.  It  is  the 
difficulty  of  performing  the  iioceasttry  mo\'cments  of  tho  tongue  and  lips 
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which  usually  obtrudes  itself  on  a  stutterer's  attention,  but,  as  we  shall  sec, 
the  ossentia)  difficulty  cousisls  in  securing  proper  co-ordinution  between 
the  vocal  und  articuliitory  mechanisms. 

The  English  ulphahtit,  b<?ing  )mth  defective  and  rrdundant,  must  be 
reconstnicted  on  h  phonetic  Iwsis,  the  vanous  Hteral  sounds  being  grouped 
according  to  the  position  in  the  mouth  at  which  the  mouth  is  modified  to 
produo«  them.  Several  consoniLnLil  sotinds  (for  eKaraple,  M,  /j/i,  and  sh) 
have  to  be  added,  and  those  M-hich  are  really  consonantal  diphthongs,  such 
KR  q  (kw)  and  j  (dzh),  have  to  be  omitted.  The  moat  convenient  and 
scientific  grouping  of  the  conaonants  ia  that  devised  by  Dr.  John  Wyllie 
of  Edinburgh,  which  is  here  reprmiuced.  The  seciiun  on  stuttering  in  hla 
work  on  /}isvnkrs  of  Speech  is  by  far  the  most  thoughtful  and  suggestive 
coiuuderatiou  of  the  subject  yet  publiehed. 


Consonants 
(From  Wyllie's  Disorders  of  Speech) 


ValcvleuOral 
CoiuiOJiftnU. 

CohmdmiU. 

VuicaJ  Haul 
Iliwa9j«titit. 

Labials. 
{1st  Stop  J'osUiOTL) 

P 

(W)> 

M 

Lahio- Dentals. 

F 

V 

Idngiio- Dentals. 

Th 
S 

Th 
Z 

Aiiterior 

Linj^no-  I'alatals. 

{2}ui  SU/p  fonliim.) 

Sh 
T 

(L)» 

Zh 
L 
L 
R 

N 

Lingiio-FalstalB. 
iird  SUji  roeiiioH.) 

HorCh 

G 
V 

Kg 

The  tiowel  sounds  are  grouped  most  conveniently  according  to  their 
phonetic  value  rather  than  according  to  the  letters;  for  in  English  each 
letter  is  pronounced  in  several  different  ways.  'Ihe  different  sounds  are 
best  remembered  by  the  mnemonic  given  by  Pttroan  : — 

Long. — Half      pay     she     thought     so       poor 

Corresponding  Sfurrt. — That     pen     is        not  one     foot. 

/  is  omitted  from  this  list,  not  being  a  simple  vowel  sound,  but  a 

'  The  voiccK-M  If'  nad  thu  roicvliuw  L  Itavc  been  givrn  above  writhln  brorkeU,  the  former 
bdog  nov  olniort  cotilltied  to  Scotland,  euil  the  latter  being  }i4cullar  to  Wales.  The  burring 
or  unilar  R  U  alao  givou  wtthiu  brackota. 
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(Hphlhong  and  equivalent  to  ah*9.  Z  as  a  vowel  is  drisely  allied  to  i, 
and  I/'  to  M.  It  is  a  matter  of  dispute  whether  h.  ehonlrl  he  regarded  as  a 
special  consonant  or  a&  lui  unraoditicd  cxpimtioii.  Wyllie's  view  that  it  is 
a  guttural  allied  to  the  Scotch  di  is  probably  correct  It  is  aii  occasional 
cauM  of  stuttering. 

For  the  intelligent  direction  of  treatment  it  is  essential  that  the 
medical  attendant  shall  make  himself  perfectly  familiar  with  the  exact 
po^ilion  of  the  lipx  arid  tongue  requisite  for  the  pru<liietion  uf  the  vunotu 
vowels  and  conaonants.  This  he  can  best  do  hy  obgerving  the  movementa 
and  position  of  his  own  tongue,  aided  by  the  doscripTion  in  standard 
ttiXt-books  of  physiology. 

The  pikrt  played  by  the  hiryngcai  and  buccal  musculuturea  respectively 
in  pradiieing  th«  various  sounds  must  not  be  overlooked.  The  vowels 
are  mainly  laryngeal  sounds,  raodificjition  of  the  sound  for  each  vowal 
being  etiected  by  aU-cring  the  shape  and  volume  of  the  buccal  cavity  as  % 
resonating  chamber. 

Tlie  consojiunts  are  maiidy  buccal  sounds,  but  in  many  there  is  an 
imjMjrtjint  laryngeal  element.  It  will  bo  noticed  tluit  in  Wyllie's  phj-sio- 
logicid  alphabet  the  consununtul  sounds  arc  grouped  into  "  voiced  "  and 
"voiceless,"  a  distinction  of  great  importance  in  treatment.  In  the  voiceless 
ConsonatiU — such  Jis  ^„  ^  and  /: — there  is  tio  vocaI  element,  Imt  a  nejirly 
noiseless  blast  of  air.  In  the  ca.**  of  the  voices!  consonants- — such  as 
//,  </,  ^,  arid  m — sound  is  produced  in  the  larynx  each  time  that  the  consonant 
is  uttered.  This  can  be  ejisily  re;Llised  by  saying  aloud  b-b-b-h,  without 
employing  any  vowel,  when  it  will  Iw  found  inipossible  to  pronounce 
the  consonant  without  using  the  voice,  and  the  result  may  be  contrasted 
with  the  almost  silent  production  of  the  con'csponding  voiceless  consonant 
p-p^p.  This  grouping  eorros[Kinds  to  the  division  of  the  letters  by  the 
grammariana  into  "aharp"  and  "flat";  the  voiceless  group  containing 
the  sharp  consonants,  while  the  voiced  group  includes  the  flat  consonants, 
the  nuiials,  ajid  of  course  all  the  vowels.  The  distinction  between  the 
voiced  and  voiceless  consoiiajila  may  also  be  denioiLstnitcil  by  the  following 
plan  recommended  by  Wyllie,  Proiionnce  the  word  "wonder,"  in  which 
all  the  consonants  aro  voiced,  in  a  low  monotone.  The  vocal  element 
produces  a  contiimous  murmur,  which  can  be  kept  on  indefinitely  by  re- 
peating the  word.  If  now  the  syllable  "  ful  "  containing  the  voiceless  letter 
/  be  addeil,  and  the  word  "  wonderful  "  he  pronounced  in  a  similar  way,  a 
break  will  at  nnce  occur  in  the  vocalisation  of  the  wonl  at  the  letter/. 

Causation,— ^Littie  is  known  with  certainty  of  thecauso-s  of  this  disorder. 
Direct  heredihry  iraasmissiun  does  not  appear  to  play  a  large  part  in  the 
causation,  but  a  neurotic  family  hiiitory  is  usually  lo  be  obtained,  and, 
apart  from  the  apcecb  ilisturbancc,  the  patient  often  betrays  a  neurotic 
tendency.  Sex  appears  tu  have  an  important  effect,  the  large  majority  of 
cases  occurring  in  bays.  ImHaiion,  as  from  a  stuttering  nurse,  is  an 
occasional  cause,  .-ftft-naid  irjfrlatinns  have  been  held  resfKHisihle  for  the 
trouble,  hut  although  they  are  often  present  in  stutterers,  there  is  no  e\"i- 
donce  that  they  can  directly  give  rise  to  it. 
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The  affection  is  rarely  congenita],  but  comes  on  either  in  e:irly  child- 
hood or  ftt  Bomo  epoch  in  a  child's  lifo.  such  as  ^oiiig  to  school,  the  period 
of  sewnd  dcntiliori,  or  of  puberty.  A  stutterer  who  hiis  recovered  may 
relapse  under  similar  circumstances  ;  such  as  going  to  a  boiinling  school, 
or  to  live  j»!»road,  M'here  he  h;ifl  to  sppak  aw  nnfjimiliar  langiingft.  Or 
it  not  infreqnently  begins  dunng  convalescence  from  some  ncute  disease, 
particularly  from  iliplitlicna  and  nica^cH. 

Pathology. — The  complaint  must  be  regjirdwl  as  a  functional  nervous 
disorder,  without  any  stnicturol  changes,  leading  to  erroneous  action  of  the 
muscles  concerned  in  speech.  Although  IocaI  conditions  of  the  throat 
nifty  increase  the  Ui'ndcncy  to  stutter,  they  are  but  contingent  direct 
causes,  as  is  clearly  proved  by  the  fucility  with  which  ahuust  all  Klutterci'a 
can  sing  and  intone. 

In  nio«t  oi&cfi  the  larynx  is  kept  closed  while  the  muscles  are  acting 
powerfully,  the  result  being  that  the  patient  sUinds  speechless  luid  becomes 
very  red  tn  the  face.  In  other  ciises  the  vocal  conls  are  proijcrly  luJjusUjd 
for  the  pro<luction  of  voice,  but  the  expimtory  muscles  are  not  properly 
brought  into  pky  at  the  proper  moment.  In  a  third  group  voculisalion 
by  the  larynx  occurs  nonually.  but,  owing  to  8]Mism  of  the  lingual  or 
labial  mnsclea,  articulation  i*  checked.  It  is  important  to  remember  that 
in  the  mjijority  of  ca-ses  the  larynge;d  muscles  are  at  fault. 

Symptoms. — The  moet  characteristic  symptom  in  stuttering  is  an 
intermittent  inability  to  emit  certain  sijiuids,  the  di^iahility  being  noticed 
only  when  the  |Hitient  speaks  in  a  converRJitional  voice,  and  being  rarely 
present  when  he  sings  or  intones.  The  difficulty  in  articulating  is  mainly 
experienced  when  the  dillicult  consonant  occurs  as  an  initial  letter,  no 
hesiution  being  noticed  when  the  same  letter  occui-ff  in  tbe  middle  of  a 
word.  The  actual  phenomena  observed  vary  gieatly  in  dilFerent  indi- 
viduals. Most  freqm^ntly  the  patient  has  a  habit  of  speaking  in  a 
monotonous  and  rapid  fashion,  with  his  chest  almost  empty.  As  he  ia 
H()caking,  tlic  flow  of  wonis  is  suddenly  interrupted,  and  he  hesitates,  with 
every  appearance  of  violent  effort,  before  pronouncing  the  difficult  con- 
sonant. Suddenly  the  stumhlvng-hlnck  is  removed,  and  the  word  is 
pronounced  with  an  explosive  jerk,  and  the  subsequent  words  tumble  out 
rapidly,  in  a  aucccsaion  of  jerks,  "  like  water  being  poured  out  of  a  bottle," 
until  chocked  by  a  fresh  stutter.  This  Jerky  mode  of  speech  often  persist* 
in  adult  life  long  afti^r  alt  traces  of  the  arigina.1  stutter  have  disappeared. 
The  impediment  is  notoriously  worse  when  the  stutterer  is  nervous  or 
hurried,  as  when  getting  a  raijw^  ticket ;  it  is  also  worse  when  he  is  in 
l>ad  hddth.  lb  is  a  characteristic  of  stutterers  that  they  will  always 
persist  in  their  efforts  to  pronounce  the  difficult  letter,  and  will  novep 
substitute  a  more  easily  pronounced  synonym,  even  if  it  bo  suggested  by 
a  bystander. 

Stuttering  is  very  rare  with  vowels,  and  is  most  common  with  the 
explosive  consonant  />,  ft,  /,  <l,  q,  k.  Not  infre«iuently  the  stuttering 
appears  to  be  Induced  by  nervousness  because  of  a  tendency  to  lisp  on 
some   letter  which  follows  the   initial   letter.     SevenU    patients   always 


6Uiltcrcd  on  iho  iniLial  leUur  if  thu  woi-d  eubscquciitly  containtxl  «n  r, 
which  they  pronoiincL-d  aa  w ;  and  the  siutter  i.jtutc  dis«,ppe;»rcfl  whcit,  hy 
tiiligoiit  pnicticc,  they  had  IcamtKl  to  prommnce  the  r  with  facility.  A 
clergyman  hecjimc  incapju-itatcd  for  wurT<  lirniuse  he  Btuttcred  at  the 
beginning  af  .itiy  woi-c),  siioh  as  behold,  which  containe*!  an  A,  owing  to 
nervousness  Icsl  he  should  omit  tho  aspimtc. 

In  the  majority  of  cAses  the  patient  remains  silent  during  his  attempt 
to  speak ;  Imt  occasionally  he  manages  to  pronounce  the  letter,  and  con- 
tinues to  repciit  it>  speaking,  for  instance,  of  a  It-h-h-aihy  b-hhun,  Thia, 
howuvci,  is  mure  coiiinion  in  anccdutc  ih^n  in  real  life.  Occasionally 
the  impedinbcut  is  aggnivaled  by  the  occurrence  of  assixinUd  sounds  with 
the  stutter,  the  patient  emitting  unplejisant  little  whoops,  grunts,  or 
whimpering  sounds  during  his  efforts  to  siiesik.  Not  infrequently  these 
noises  are  "tricks"  that  were  used,  in  the  first  instance,  to  correct  a 
stutter,  and  then  became  gnifled  upon  it.  A  patient  finds,  for  instance^ 
that  by  drawing  his  breath  and  starting  again  he  c;in  avuid  stutterijig  on 
the  difficult  consonant;  but  in  doing  this  thore  is  great  danger  of 
vocalising  with  the  sburt  inspiration,  and  giving  rise  to  a  littlo  whoop  or 
crow  (the  "  drawlmck  phonation  "  of  ^Vyllic),  which  is  interpolated  In  his 
conversation,  and  may  persist  long  after  tlie  stutter  has  been  conqnerpd. 
In  some  published  cases  a  meaningless  syllj^ble  or  word,  such  ns  "  hedera," 
"  nana,"  etc.,  h  interpolated  in  the  same  way,  and  is  very  difficult  lo  get 
nd  of. 

In  other  cases  there  are  nssociaieii  mm'emfnis  which  are  even  more 
ti-ying  to  bystanders  tlian  the  sounds,  but  are  fortunately  infrequent 
They  are  usually  cori&ned  to  facial  contortions,  or  to  a  sudden  jerk  of 
the  head  ;  but  occasionally  there  are  violent  gestures  of  the  arms.  In 
one  case  the  whole  lnK3y  became  rigid,  and  was  slowly  rotated,  with 
the  face  upturned,  the  spasm  suddenly  ceasing  when  the  word  was 
ejaculated.  The  movciiicnts  in  thin  uise,  and  in  others  which  have  been 
reported,  bore  a  superficial  reaomblance  to  the  beginning  of  an  epileptic  6lv 
And  confusion  is  epoeiaily  apt  to  arise  when  the  face  and  neck  of  the 
stutterer  become  congested  during  his  violent  expiratory  attempts. 

Methrxl  of  investigation  of  a  case. — The  chest  of  the  patient  should  be 
nticuvered,  and  he  should  be  made  to  read  aloud  frmii  :in  unfamiliar  prose 
book.  As  he  reaila,  any  fault*  of  the  resptratorj-  movements  should  be 
noted,  and  any  associated  movcnieuis  of  the  face  or  limlw  obsen'ed. 
Attention  should  be  closely  given  to  the  character  of  the  stutter,  and  a 
mnrk  shoukl  l>e  miule  under  each  word  at  which  he  hesitates.  It  will  bo 
found  that,  aa  a  rule,  a  few  initial  letters  only  give  trouble^  the  rest  being 
articulated  without  effort.  Tho  ditticult  words  should  be  compared,  to  see 
if  they  liave  some  common  character,  such  as  the  inclusion  of  some  letter 
wiiiith  the  i«itieiit  liabitually  pn>nouticcs  with  a  lisp  (rule  supra). 

Prognosis.— In  most  of  the  cases  there  is  a  tendency  to  8iK>ntaneous 
cura  The  prognosis  is  worst  in  persons  of  a  nervous  and  sensitive 
temperament.  Uecovery  is  hastened  in  all  cases  by  systematic  intelligent 
exercise. 


Treatment — There  is  no  pO}-iil  road  to  recovery  for  slulterers. 
Altiiougli  the  plan  of  trejitmiiint  has  to  be  varied  for  eai;h  imhviduid  case, 
the  common  fejiture  of  all  in  intelligent,  regular,  long-coniimunl  pntotice. 
The  various  mechanical  contrivances  which  have  been  deWsed  are  seldom 
of  the  slightest  value.  These  have  been  largely  inspived  by  the  tradition 
that  Demosthenea  waa  a  stutterer,  and  cured  himself  by  shouting  with 
pebble*  in  hi«  mouth.  He  certiiinly  HjuI  some  im]>i'diTnent  in  his  speech, 
but  most  probably  It  was  rather  of  the  nature  of  iv  lisp.  The  other  means 
adopted  by  Demosthenes,  however,  are  better  worthy  of  reeiJl.  He  retiiied 
from  society  until  by  patient  practice  he  should  have  conquered  the 
defect,  and  ho  shaved  half  of  his  head  in  order  to  prevent  his  return  to 
his  wonted  haunt-i  until  ho  haul  succeeded.  Surgiwd  openiiions  on  the 
or^ns  of  speech  have  proved  useless,  and  occasiomilly  disastrous,  as 
might  have  been  expected. 

For  checking  the  stutter  daily  reading  exercises  are  essential ;  and  at 
first,  at  any  rate,  should  be  suporvised  by  the  medical  attendant.  Where 
this  is  impossihle,  a  relative,  who  has  been  instructed  in  the  principles  of 
treatment,  should  always  be  present  to  see  that  the  directions  arc  carricil 
out. 

(i.)  Tlie  chest  must  bo  kept  well  filled  with  air — a  very  difficult  habit 
for  these  patients  to  acquire. 

(ii.)  The  jMitient  must  sptiak  slowlj',  with  a  full  roflonant  voice, 
enunciating  all  the  consonants  distinctly.  He  must  avoid  the  sing-song 
style  into  which  stuttcrei-s  often  fall,  aud  must  try  to  acquire  a  deliberate 
rhythm  in  ordinary  conversation. 

(iii.)  When  he  comes  to  a  woi-d  on  which  he  tends  tfl  stutter,  he  must 
remember  that  in  order  to  check  it  he  must  direct  his  energies,  not  to 
articulation,  as  he  instinctively  tries  to,  but  to  vocalisation.  He  should 
try  to  raise  his  voice  as  if  he  wanted  it  to  ciirry  farther.  If  ho  stutter  on 
one  of  the  "voiced"  consonants  such  as  b,  he  muKt  pnxluce  the  vocal 
element  of  the  letter.  If  the  consonant  is  "voiceless,"  as  /t  in  pat,  he 
must  attempt  to  vocalise  the  at,  and  he  will  find  little  difficulty  in  pre- 
fixing the  p  as  the  al  Is  uttered. 

Gymnastic  exercises  are  valuable  to  correct  the  imperfect  filling  of  the 
chests  which  is  so  common;  and  singing  exercises  are  particularly  uwdul, 
they  give  confidence  to  the  patient,  and  teach  him  how  to  vucaliao  more 
effectually.  Associate*!  iriovenicnta  are  best  checked  by  making  the 
patient  practise  bis  rejiding  exercises  licfore  a  mirror,  so  that  he  may  be 
aware  of  them  himself,  and  endeavour  in  suppress  them. 

But  to  obtain  very  definite  improvement  considerable  time  is  re<|uired. 
Even  after  a  month  of  diligent  practice  the  patient  may  have  mmle  little 
advance,  and  be  inclined  to  relinqui-sh  the  struggle,  But,  as  with  learning 
to  swim,  when  once  confidence  is  restored  the  rest  quickly  fallows.  It  is 
therefore  a  matter  of  great  importance  that  a  boy  should  be  encouraged, 
and  protcctwl  from  the  scofTs  of  his  fellows  while  under  treatment.  It 
is  often  of  great  arlvantage  if  he  can  be  taken  into  the  house  of  a 
medical  man  for  some  weeks. 


The  general  health  may  require  attention,  but  no  drugs  have  any 
effect  in  cunng  this  troublesome  complaint. 

II.  Lisping, — A  defect  in  articulation  CAUsed  by  the  indistinct  enuncia- 
tion of  certjiiii  c'onsoiitiiits,  or  by  the  suli»titution  uf  consonunte  other  thau 
the  proper  one.  These  defects  may  he  due  to  deformities  in  the  conforma- 
tion of  the  month,  or  to  elumsinc&a  in  thft  utto  of  the  tongue  and  lips.  It 
18  seen  as  »  normal  conditiuii  in  inf.'iiits  who  ivre  Iciirning  to  speak,  Imt  aa 
a  rule  the  dilliculty  is  soon  avorecme.  The  most  common  ttubsLiiutioua  in 
young  chililru[i  are  t  for  /",  Ih  for  s,  f  for  \h,  and  r  for  w.  In  a  few  persons 
the  defect  persists  to  adult  life  and  forms  a  personal  characteristic.  Tho 
most  common  defects  in  ochdi*  are  inaliilitj'  to  roll  the  r  sound,  with  a 
tendency  to  substitute  -yt",  and  the  substitution,  of  sA  or  ih  for  s.  Lisping 
is  often  ii,e(|tiired  by  affected  jululu,  and  (wii-aded  as  evidence  of  superior 
brewling.  Home  yeai-s  ago  m^  wasHiibHtiluteil  in  this  way  for  r,  and  at  the 
present  day  many  persons  affect  an  inability  to  pronounce  the  final  ni?, 
and  substitute  -w. 

The  difficulties  met  with  in  infancy  are  again  encountered  in  learning 
a  foreign  language.  For  a  long  time  certain  conRonantJi  pr«*sent  very 
great  difficulty,  and  may  never  be  spoken  with  facility.  The  dilliculty  of 
tho  ordinary  Frcnchjnart  with  the  Knglish  //*,  and  of  tlie  Kngbshnian  with 
the  German  gutturals,  are  cases  in  point.  Not  infrequently  the  difficulty 
is  insupi^rabU',  and  the  peculiarity  of  pronunciation  becomes  a  national 
characteristic.  During  the  "  Bi-eiul  and  Cheese  Kiot«"  in  London,  in  the 
reign  of  Kichanl  IL,  the  mob  attempted  to  oxtomiiiiate  the  immigrant 
tjiniers  and  skiUed  workmen  fnmi  the  Ilanse  Towns,  by  surnmmiing  the 
streets  in  wliich  ihov  lived,  and  putting  to  death  all  who  pmnoiincotl  tho 
words  *' bread  rind  cheepfl"with  an  ai-oent.  The  use  of  the  t«st  word 
"Shibboleth"  during  a  struggle  between  some  Jewish  tribes  affords 
another  example. 

Diligent  practice  alone  can  overcome  the  difBcultios  in  the  pronuncia- 
tion of  the  conwotiariiw  in  <»ur  nwu  or  in  a  foreign  hmgupgo ;  but  tins  may 
be  faciliuied  by  a  knowle<lge  of  the  coirect  positions  of  the  tongue  or 
li[)6.  The  teacher  must  bo  fumiliar  with  them  himself,  must  show  them  lo 
the  patient,  and  then  get  him  to  imitate  him. 

IIL  iDioctossiA. — This  name  wjis  given  by  the  late  Dr.  Hadden  to  a 
very  severe  form  of  lisping,  in  which  the  patient's  speech  is  so  altered 
that  he  seems  to  be  speaking  in  a  huLgunge  of  his  own.  On  carefully 
analysing  the  words,  huwever,  it  is  found  that  many  of  the  letters  are 
not  pronounced  liy  the  patient,  who  substitutes  for  them  others,  mo«t 
usually  iy  d,  or  ti. 

A  good  illustration  is  tho  example  of  a  boy  under  my  own  care 
who  thus  repeatetl  the  liord's  Prayer: — "One  Tahde  na  ah  in  edde, 
anno  de  Di  iin,  1  tidde  tiih,  I  du  do  di  on  ect  a  t«  o  e<lrle,  te  ut  te  da 
oue  dade  ded,  e  diddc  cue  t^jtedde  a  ne  ahdin  to  te  letedde  adase  ut,  no 
no  te  tetate,  ninne  uttc  onu,  to  I  ah  te  nini,  poue  e  doixly,  to  edde  o 


edde,  AmA."  Strange  as  this  looks  and  sounds,  it  will  bo  found  that  thore 
is  method  in  it.  The  patient  was  »nat>le  to  pronounce  nwmy  of  the  con- 
aonanta,  and  eubfititut^fj  for  them  /,  rf,  or  n. 

The  condition  cannot  lio  very  raro,  as  fifteen  cases  have  come  under 
my  own  notice.  Aa  with  stuttering,  about  two-tliinla  of  the  patients 
are  males.  They  are  iwiial^y  bright  and  qmi:k,  and,  as  they  have  gr(^'at 
facility  in  coinnixuncating  their  itlcas  and  wishes  by  facial  expression  and 
pantominiL',  they  Uiko  little  paitia  theuisclvcs  to  overcome  the  defect.  The 
pocuharity  of  spueeh  is  usiiall}'  i)resent  from  the  time  when  the  child 
.begina  to  speak,  and  it  tenda  to  disappear  after  the  age  of  eight,  if  the 
child  realises  the  inconvenience  of  the  defect,  and  Hikes  pains  to  overcome 
it.  In  all  the  cases  seen  by  myself  there  was  a  well-marked  ncrn'olic  family 
history-.  One  jHilicnl  hiul  had  an  attack  of  left  hemiplegia  in  infaney, 
from  which  ho  h;ul  completely  recovered;  another  was  sufl'ering  from 
%'alviilar  discAso  of  the  he;irt.  None,  except  the  first  mentioned,  showed 
any  indications  of  organic  disease  of  the  brain. 

The  auditory  word-centre  appears  to  be  perfectly  normal,  since  the 
chihlren  lejirn  quickly  to  understand  what  is  said.  There  seems  to  be 
some  imperfection  in  the  training  of  the  motor  centre  in  the  frontal  lobo, 
which,  as  Dr.  Gustian  has  shown,  is  trained  through  the  medium  of  the 
auditory  centre ;  hut  of  the  exact  nature  of  the  irregularity  we  are  at 
present  ignorant. 

On  carefully  testing  the  patients  with  the  sounds  given  in  the 
physiological  alphabet  (p.  449),  the  exact  sounds  which  are  defective  and 
those  which  are  subNtitutod  for  them  wiU  be  demonstrated.  The 
posterior  lingiio-palatals  i,  g,  and  next  to  them  /,  n,  and  r,  are  most 
frequently  affected.  The  labials  and  linguo-dentals  nearly  always  escape. 
The  ttvci-ago  number  of  consonants  which  twelve  [Mitietits  iiiled  to  pn>- 
nounce  was  eight ;  and  several  others,  which  could  be  pronounced  as 
initials,  presented  an  insiiperihlo  flithcnlty  when  they  occnrroti  aa  final 
letters.  In  rapid  autonuitic  speaking  they  almost  ait  substituted  t  or  */; 
the  former  for  voiceless,  and  the  latter  for  voiced  consonants :  when 
speaking  slowly  and  with  care,  the  sulistitutcd  sounds  are  more  varied. 
The  vowels  have  not  been  affected  in  any  of  the  reconled  cases. 

Treatment, — It  must  be  remembered  that  when  once  the  child  has 
become  accustomed  to  express  his  thoughts  by  these  erroneous  sounds,  it 
is  as  ditfieult  for  him  to  express  them  in  our  way  us  to  acquire  a  foreign 
language.  And  just  as  it  is  important  on  going  abroad  to  learn  a  foreign 
^tongtie  to  keep  from  the  society  of  one's  fellow-countrymen,  antl  to 
ivoid  speaking  English,  so  it  is  most  desirable  that  tbe  patient  shall  be 
>Iated  from  those  who  have  learned  to  translal*  his  jargon.     Ho  should 

sent  away  from  home  if  possible,  and  his  training  undertaken  by  a 
relative  or  some  skilled  teacher — preferably  some  one  aceustomerl  to 
instruct  deaf  mutes  in  speaking;  or  he  may  bo  Hcnt  to  a  school  for  dcui 
mutes.  The  teacher  must  show  him  the  exact  position  of  the  tongue  in 
the  pronunciation  of  the  various  consonant  sounds,  and  get  him  to 
imitate  it      At  first  only  the  consonant  sounds  themselves  should  be 
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practised,  then  syllables ;  but  the  patient  sliouW  not  try  to  pronounce 
words  and  sentences  until  considerable  facility  in  the  enunciation  of  the 
simple  sounds  has  been  acquired  lu  severe  cases  this  takes  several 
months ;  in  slighter  cases  much  less.  The  progress  depends  largely  on 
the  earnestness  with  which  the  patient  enters  into  the  exercises,  and  also, 
of  touri*e,  on  the  patience  and  capacity  of  the  teacher ;  but  the  ultimate 
results  are  usually  most  satisfactory. 

W.   S.  COLMAN. 
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CONCUSSION    OF   THE   BRAIN 

Although  the  more  severe  cases  of  concnssion  of  the  brain  come 
immodiatoly  under  surgical  treatment,  a  large  number  of  the  slighter 
cases,  escaping  treatment  ultogothci-  at  first,  in  the  course  of  a  few  days 
after  the  acvident  full  into  the  LaatU  uf  the  physician  itt  consequence  of 
symptoms  which  are  set  down  by  the  patient  to  causes  unconnected  with 
the  injury,  to  whiu-h,  howei'cr,  they  are  really  duo.  Indred,  ni}*  own 
experience  tends  to  show  that  mediwd  men  ai-e  not  always  alive  cither  lo 
the  importance  of  these  symptoms,  or  to  the  relation  which  they  bear  lo 
an  injury  which  in  8ome  insUmcfiS  may  have  appeared  to  be  tri\'ial.  This 
want  of  vigilance  appears  to  be  duo  iimiuly  to  the  persistence  of  the  leaching 
of  must  of  the  surgical  text-books,  which  insists  upon  pronounced  loss  of 
consciousness  as  a  necessjiry  symptom  of  concussion  of  the  brain.  With- 
out ignnring  snch  [Kiints  as  may  be  u^fully  discussed  in  relation  to  concus- 
sion of  the  brain  generally,  it  is  my  inteution  to  deal  more  especially  with 


tbe  minor  cases.  Kor  this  no  apology  is  offered,  since  it  is  ceilain  that  the 
appurtntly  tn%'ial  ujuiirc  of  some  of  these  wises  lends  finiiUv,  for  rcaaona 
wbifli  will  botouie  ninnifcst,  to  their  proving  of  more  importJince  than 
many  of  those  cusej*  which  are  attendeii  imntediately  upon  the  occurrence 
of  the  injiiry  by  much  graver  symptoms,  as,  for  example,  by  prolonged 
unconsciousrtcsa. 

The  consideration  of  the  subject  must  of  necessity  be  from  a  purely 
clinical  staniipoint,  seeing  that  in  the  conditions  dciUt  with  in  the 
present  nrticle  opportiuiities  for  pathological  investigation  are  rarely  if 
ever  forthcoming. 

For  practical  purposes  cues  of  concussion  of  the  brain  may  be 
classiiied  as  follows : — 

1.  ThoBo  in  which  nnconseionsness,  following  tmmtidiat«ly  upon 
injury,  lasts  for  a  period  of  one  hour  and  upwards. 

2.  Those  in  which  unconsciousness  pcrsistA  for  periods  varying  from 
&  few  minuten  to  an  hour. 

3.  Those  in  vhich  the  loss  of  consciotumeBs  occupies  a  few  seconds 
only. 

4.  Those  in  which  no  loss  of  consciousness  orcnrti  at  all. 

CUsses  1  and  2  represent  the  severe  forms  of  concussion  as  described 
in  the  various  t«xt-booka,  and,  by  rcison  of  their  grave  and  unmistakable 
symptoms,  are  sure  uf  immi'diate  treatment.  Oilsscs  3  and  4  nvc  the 
milder  fonus  which,  in  consequence  of  the  slightness  of  the  symptoms, 
frequently  escape  treatment  altogether  in  the  first  instance  ;  especially  as 
unconaciousncss  i^  very  transient  or  entirely  absent  Hence  cases  of  tliis 
clasa,  merely  from  primary  neglect  on  the  p;irt  of  the  patient,  or  from 
failure  on  the  part  of  the  practitioner  to  appreciate  the  jMWsible  importance 
of  the  condition,  may  in  the  end  have  far  graver  results  than  the  severe 
coses  in  which  treatment  as  a  matter  of  course  is  rigidly  onforocd  from 
the  beginning. 

Lim  of  conjteiauinusAj  as  such,  is  no  necessary  concomitant  of  concussion 
of  the  brain.  Injury,  if  sufficiently  severe,  vnW  cause  complete  uncon- 
sciousness for  periods  varying  from  minutes  to  hours  or  days.  Many 
cases,  however,  occur,  that  with  no  less  atciinicy  may  1*  describtid  as 
examples  of  concussion,  in  which,  the  injury  lioing  slight,  the  loss  of  con- 
sciousness may  either  be  so  transient  as  to  escape  notie*  altogether,  or 
may  not  occur  at  all— a  feeling  of  being  "dazed"  or  confused  fur  n  few 
momenta  being  all  that  the  patient  notices,  excepting  perhaps  a  temi«jnu'y 
sensation  of  giddiness. 

In  these  milder  cases  the  symptoms  are  at  times  mistaken  for  indica. 
lions  of  "biliousness,"  or  of  other  ailraoiits  with  which  they  are  not 
really  connected  ;  their  true  cause  Iwing  ignored  or  overlooked.  Such 
cases  are  therefore  of  much  interest,  ami,  considering  the  serious  nature 
of  their  occasional  issue,  have  not  received  the  general  attention  they 
merit. 

The  degree  of  loss  of  consciousness  or  brain  confusion  in  concussion 
depends  mainly  uj>on  the  severity  of  the  injury  j  and  in  severe  cases  the 


1 


whole  cranial  contents  are  of  aeccssity  more  or  less  uniformly  Bhakon  and 
jarred.  In  the  slighter  casus,  however,  not  only  u  the  loss  of  conscioua- 
ness  merely  pjirtijil  or  nUogether  wanting,  but,  as  it  appears  from  my 
own  experience,  the  concnssion  need  not  necessarily  affect  the  whole  of 
the  intnicnHUiil  nervous  appfimtiis,  but  may  be  limited  either  to  the 
cerebrum  prnp^r,  or  Iq  the  mt'duJlaand  jwns  with  their  conntTtioiis  IWng 
in  immediate  relation  to  the  iNisti  of  the  skull,  especially  to  the  Ifasilar 
process.  It  also  appears  that  the  symptoms  arising  in  concussion  of 
these  Iwo  portions  of  the  brain  in  cases  of  slight  injury  differ  sutliciuntly 
to  justify  their  sepirate  eorisidcratiun  under  the  lieads  uf  concussion  (a) 
of  the  brain  proper  (rerebrum),  and  ('<)  of  the  parts  extending  from  the 
mesencophidoii  above  to  thfl  cerebrf>-Rpinal  junction  below. 

The  situation  of  the  intracranial  damnge  seems  to  be  determined  by 
the  kind  of  injury  received.  Direct  blows  on  the  skuH — us.  for  instance, 
from  a  hammer,  or  a  projecting;  branch  of  a  tree — are  followed  by  con- 
enftdon  of  the  brain  proper  ;  whilst  indirect  injury,  such  as  may  occur  in 
falls  on  the  buttwks— the  trunk  being  at  the  sjimo  time  vertical  or  nearly 
BO — may  be  followed  only  by  damage  t<i  the  parts  immcdialely  above 
the  cerebro  spinjil  junction,  the  latter  kind  of  diimage  l>eing  conset^uent. 
on  the  jiimniing  of  tbo  parts  against  the  bony  surfaco,  with  which  they 
lie  in  contjict,  by  the  sudden  im^)act  of  the  heavy  struclurcs  above,  at  the 
moment  when  the  body  is  arroslod  in  its  fall.  I  am  aware  that  exception 
m.\v  l>e  taken  to  the  prwsihility  of  differential  cnncussion  of  portions  of 
the  intracranial  contents  in  the  manner  suggested ;  but  it  is,  1  believe,  ft 
fact,  which  mlniits  of  no  denial,  that  the  two  kinds  of  injury  {direct  and 
indirect)  proiluce  symptoms  which  are  so  far  distinct  from  each  other 
as  to  be  easily  recognisable  if  a  little  care  be  used  iu  their  investiga- 
tion. 

It  will  bo  found  further,  in  many  instances  of  acvoro  concussion  with 
profound  nnconscitjusnoss,  that  th«  syniptums  after  the  ri'actionar)'  stage 
will  by  degrees  conform  to  the  type  characteristic  of  damage  by  direct  or 
indirect  injury,  as  the  case  may  be.  The  appreciation  of  the  difleronoe 
in  tho  symptoms  of  these  two  conditions  is  of  small  importance  in  rela- 
tion to  treatment,  since  all  cases  of  concussion  must  be  managed  upon 
the  same  principles  ;  but  in  the  matter  of  prognosis  it  is  of  considerable 
moment,  m  will  presently  be  shown. 


Concussion  from  dirkct  blows  on  the  CttANirM — (Concussion  of 
Cerebrum). — After  a  direct  injur}'  to  the  skull,  if  the  violence  bo 
sufficiently  great,  the  nnlinary  sj-mptoras  of  concussion  with  profound 
unconsciousness  must  follow  iramo(liat«ly.  In  the  slighter  cases,  when 
the  loss  of  consciousness  is  very  transitory  or  altogether  wa4)ting,  no 
symptom  may  follow  directly  ui>on  the  injury  sutBcient  to  attract  the 
patient's  attention,  or  at  all  events  to  lend  him  to  sock  treatment  at  the 
hands  of  a  miidical  man.  Suoner  or  later,  however,  after  iho  lapse  of 
a  few  hours  or  perhajM  of  days,  symptoms  almost  always  arise  which 
lead  to  the  summoning  of  advice,  although  they  may  not  then  have 


any  connection  in  the  mind  of  the  patient  with  the  apparently  tririal 
Accident  met  with  .a  ehnrt  time  tiefore. 

Symptoms. —The  (ii-st  syiiiptom  to  attract  Attention  is  usually  pain, 
with  ur  wilbuut  giddiness,  ncjirly  alwiiys  assucinted  with  lestJeBsness  and 
constipation  ;  a  combination  which  leads  the  patient  to  suppose  that  the 
trouble  is  due  to  "  bilioiisneM."  Careful  examination  at  this  stago 
elicits  the  following  e}iuptoiu£ : — Pain,  giddiness,  a  general  feeling  of 
Beiisilivcness  ahuut  the  craiiiuin,  an  unnaiural  aspetrt  uf  face,  a  dis- 
tinctive character  of  pulse  and  a  peculiar  nientiil  mood.  The  pain  is 
more  or  less  acute,  extending  over  the  vortex  and  at;ross  the  hrov,- ;  it  is 
iiicrcfuied  by  movement,  and  is  woree  after  taking  solid  food.  The  giddi- 
ness Vjears  a  dii'ect  ratio  to  the  amount  of  pjiiti,  and  is  ititlucnced  by  the 
same  conditions.  The  peculiar  faelid  expressiun,  although  not  always  sufli- 
ciently  well  marked  to  attract  attention  upon  superfici-jl  obsen-ation,  ia 
nearly  invariably  present ;  it  is  difficult  to  descrihe  it  Iwtter  than  by  sapng 
that  the  patient  ht\B  a  dazed  and  sometimes  half- frightened  look.  The 
pupils  as  a  rule  arc  irritable  ;  but  they  may  bo  sluggish,  and  then  are  often 
unequal :  photophobia,  in  a  minor  degree,  is  not  infrcfjueuL  The  symptom 
which  never  foils  in  constancy  and  quality  is  a  pcculiai-  character  of  the 
pulse  which  is  common  to  every  cjise  of  concussion  of  the  brain,  severe  or 
ight ;  and  is  never  absent,  excepting  temporarily  during  the  reactionary 
in  very  severe  cases  with  pnifnund  unconsciausnens.  This  pulse, 
felt  by  the  finger  in  the  ordinary  way,  seems  fairlv  good,  and  at 
first  perhuiKj  suggests  nothing  woi'thy  of  not*  ;  it  comes  up  quickly  under 
the  finger  and  seems  sufficiently  strong ;  but  the  slightest  pressure  reduces 
it  to  nothing;  it  is  extraorlinarily  compresfiible — the  phrase  "action 
without  power"  fairly  describing  its  character.  In  cases  of  the  class  under 
discussion  this  peculiarity  of  the  pulse  may  be  the  first  symptuin  lo  attract 
attention,  and  the  lust  to  disappear;  the  rate  varies  from  70  to  100  per 
minute,  and  the  tendeney  is  to  rapidity  rrith<>r  th.ii;  the  rcverso.  The  skin 
is  wann  to  the  touch  and  inelinoa  to  dn'ness ;  very  rartdy  is  there  any 
unuatimd  moiatim;.  Intra-otular  changea  (choked  disc)  occasioiujly  occur, 
but  are  temijorary :  the  retlexe*  (knee-jerk,  etc)  are  generally  umiffocted. 

Wasting  of  the  muscles  occurs,  especially  of  thoae  of  the  extremities, 
and  is  much  more  manifest  if  the  jiatient  is  kept  to  bed ;  but  it  does 
not,  as  a  rule,  exceed  'm  degree  that  which  may  naturally  be  produced 
by  disuse. 

The  mental  moo<l  inclines  to  irritability  and  antagonism  ;  the  patient 
resents  the  restrictions  necessary  for  his  proper  treatment,  and  tends  to 
become  over-critical,  and  sometimes  siwpicious  of  those  about  him. 

Concussion  from  inuikect  injury — (Concussion  of  the  parts  im- 
mediately above  the  corcbro  -  spinal  junction).  —  Indirect  injury,  if 
sufficiently  violent,  as  in  the  case  of  direct  blows,  will  cause  genenil  con- 
cussion with  profound  unconsciousness,  varying  in  degree  with  the  extent 
of  the  damage. 

In  the  slighter  cases  the  immediate  result  of  the  injury  is  frequently 


no  moro  than  a  very  tem[)orHr^  mental  confusion  without  loss  of  conscious- 
ness. Ttie«o  apparently  trivial  cases  are  again,  as  in  the  milder  forms  of 
those  resultiny^  frum  direct  injury,  of  great  itnporuiitcc,  va  the  insignificance 
of  the  initial  symptoms  sometimes  lt;ads  to  neglect. 

Afl^r  the  passing  away  of  the  montal  confusion  at  the  moment  of 
the  injury  the  patient  so  far  recovers  that  he  is  not  usurilly  led  to 
seek  advice  until  some  hoiu-a,  days,  poasihJy  a  wct-Ii  or  even  a  fortnight 
later ;  when  pain  and  feelings  of  general  depression  call  attention  to  an 
unaatisfactorj'  condition  of  health,  which  is  wimmonly  attributed  to  gout 
by  the  piitiunt  himself,  and  sotnotimes  even  by  the  medical  practitioner. 

Symptoms. — The  main  symptoms  elicited  at  this  Btago  are — pain,  a 
general  fooling  of  ht-avinctH  alKjut  the  head,  restlusanetis  at  night,  sweat- 
ing  after  slight  exertion,  the  peculiar  pulse,  evidence  of  rapid  muscle 
vaBting,  and  a  peculiar  mrntal  mo«l. 

The  pain  is  dull  and  limited  to  the  parts  about  the  occiput  and  nape 
of  the  neck  ;  very  rarely  docs  it  extend  aliinc  ilie  ocripitjil  region :  with 
the  piiin  and  limited  to  the  same  area  is  a  feeling  of  heat,  which  is  often 
so  much  ill  excttsR  of  t!ie  pain  that  it  is  the  only  discomfort  referred  to. 
The  heaii  is  held  somewb.it  sUlflVi  Ji'id  is  as  a  rule  bent  a  little  furwards. 
The  parts  beU>w  the  ownpital  protuberance  and  about  the  nape  of  the 
neck  are  frequently  too  sensitive  to  the  touch.  The  expression,  beyond 
suggesting  fatigtie,  is  naEural.  Photophobia  is  rarely  present,  but  muscse 
ure  often  complaiuL-d  of,  and  "singing"  in  the  eai-s  frequently  causes 
annoyance. 

Thu  feeling  of  heaviness  is  general  and  amounts  at  times  to  an  uncon- 
troll;d)le  Icthargj'.  With  this  is  a  pccuiiar  mood  uf  menial  aiiatby ;  the 
patient  fccU  ill,  but  does  not  resent  bis  illness,  and  sbovs  no  great 
desire  to  escape  from  it ;  subsequently  there  is  a  strong  inclination  to 
l.tpse  into  contentod  invalidism.  The  pulse  is  of  the  character  ali"cady 
de»cril«jd,  and  inclines  to  infre^jucncy,  soinctiines  slowing  down  to  30 
beats  to  the  minute.  In  a  cabman  recently  under  my  care  in  St.  George's 
Hospital,  the  pulse-beat  fell  to  liM  in  the  minute.  In  some  cases  this 
slowness  of  pulse  becomes  practically  permanent,  llie  temperature 
remains  nearly  normal,  aa  a  rule  ;  if  any  change  occur,  it  is  usually  to  fall 
below  the  iionnal.  The  urine  eometimes  contains  sugar.  The  sweatings 
are  fairly  constant  and  characten'stie;  thoy  follow  any,  even  slight,  exertion, 
and  are  always  ushi^red  in  by  the  feeling  of  heat  about  the  buck  of  the 
hea<l  already  referred  to;  at  night  they  occui-  a(>ojilaneuuKly  and  ai-e 
profuse,  coming  on  gencmlly  as  the  patient  awakes  from  sleep — especially 
if  a  change  from  the  lying-down  to  tho  sitting-up  position  is  rapidly  made. 
General  muscular  wasting  is  remarkable,  and  stimetinies  so  rapid  as  to 
become  very  marked  in  a  few  days ;  it  occurs  whether  the  patient,  be  eon- 
fined  to  be<i  or  not,  and  in  the  former  cise  is  altogether  in  excess  of  that 
which  may  come  of  mere  disuse.  As  the  appetite  is  usually  good, 
and  sometimes  voracious,  adiposity  often  rapidly  follows  the  muscular 
wasting. 

The  redoxes  (knee-jerk,  etc.)  are  not  affected,  as  a  rule ;  the  knee-jerk. 


however,  sometimes  inclines  to  slight  exaggeration,  and  in  lure  cases  may 
be  very  excessive. 

CompJiri>M)n  of  tlie  Kyraiitomii  deBcriltei)  above,  as  rtsuhing  from  direct 
and  indirect  injury  of  the  milder  sort,  indicates  dis.tiiiet  diticfeticos  wblch 
ean  hardly  bo  niistaktin  in  oxemplary  cases.  It  is  clear,  however,  consider- 
ing tiie  great  diSerence  in  the  degree  of  \'iolence  and  in  the  conditions 
under  which  it  is  inflicted  in  different  cases,  that  in  nmny  instances 
(indeed,  in  the  majority)  the  symptoms  must  at  first  so  much  overbip  one 
another  as  to  lose  llicir  distinctive  cbaractctiHtics  ;  allhuugh,  iis  has  already 
been  atiited,  they  tend  sti-ongly,  as  tlie  condition  uf  the  [KLttent  improves, 
to  conform  to  one  type  or  the  niher.  Tbo  importance  t>f  this  fiict  in 
prognosis  is  considerable.  The  resemblance  of  the  symptoms,  in  the 
milder  class  of  cases,  to  certain  fonus  of  illness  from  liver  disturbance, 
gout,  and  the  like,  recjitirea  no  analysis  here.  It  may,  however,  be  excus- 
able to  suggest  the  wisdom  of  [laying  more  attention  to  the  possibility  of 
some  slight  injury  of  tbo  hood  .as  the  cause  of  ilbicss  assi>ciatcd  with 
vsgue,  ill-defined  pain  and  discomfort  about  that  part,  rather  than  lo 
assume  at  oncu  that  the  symptoms  have  some  gouty  or  dys|H.'ptlc  origin. 
I  have  less  hesitation  in  suggesting  this  somewhat  obvious  pi-ecaution,  as 
cases  of  the  kind  have  comu  under  luy  personal  observation  in  which 
symptoms  clearly  due  to  an  injury,  too  trivijd  to  attract  the  patient's 
immediate  attention,  were  eonBtdemhly  aggravated  by  the  tr&itment  for 
gout^ — including  in  one  ca.ie  a  visit  to  Aix-les-Iiains  and  other  Kuropean 
"  wateringpUtces" — which  could  hardly  have  been  advised  Imd  the  recent 
injury  been  known  to  tbose  concemod  in  treating  the  patients.  The 
association  of  the  peculiarity  of  pulse  described,  with  a  history  of  injury 
to  the  bead,  however  slight  it  may  appear  to  have  been,  should  leave  no 
room  for  a  misapprehension  of  the  nature  of  the  case. 

Prog'nosis.  —The  prugiiusis,  with  regard  to  the  life  of  the  patient, 
in  severe  concussion  of  the  brain  depends,  in  the  first  place,  upon 
the  gravity  of  the  injiu-y  and  the  degi-ee  of  shfjck ;  and,  secondly,  upon 
the  efiicacy,  or  the  reverse,  of  the  treatment  carried  out.  Com[iaratively 
few  cases  of  concussion  alone  prove  immediately  fatal  (from  shock] ;  but 
gross  organic  brrtin  lesions,  such  as  laceration  or  haemorrhage,  may  cause 
death,  either  immediately  or  very  shortly  after  the  accident.  If  a  rapid 
rise  in  temperature  and  pulse-rate  occur,  ditngcr  to  life  may  also  arise 
in  severe  cases  during  the  stage  uf  reaction,  the  caiue  of  death  in  these 
circumstances  being  generally  acute  meningitis ;  but  acute  meningitis  is 
rare  in  concussion  without  fracture  of  the  slcidl,  or  some  gross  lesion  of 
the  brain  or  membranes.  In  young  and  delicate  subjects  tuberculous 
meningitis  may  supervene,  atid  cause  death  in  cases  in  which  the 
temperature  has  been  high  in  the  reactionary  stage  ;  this  residt,  however, 
rarely  happens  unless  the  tuberculous  tendency  is  strong. 

In  simple  concussion  the  gravity  of  the  ease  increases  step  by  step 
vith  the  periml  during  which  profound  unconsciougnees  lasts ;  and  it  is 
undeniable  thnt  recovery  from  profotmd  insensibility  is  more  rapid,  nnd 
the  stage  of  reaction  less  severe,  in  cases  complicated  with  sculp  wounds 


vhich  givo  rise  to  free  bleeding ;  a  fnct  which  has  an  important  bearing 
upon  treatment.  The  vomiting -whieh  ushera  in  the  stage  of  reaciian 
is  usually  jyihitary,  but  in  very  severe  concussion  in  feeble  subjccid 
it  may  bo  followed  by  syncope  and  fatal  collnpee.  The  progress  after  tba 
stage  of  reaction  depends  almost  entirely  upon  the  elficutry  of  tho  treat- 
ment However  severe  tho  caao,  complete  recovery  may  be  reasonably 
anticipated  under  proper  management;  provided,  of  course,  that  no 
gros4  organic  lesion  exist.  On  thfs  other  band,  if  the  treatment  Ite 
inadcfjuiitely  carried  out,  the  recovery  will  be  partial ;  the  defect  in 
recovery  depending  upon  the  want  of  proportion  Iwtween  the  treatment 
and  the  gra\'ity  of  the  case.  A  very  severe  case  treated  adequately  will 
be  more  likely  to  end  in  complete  recovery  than  a  comp;u-atively  mild 
one  imperfectly  miinagud ;  the  commonest  cause  of  imperfect  recovery 
being  the  return  of  tho  patietit  too  soon  to  the  ordinary*  habits  of  life. 

In  the  milder  cases  no  immediate  danger  to  life  arises,  but  it  ia 
common  for  the  recovery  to  be  only  partial,  and  this  on  two  accounts  : — 
(i.)  the  neglect  of  all  treatment  at  first:  and  (ii.)  the  failure  to  continuo 
the  proper  restrictions  long  enough.  The  first  of  these  causes  is  the 
more  importatit,  lHTaii*e  trealment  is  sonietimes  neglected  until  the 
patient  is  beyond  the  stage  in  which  complete  recovery  in  the  full  sense 
is  possible.  Complete  recovery  means  the  return  of  the  patient  to  the 
normal  condition  of  health  in  all  resjiecls  ;  partial  recovery  include 
every  degree,  ranging  from  helpless  chronic  invalidism,  or  mental  der 
Dieut,  to  a  stite  so  near  the  normal  c^^ndition  of  health  that  the  only 
B^onptom  detectable  may  be  the  persistence  of  the  |>ociilianty  of  pulse 
described  earlier  in  this  article.  Slight  cases  of  concussion,  if  treated 
properly  at  once,  invariably  end  in  complete  recovery ;  but  neglected 
cases  uf  this  class  afTurd  the  majority  of  imperfect  cures.  A  certain 
number  of  slifrht  caws  do  undoubtedly  end  in  recovery  without  any 
treatment  at  all,  but  this  number  is  very  small  indeed  ;  in  nearly  all  tha 
apparent  recoveriea  after  neglect  of  treatment  some  trace  of  the  damaga) 
shows  itself  sooner  or  later.  The  pfitient  is  rarely  quite  restored  to  the* 
same  condition  as  before  the  accident ;  age  advances  prematurely  ;  energy 
is  to  gome  extent  lost ;  tastes  change,  and  peculiaiities,  sometimes  of  as 
objectionable  kind,  appear  which  are  quite  foreign  to  the  original  dis> 
position  of  the  indinduaL 

Speaking  generally,  it  may  bo  considered  that  in  cases  in  whicb 
irritability  and  antagonism  are  amongst  the  early  symptoms  (that  is^ 
in  the  type  of  case  described  under  tho  head  of  concussion  from 
direct  injury),  the  resiUts  of  imperfect  recovery  tend  to  the  mani-j 
festalion  of  vicious  peculiarities,  such  as  ill  temper,  criminal  inclina- 
tions, insanity,  and  proncness  to  suicide.  On  the  other  hand,  in 
cases  like  those  descrilxKl  under  the  head  of  concussion  from  indirect 
injury,  in  the  earlier  stages  of  which  all  symptoms  of  resentment  or 
annoyance  are  conspicuous  by  their  absence,  the  patients  are  prone,  vfaen 
recovery  i«  incomplete,  to  sink  into  contented  invalidism  with  a  melan- 
choly tendency,  to  become  gray  early  and  prematurely  aged,  or  to  asstuno 
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entire  indifference  to  calls  of  business  or  duty.  These  pAticnte  cl'splfty  no 
vicious  iiR-litialiuii,  iiur  any  sign  of  lunacy  or  siiicidut  tt^ndcnvy  ;  but  they 
seem  incii|ia)>le  of  npplying  their  niimls  to  aiiy  useful  end.  A  cuHouh 
form  of  jmrtial  recovory,  ivhich  may  occur  in  any  case  of  concuasion,  is 
that  in  which,  while  the  health  is  gcnemlly  good,  the  pntient  completely 
chan;4cs  in  diiipobitiun,  aoE)ictin)e«  in  a  mrjst  striking  nmnner.  It  is  nut 
unlikely  that  amongst  certain  claasea  neglected  caaes  of  slight  concussion 
arc  more  roHponsiblo  for  indifferent  health,  lassitude,  and  apparent  indo- 
lence thiin  is  commonly  suspected.  The  occurrence  of  temporary  glycosim'a 
in  some  of  these  cases  is  a  symptom  which  does  not  appear  to  iiflect 
prognosis ;  it  would,  however,  l»e  a  nutter  of  great  interest  to  determine 
whether  injuries  of  the  bnun,  in  which  glycosuria  follows  immediately, 
dispose  to  the  occurrence  of  diabetes  at  a  later  date. 

Treatment. — The  treatment  of  all  cases  of  concussion  of  the  brain, 
whether  ihcy  be  severe  or  alight,  may  conveniently  be  dealt  with  in  three 
stages:  (i.)  immc-diatcly  after  the  injury;  (ii.)  during  the  period  of 
reaction;  (iii.)  during  the  period  subsequent  to  the  j-eaction  stage. 

In  a  general  sense,  it  may  bo  hrld  that  incompleieiiess  of  recovery 
in  slight  cases  depends  for  the  most  part  U[)an  iniulequate  treatment 
immediately  after  the  injury ;  ami,  in  severe  cases,  upon  imperfect 
management  during  the  period  subsequent  to  the  reaction  stage. 

(i.)  Treatment  imvK'JiaUhj  nyvn  the  receipt  of  injuri/. — Absolute  rest  in 
bed  is  the  Erst  essential  indication;  and  a  mercurial  purge  should  be  given 
at  once-,  5  grains  of  calomel  (in  adults)  sprinkled  on  the  tongue  being  the 
most  efleciuid,  and,  indeed,  in  profound  unconsciousness,  almost  the  only 
practicable  means  of  attaining  the  desired  result.  Tlie  nourishment 
should  he  sustaining  and  of  a  fluid  kind ;  alcohol  is  inadmissible  unless 
indicated  by  special  symptoms.  In  severe  cases  no  difficulty,  of  course, 
arises  in  the  treatment  of  the  early  stage ;  but  in  the  slight  cases,  where 
the  loss  of  consciousness  or  mental  confusion  is  very  transient,  leaving 
the  patient  for  the  time  being  ap|jiirently  well,  great  and  sometimes 
insuperable  difticidty  is  met  with  in  inducing  the  injured  person  to 
submit  to  the  restraint  and  i neon venie nee  which  adequate  rest  entails. 
Nevertheless,  it  is  impossible  to  over-accentuate  the  importance  of  im- 
mediate rest,  even  in  the  slightest  cases;  for  it  is  u]x>n  this  immediate 
quiet  that  the  ultimate  issue  of  the  case  almost  always  depends. 
Althougli  sometimes  it  may  Ije  impossible  to  induce  the  patient  to 
pursue  the  prnjjer  course,  the  practitioner  has  at  all  events  no  further 
responsibility  if  his  advice  is  ignored,  or  followed  imperfectly. 

Obvious  as  the  indication  may  appear,  1  make  no  apology  for  urgently 
insisting  upon  the  necessity  in  these  mild  cases  for  complete  rest  at 
once,  or  as  soon  as  possible  ;  from  my  own  experience  it  is  clear  that 
there  is  a  conviction  amongst  not  a  few  practitioners,  that  in  such 
apparently  trivial  cases  nothirtg  is  necessary  beyond  free  purgation,  a  low 
diet  for  a  few  days,  and  a  temporary  abstention  from  alcohol,  with  perhaps 
some  very  short  and  incomplete  rest — a  line  of  treatment  which  directly 
favours  incomplete  recovery  in  its  various  degrees. 


(ii.)  Treainimt  dnrimj  Uie  jierml  of  rmciimu — In  severe  coiies  iha  cliisMicnl 
moans,  as  described  in  ihe  text  iKJoks,  .ire  still  the  main  imlirations ;  that 
is  to  say,  a  contiiiimncc  of  cuiupiL-t«  rest,  a  \ovr  dit-t,  and  gcntJo  purgation. 
A  comprehensive  discu»siun  of  the  treatment  uf  the  eumpli  cat  ions  which 
may  arise  at  this  stage— ~such  as  vomiting,  rise  of  temperature,  increuite 
of  pulse-nite,  headftche,  and  sleeplessness — is  beyond  the  scope  of  the 
present  article.  The  foUowing  poirilrf,  however,  uro  worthy  of  fi|JCi'ial 
attention:  there  is,  as  [  have  alrcjidy  said,  no  doubt  thai  the  severity 
of  the  B^'mptoms  in  the  reaction  stage  is,  other  things  being  etjual,  less  in 
cases  in  which  bleeding  o<,-curs  from  woun^ls  received  at  the  time  of 
injury.  It  ia  equally  certain  from  my  experience  that  all  33'mptom8 
during  the  period  of  reaction  are  diminished  by  a  moderate  blood-letting 
(say  f,\\.  or  .^viij.)  at  its  onset ;  this  operation  may  safely  and  with 
advantage  be  practised  in  all  cases  in  which  there  is  distinct  increase  in 
pulae-rate  or  blood -pressure  with  or  without  rise  of  temperature.  Indeed, 
I  have  good  reason  for  believing  fi-om  praeticid  experience  thjit,  even  in 
cases  in  which  the  symptoms  of  reaction  are  less  marked,  a  small  abstrac- 
tion of  blood  by  venesection  is  advantageous.  One  thing  at  least  is 
certain,  bliat  nothing  is  so  effectual  in  removing  the  headache,  which  is 
often  met  with  at  this  stage,  as  the  application  of  two  or  three  leechee 
behind  the  ear,  or  to  the  nape  of  the  nock. 

It  is  int4;rcstii]g  to  note  the  difTcrcnco  in  the  estimation,  by  diflorent 
surgeons  and  at  various  hospitals,  of  the  value  of  the  application  of 
extreme  cold  by  means  of  the  ice-lmg,  or  Leiter's  tubes,  in  the  treatment 
of  concussion  of  the  brain.  Some  years  ago  at  St.  George's  lloepitat  the 
application  of  the  ice-bjtg  was  a  routine  treatment  in  concussion  cases, 
the  head  having  Iwien  previously  shaved.  At  the  present  time  this  treat- 
ment is  altogether  exceptional,  in  fact  it  has  been  discontinued.  So  ixc 
as  my  observation  goes,  the  effect  of  cold  is  negative ;  for  in  a  careful 
comparison  of  cases  treated  by  {a)  the  ice-bag  or  Leiter's  tubes,  {b)  by  hot 
applications,  and  (r)  without  any  local  application  to  the  head,  it  was  found 
that  the  progress  in  parallel  cases  was  step  by  step  the  same  ;  and  that  if 
any  material  relief  to  pain  or  discomfort  were  afforded  it  was  by  the 
application  of  heat  nither  than  of  cold.  There  appears  to  be  no  objection 
to  the  discreet  use  of  any  sedative  or  narcotic,  excepting  morphine,  which, 
unless  called  for  by  special  circumstances,  should  be  avoided. 

Upon  the  treatment  of  the  stage  of  reaction  in  the  slight  cases  it  is 
unnecessary  to  dwell,  since  the  period  of  reaction,  although  it  occurs  in 
all  such  cases,  is  in  them  so  slight  or  transitory  as  to  be  hardly  notice- 
able. In  fact,  the  tiieatment  of  all  the  slight  case«  may  be  said,  for 
practical  purposes,  to  begin  with  the  stage  subsequent  to  reaction ; 
especially  as  these  cases  are  rarely  seen  by  the  practitioner  until  the  period 
of  reaction  hii£  passed. 

(iii.)  Treaimcnl  during  the  period  suhequent  to  the  stage  of  rtaetim. — 
Upon  the  termination  of  the  stage  of  reaction  the  complete  rest,  and  modi- 
tied  diet  (beef-tea,  soup,  milk,  and  the  like)  must  be  continued  for  a  time, 
which  necessarily  varies  in  different  cases.     Upon  the  discretion  of  the 


practilioncr  in  the  niaimg<ement  of  diet,  and  in  the  sylettioa  uf  the  }«*oper 
timti  for  <iisconLiimi[ig  complete  rest,  the  recovt^ry  "f  the  patit-nt  for  the 
most  pijirt  depends.  In  tliis  connection  the  principal  points  requiring 
con«ideniiion  are  the  following  : — 

A.  The  time  for  the  return  to  solid  food. 

R  The  time  fur  discontinuance  of  complete  reciinihent  rest,  and  the 
time  when  the  patient  may  be  allowed  lo  l&ive  thv  bed  luid  by  dt-grees 
i-esiune  the  habits  of  ordinary  life. 

A.  The  retwn  to  .solid  fwd. — Solid  food  should  not  he  allowed  until 
convalescence  h;iii  fiiirly  set  in  ;  and,  in  detennining  the  time  for  making 
the  change  from  a  liquid  to  a  Rolid  diet,  the  condition  of  the  pulse  and  the 
facia]  expression  are  the  sole  tniBtwoithy  guides.  As  soon  as  the  duzcd, 
vacant,  or  frightimod  look  has  left  the  face,  soft  solid  food,  auch  as  boiled 
sole  or  whiting,  may  be  given  in  small  ^[iiantiiy  ;  th«  recumlHtnt  position 
being  strictly  maintained,  and  the  effect  cjirefully  watchftd.  H,  after  food 
of  this  kind  has  !>een  tJikun  for  three  or  four  days,  or  in  l>ad  cji&ea  for  a 
week  or  ten  days,  no  ill  effocta  follow  in  the  form  of  dyspepsia,  gidtliticss, 
headache,  increase  of  pulse-rale,  or  rise  of  temperature,  the  siiine  sort  of 
food  should  ho  continued,  the  patient  whilst  eating  being  allowed  to  sit 
upright  in  bed.  Shuidd  none  of  the  ill  effects  nictitioned  then  appear, 
M'hite  meat,  such  as  chicken,  may  be  allowed  and  contiinie<l  for  aome 
days,  when,  if  still  no  adverse  Bymptoma  arise,  ordinary  diet  may  by 
degrees  be  resumed. 

If  in  altering  the  kind  of  diet  in  the  manner  indicated  any  of  the 
symptoms  mentioneil  suj«jr\'ene,  the  former  diet  should  be  resumed  for  a 
time,  which  must  be  dt^lerminefl  to  some  extent  by  the  severity  of  the 
unfavourable  symptoms  recuiTont, 

The  period  m  hich  intervenes  before  Bolid  food  can  be  taken  with 
comfort  necessarily  varies  according  to  (a)  the  severity  of  the  case,  and 
(Ji)  the  degree  of  the  efficiency  of  the  treatment  adopted  immediat^ily 
after  the  injury  ;  a  period  which  may  vary  from  a  few  days  to  months. 
In  all  cases  it  ia  necessary,  upon  the  rofiumption  of  ordinary  diet,  to  insist 
upon  moderation  ;  as  it  is  a  singular  fact  that  after  some  of  these  injuries 
a  most  voracious  appetite  is  awakened,  which,  if  allo^ved  to  be  indulged 
unchecked,  may  lead  to  untoward  complications. 

B.  Thi  time  at  which  the  -patuni  vuiy  be  sn/ely  allowed  to  leave  the  be^,  and  h^ 
degrees  resume  the  OT'Uimnj  hahil  »J  life. — As  soon  as  solid  food  can  be  taken 
without  giving  rise  to  any  symptom  of  discomfort,  or  without  producing 
any  change  in  the  pulse  nr  temperature,  pennisaion  may  be  given  for  the 
patient  to  leave  the  bcU  for  a  short  time  daily.  In  allowing  this  freedom, 
it  must  not  he  fnirgottcn  that  it  ia,  as  a  rule,  most  difficult  to  induce  a 
patient  to  return  to  recumbent  rest;  it  is  therefore  imi>ortant  that  this 
permission  should  not  bo  given  too  soon.  Speaking  genenilly,  no  patient 
should  be  allowed  to  leave  the  bed  until  the  pulse  has  resumed  its  normal 
character.  The  progress  toward  complete  liberty  of  action  on  the  patient's 
part  must  of  course  be  giadual ;  the  occurrence  of  vertigo,  and  especially 
of  sweating,  are  certain  indications  that  too  much  is  being  done,  and 
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whether  they  occur  finiju;ly  or  together,  should  always  be  regarded  as 
imporUknt  warniiiffa.  If  slight  extrrcise  U  followed  by  no  tthiiormal  per- 
Bpiratinn  or  other  eaaily  ^tppreciaWo  discomfort,  it  is  geiiendly  sife  to 
conclude,  if  the  pulae  is  normal,  that  recovery  will  follow  in  the  ordinary 
course. 

In  certain  cases,  which  at  their  onset  liave  been  neglected,  it  will 
be  fovirKl  that  iho  piilso  permanently  assumes  the  morbid  chanietcrs 
described^  and  tonds  to  become  intt^rmittont ;  in  such  coaes,  altbuiigh  an 
attempt  to  rciiume  the  urdiimrv  habits  of  life  intiitt  sooner  or  lati^r  bo 
made,  complete  recovery  mrely  follows,  the  incomplet^nesfl  of  recovery 
varying  from  alight  menUil  inertia,  or  slight  loss  of  memory,  to  tin- 
misUiltahle  dementia.  The  discussion  of  the  various  remote  phases  of 
partial  recovery  are  beyond  the  limit  of  this  article^  and  in  substance  will 
be  fouud  dcult  with  elsewhere. 

William  H.  Bkn-nett, 


TUBERCULOUS    MENINGITIS^ 


Deflnitlon. — Tuben^itlons  meningitis  ia  an  acute  disease  depending  on  the 
invasion  of  the  oerobml  pia  mater  by  the  tubercle  bacillus.  The  results 
of  this  invasion  are  the  fulluwiu^  morbid  changes  (which  vary  much  in 
relative  proportion) : — the  formation  of  miliary  granulations  along  the 
sheiiths  of  the  vessels  of  the  pia  mater,  the  deposition  of  inflaramatorj 
lymph  in  the  subirachnoid  space,  softening  of  the  brain,  i.(£uto  hydro- 
cephalus, Quid  exudation  into  tho  spinal  iheca,  and  the  formation  of 
miliary  granulations  in  the  spinal  membrane.  Theao  lesions  of  the 
nervous  system  are  likewise  accomiMinied  by  tnborcidons  deposit  ia  one 
or  more  of  the  other  organs  of  the  body;  some  of  this  deposit  may  ba 
contem[Hinineuiit)  with  the  losions  of  the  nervous  system,  but  some  of  il 
is  anteceilent  thereto. 

History  of  the  disease. — Our  knowledge  of  tho  different  anatomical 
chai-acters  of  the  diseaHO,  as  set  forth  in  the  alwve  deHnitton,  has  been 
slowly  won  by  successive  workoi"3.  Itobcrt  Whytt  (17<i8),  in  his  obser- 
vations on  the  "  Di-opsy  in  the  Brain,"  although  he  had  not  recognised 
the  specitic  nature  of  the  affection,  gave  an  excellent  clinical  picture  of 
tuberculous  meningitis  ;  he  insisted  on  its  prndrnmn,  and  divided  the  illness 
into  the  three  stiiges  which,  ever  since  his  time,  have  been  accepted.  He 
first  pointed  out  the  important  change  in  the  pulse  from  tpiickness  and 
regularity  in  the  first  sUige  to  slowness  and  irregiUarity  in  the  second ; 
and  that  in  the  thini  stage  the  pulse  rose  to  " fcvciish  qiiiekuess  and 
once  more  became  regular."    Tho  anatomical  feuluru  which  arrested  his 
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chief  attention  was  the  acute  hydrocephalus,  and  by  this  title  tuberculous 
ineiiingiiis  WHM  long  luiowii. 

In  1825  Senn  made  the  important  addition  thnt  the  prinwity  in- 
tlanimntioii  is  at  the  l>ase  uf  the  bmiii,  iind  thut  the  pin  uiatcr  is  the 
mcmbmim  invaded.  The  tuberculous  nuiure  of  the  disease  vtaa  dis> 
covered  by  Pajiavoine  in  1 K30.  He  described  the  tubercles  as  "  plaques  " 
;tnd  gnmulntions,  and  indicated  their  distribution  in  the  meninges,  and 
their  identity  and  association  with  tubercles  in  other  parts  of  tho  body. 
Papavoine  also  nuwtc  the  iinpurtatit  observation  that  gi-anulations  nnglit 
exist  in  the  pia  mater  without  giving  rise  to  obvious  intiammatory 
reaction. 

Barthez  and  RilHct  advanced  the  knowledge  of  the  disease  enoiinously, 
especially  on  the  tuberculous  side.  They  asserted  that  the  prodroma  are 
the  cxpres:jiun  of  the  tuberculuua  diathesis;  they  regarded  the  existenee 
of  tubercle  in  organs  other  than  the  brain  as  the  most  essential  antecwlent 
condition  ;  they  even  went  eo  far  as  to  claim  as  luhorcnious  nientngitis 
cases  of  fatal  brain  affection  in  children  in  whom  no  tubercle  M-aa  detect- 
able in  the  brain,  but  in  whom  tuberculous  dp[io8it«  existed  elsewhere; 
and  in  the  typical  manifestation  of  tho  disease  they  insisted  on  tho 
multiple  pathotugy  which  has  been  indicated  in  tho  above  definition. 

By  degrees  the  partial  convulsions  of  tie  second  stage  «£  the  disease 
were  roferrotl  to  cortical  diaturliance  consecutive  to  the  meningeal 
inflammation.  Also  tho  distinction  was  drawn,  by  Rendu  and  others, 
between  the  temporary  paralyscti,  the  pathology  of  wliich  is  not  oxplained, 
and  the  permanent  paralyses  of  wijicU  many  examples  have  been  recorded, 
and  whirh  iippiiar  to  depend  on  more  or  less  circumscribed  softening. 

It  was  also  maintained  by  H.ayem  that,  in  addition  to  the  softening 
from  neci-obinsis  after  vascular  olwtruction,  there  is  a  true  diffuse,  in- 
ftamniatory  encei)halitis. 

There  has  been  much  discu&Rion  on  the  nature  of  the  hydroeephahis 
and  the  part  played  by  it  in  the  production  of  the  pupillary  changes,  tho 
pamlysi.'?  and  the  conui.  Some,  at  least,  of  the  pressure  symptoms,  which 
originally  were  rcfcrriid  cxcluwively  to  the  ventricular  elfuaion,  are  nuw 
attributed  to  a  general  encephalitis  consecutive  to  the  meningeal  aft'oc- 
tion.  Furthermore,  tho  softening  of  the  epondyma  and  of  the  walls  of 
the  vcTitricles  is  now  considered  to  be  largely  inflammatory,  and  not  a 
mere  result  of  imbibition. 

The  Qmd  step,  arising  out  of  Koch's  discover}',  was  that  the  disease  is 
in  all  cases  caused  by  the  inviision  of  tho  tubercle  bacillus  ;  either  by  local 
infeotion  through  lymphatic  paths  of  which  the  sulmrachnoid  space  nmy 
be  regarded  as  one,  or,  more  commonly,  through  the  bluml-streara  in 
eml>olic  fashion  along  the  distribution  of  the  middle  cereliral  arteries. 

Causes. — Tuberculous  meningitis  is  a  disease  of  childhood  rather  than 
of  adult  life.  It  may  occur,  however,  at  any  age,  though  with  rapidly 
lessening  incidence  as  years  advance. 

ChiUlren  at  the  period  uf  the  fir*!t  dentition  seem  to  l»e  particidarly 
liable  to  it.     Of   100  cases,  collected  and  analysed  by  Dr.  Still,  occuiring 
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in  children  under  twelve  years  of  age,  in  which  the  disease  was  verified  by 
necropsy,  48  were  under  two  years  old:  83  of  the  100  cases  occurred 
during  the  first  five  years. 

During  the  first  twelve  months  of  life  non-tuberculous  forms  of 
meningitis  are  more  frequently  met  with  than  the  tuberculous,  but 
in  the  accompanying  table  it  will  be  seen  that  ten  cases  of  the  latter 
disease  were  recorded  The  youngest  patient  was  aged  three  months  j 
but  some  cases  have  been  reported  even  in  younger  patients  than  this. 
It  is  generally  held  that  after  puberty  many  more  females  are  attacked 
by  tubercle  than  males ;  but,  so  far  as  tuberculous  meningitis  in  adults  is 
concerned,  the  careful  statistics  of  Seitz  indicate  that  more  men  are 
attacked  than  women. 

Incidence  according  to  Ages  in  100  Cases  under  13  Years  of  Age. 
(Collected  by  Dr.  Still.) 


Under  fl  Montli*. 

6  HonthH-l  Tesr. 

1-2  Yean. 

2-BTm™. 

3-4  Ye&nt. 

4-5  Y«»n. 

3 

10 

35 

13 

13 

9 

5-fl  Years. 

fl-~  Yean. 

T-S  Yean. 

8-9  Years. 

8-10  Years,    i    10-12  Years. 

5 

4 

4 

2 

1 

1 

Incidence  according  to  Age  in  126  Cases  between  16  and  60  Years  of 

Age.      (Seitz.) 


16-20  Years. 

21-25  Year-.       -JO-SO  Years. 

31-35  Years. 

SC-W  Year*. 

23 

e?          ^          23 

14 

13 

J1--I".  '."i-ara. 

4ii-50  Years. 

51-i5  Years. 

S45-(iO  Years. 

n 

4 

3 

1 

Tuberculous  meningitis  has  been  observed  repeatedly  in  two  or  more 
children  of  the  same  family,  and  likewise  in  families  of  which  other 
members  have  suffered  from  divers  manifestations  of  tubercle.  But  the 
absence  of  a  tuberculous  family  history  is  a  fatJiUy  delusive  argument 
against  the  recognition  of  early  symptoms  of  tuberculous  meningitis.  In 
a  large  number  of  cases  a  single  child  out  of  a  large  family  may  die  from 
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tuherculoufi  racningitift,  and  no  other  member  of  the  fflmilv  show  any 
indication  of  inWrcle  wliatevor.  A  family  history  of  tutjoreulous  disease 
was  oJitaineil  by  l>r.  Still  in  47  out  of  100  ca*es  (that  is,  nearly  50  per 
cent) ;  hilt  tliis  |in>p(>rtion  has  no  special  signifirJincp,  for  almost  exactly 
the  same  proportion  can  bo  obtained  in  the  family  history  of  persons  not 
sufforirig  from  any  mlwreulous  disejiso. 

Insanity  and  hypoehondriaais  have  been  recorded  in  the  family  history 
of  some  cases  of  tuberculous  meningitis,  especially  of  the  atlult  cases  ; 
Rnd  it  is  well  known  that  a  largo  number  of  insitne  patients  dio  of 
phthisis. 

There  is  no  build  of  body  peculiar  to  tuberculous  meningitis.  The 
disease  may  attack  either  on  adult  or  %  child  who  is  the  subject  of 
phthisis  and  presents  therewith  any  degree  of  emaciation.  On  the  other 
hand,  children  apparently  well  nourished,  with  a  fair  amOTtnt  of  sub- 
cutaneous fat,  are  fn-qucntly  attacked.  Fair  bodily  nutrition  is  quit« 
consistent  with  latent  tul>ercle. 

The  common  opinion  that  a  largo  head  and  pspeeially  a  prominent 
forehead  make  a  child  jirone  to  tuberculous  meningitis  is  quite  absurd. 
This  was  pointed  out  !»y  Whytt  long  ago,  Tlie  n?nson  for  the  popular 
belief  is  prolwbly  that  the  large  forehead  indicates  rickets,  and  that  a 
rickety  child  is  more  liable  to  convulsions  than  a  non-rickety  one. 

The  tiTud  of  modern  doctrine  has  Iwcn  tovraris  the  hypothesis  of 
the  introductioH  of  tuberculous  virus  from  without,  cspocinliy  by  way 
of  food.  From  the  experimental  observations  of  animal  tuberculosis  it 
appciirs  certain  that  tubcrclo  can  l>o  induced  in  the  lower  animals 
by  feeding  them  with  tuberculous  mate-rial ;  and  it  has  been  held  that 
the  relatively  largo  amount  of  mcsont\>ric  and  intestinal  tuberculosis 
found  in  young  children  is  duo  to  tiking  tuberculous  milk  into  the 
alimentary  canal.  This  \%  said  to  form  a  focus  from  which  the  disRomina- 
tion  of  general  tuberculosis,  and  therewith  tubercidous  mrningitia,  may 
take  place ;  but  complete  clinical  evidence,  so  far  as  child  life  is  con- 
cerned, is  not  yet  forthcoming  {iT^t  "  Keport  of  Royal  Commission  on 
Tuberculosis  "). 

It  has  hithei-to  been  difficult  to  prove  any  direct  relation  to  artificial 
feeding  in  tho  tuberculous  meningitis  of  young  infants  :  and  it  is  certain 
that  it  may  occur  in  infants  still  at  tho  bn^ast,  evmi  though  there  be 
no  naked-eye  evidence  of  tuberculo&ia  of  the  mother's  mammie,  and 
when  she  is  apparently  heaUfay.  It  is  possible  that  in  such  a  cjiJie 
there  is  some  latent  deposit  of  tubercle  in  the  mother  which  an  injection 
of  tuberculin  might  make  manifest,  or  which  at  some  time  after  lacUition 
might  become  active. 

The  causation  of  tuberculous  meningitis  is,  strictly  sppjiking,  the 
causation  of  general  or  local  tuberculosis  plus  the  special  invasion.  It  is 
rarel}',  if  ever,  prlmiiry :  almost  invwiably  some  luhorciilous  focus  of 
earlier  date  than  the  meningitis  can  be  found.  The  focus  may  be  a 
localised  caseous  process  in  any  pait  of  the  boily,  as,  for  example,  in  the 
lungs,  gUnds,  bones,  joints,  skin,  or  generative  organs. 


It  is  a  perfcoth-  logih'mMe  criticism  of  the  recorded  caaos  of  tubor- 
ciilous  meningitis  in  ivhich  no  other  tiibereulous  focus  was  fomnl  in  the 
hody,  that  the  exaniinntion  was  not  aufficieutly  exhaustive.  In  many 
caspa  tuberculosis  of  glanda  following  simple  enlargement  from  some 
peripheral  irritntion,  wich  as  cttirrh  of  mnctms  memhranes,  espwially  of 
the  thrnat,  skin  irritation,  or  carious  teeth,  forma  the  stAttiug-point  of  a 
mBniiii^-iil  lulHiioiiIr)si«. 

In  other  cases  tho  Hiseaso  forma  part  of  a  general  Acntc  miliary 
tuberculofiift ;  hut  here  also  a  primary  fociw  generally  exists;  and  in  a 
large  numljer  of  cases  a  breaking  down  of  caseous  glands  seems  to  be 
the  jMJiu'ce  of  genend  infection. 

A  small  number  of  cases  ariao  by  direct  extension  from  a  tnber- 
CiUons  mass  in  thft  cortex  of  the  brain  ;  and  a  few  are  a-ssociated  with 
a  caseous  process  in  the  niitldle  ear,  or  with  some  tuborciJoua  caries  of 
other  cranial  bones  aiid  of  the  vcrtobnc.  In  a  case  of  Demme's 
tul>erculou8  meningitis  followed  tuberculous  ozasna,  A  curiouii  relation, 
noted  in  two  cases  Ity  Henoch,  was  tho  occurrence  of  tuberculous  menin- 
gitis fiimultaneouRly  with  the  alirupt  subsidence  of  some  enlarged  cervical 
glands :  with  this  may  be  compared  a  ra«e,  long  under  ray  own  ob8er%'a- 
tion,  in  whirh  the  sudden  retroccMion  of  an  extensive  eruption  of 
phle^onoua  scrofulides  coincided  with  the  outbreak  of  fatal  tuberculous 
meningitis.  There  are  certain  facts  which  seem  to  show  that  in  vcrj- 
rare  cases  surgical  interference  with  tuberculous  lesions,  by  the  stirring  up 
of  latent  dopoaitA,  may  lead  to  discharge  of  tuherruhiua  material  into  tho 
gonond  circulation,  and  so  induce  a  general  tnbeixulosis  of  which  nicniiigiti« 
is  a  jiart.  Two  examples  may  be  given:  tho  onset  of  tuberculous 
meningitis  was  oltserved  within  a  few  days  after  forcible  straightening  of 
a  hip  joint  affected  by  suWute  tuberculoua  disease;  and,  in  the  other 
case,  within  a  few  days  after  the  removal  of  tnberculoUB  glands  from  the 
neck.  It  in  helil  by  some  surgeons  thiit  the  scraping  operations  on  tulwr- 
culous  fnei  are  attendee]  with  greater  risk  of  entry  of  tuberculous  mateiial 
into  the  blood-stream  than  arc  complete  excisionsL 

Tuberculous  meningitiu  has  been  said  to  follow  er}'thcma  nodosum ; 
hut  from  the  re}>oi-ts  it  may  fairly  be  asked  whether,  in  some  of  these  at 
any  rate,  the  initial  lesions  were  not  tuberculous  periostitis. 

Of  remote  cau^tes,  the  exanthema  are  tho  moat  irapnrtint ;  eapecially 
measles  and  wh"oping -cough  :  the  former  precedes  tubercidou*  meningitis, 
as  also  other  fonns  of  tuberculosis,  with  remarkable  frequency.  It  is 
prolwiblti  that  the  exatithems  not  only  lay  the  fouuilntion  for  tuberculosis, 
but  also  reawaken  any  latent  deposit :  it  is  noteworthy  that  many  of  the 
exanthema  are  associated  with  glandular  enlargement. 

Stan-atiou  and  adverse  circnmatancea  prohably  play  some  part  in  the 
causation  of  this  as  of  other  forms  of  tuberculosis.  Injury,  especially  a 
fail  on  the  head,  has  often  been  assigned  as  a  cause ;  it  may  act  as  a 
determinant. 

Over^iressuro  in  education  has  alao  been  alleged  as  a  factor  in  the 
causation,  but  the  evidence  adduced  is  not  satisfactory. 


The  immodiatc  dotcrminiiig  causes  of  the  onset  of  tuberculous  menin- 
gitia  are  very  myaterioua ;  it  seems  likely  that  any  general  lowering  of 
mitrition,  or  an  init/ition  in  the  presence  of  pre^noiisly  cascating  glands, 
by  calling  tuberculous  foci  into  fresh  activity,  nmy  detcrniinc  an  attack 
of  llie  'liseasc  :  but  it  i&  often  difficult  to  prove  any  such  sequence. 

Symptoms. — The  onset  of  tuberculous  meningitis  ia  either  insidimisor 
abrupt.  It  is  insidious  in  those  in  whom  some  latent  local  tubercle  hnn 
been  consistent  with  moderately  good  health ;  it  is  abmpt  in  those 
whom  advanced  tuberculous  disuaue  has  brought  into  a  more  or  lesa 
emaciated  cumlition. 

The  insitlioua  onset  is  the  more  common  of  the  two,  and  contttitntes 
what  is  called  the  jirodromal  stage.  As  this  is  met  with  in  children  it 
may  last  from  t\vo  weeks  to  three  months,  and  is  ill-dcfiucd  throughout. 
The  child  seems  out  of  sorts,  be  lies  about  instead  of  playing  with  his 
toys,  he  sleeps  batliy,  he  grinds  his  tQeih  and  may  have  night  terrors. 
His  appetite  fails,  he  loses  flesh,  and  occasionally  he  vomits,  espenally  at 
night,  and  without  apparent  cause.  At  tins  stage  there  may  he  a  very 
fcetid  smell  of  the  breath,  as  if  from  gastric  catarrh.  The  lx)wels  are 
generally  constipnted,  There  is  nothing  uniform  about  the  tenipcraturc. 
The  dominant  features  are  languor  and  irritability,  the  latter  being  mani- 
fested when  the  child  ia  disturbed.  In  children  of  the  school  age  change 
of  temper  ig  sometimes  observed  :  a  child  previnuslv  obwlient  and  amiable 
becomes  irritable  or  wilful.  Ho  sometimes  complains  of  headache,  often 
frowns,  and  occasionally  flushes.  In  a  child  over  five  years  of  ago 
mistakes  in  speech  may  he  notired :  the  speech  may  be  slow  and  very 
deliberate,  as  of  laboured  pro<luction  ;  a  marked  reluctance  to  answer 
questions  may  be  observed,  and  sometimes  even  a  taciturnity  amounting 
to  speechlessness  for  days  and  weeks;  although  when  questions  arc 
asked,  the  child  may  answer  them.  In  adults,  speech  alterations  often 
occur.  There  may  he  true  aphasia,  or  that  delay  in  answering  ■cjuestinna 
which  suggests  cerebral  inertja.  A  boy,  aged  about  eight  years,  in  the 
prodromal  stage  of  what  proved  to  be  tuberculous  meningitis,  was  sent  to 
a  shop  to  buy  something.  He  found  when  he  got  to  the  shop  that  he 
was  unable  to  ask  for  what  he  wanted.  A  very  young  child  does  not 
generally  make  mistakes  of  speech,  but  is  often  speecble**  for  a  day  or 
two  at  a  time,  takes  no  notice  of  mother  or  nurse,  oaks  for  nothing,  drinks 
only  when  liquid  is  prcienttid,  and  sometimes  silently  passes  urine  in  its 
bed,  contrary  to  its  wont. 

The  patient  often  stares  and  frowns  at  the  doctor,  but  presents  no 
other  oddity  of  manner.  It  ia  most  important  to  remember  that  in 
adults  the  onset  of  tuberculous  meningitis  is  sometimes  indistinguishable 
from  that  of  hysteria ;  and  the  suppression  of  such  initial  sympt-oms  by 
douching  and  electrical  applications  may  give  rise  to  delusive  hopes. 
Incontinence  of  urine  and  feces,  again,  associated  with  strange  behaviour, 
occurring  in  the  prodromal  st;ige  in  adults,  may  likewise  be  set  down  to 
hysteria  ;  and  many  eases  of  tuberculous  meningitis  in  adidts  have  at  the 
onset  been  mistaken  for  early  mental  disease. 


Delirium  is  rare  in  cliiliJrcn,  Tiut  not  uncominon  in  case  of  adults ;  and 
in  Rnme  inntancoii  of  eitrly  tuIn!rculoiiH  raeuingitiB  even  delirium  tremens 
ig  simulated.  Tlie  early  he.ofiache  is  much  more  sevei-e  in  adulw  tlian  in 
children,  hcthurpji-,  liko  that  in  tho  early  days  of  a  severe  exnnthem  such 
H8  typhus,  has  been  reconJod ;  in  euch  cases  there  niay  be  pivlougcd 
i-etention  of  urine. 

Children  are  more  snmnolent  than  nflult*.  \Mii»n  the  dittease  stipei^ 
vcncft  on  souie  chronic  tuWnjnlous  illnees  which  has  cotittncd  the  piuient 
to  bed,  tho  otistst  of  tuliorcidourt  meningitis  xwiy  he  luisuBpcctcd,  until  n 
Pfjuint  BUfJdenly  appeans  or  a  complaint  of  double  vision,  or  a  Blight  facial 
or  upper  limb  jyahy. 

iVnolher  mode  of  euddon  onset  in  tubemdous  meningitis  in  bedridden 
patients  Ih  capricioiiH  vomiting,  aj^mrt  from  cough. 

Finally  it  is  to  Ire  noted  that  the  supervention  of  tuberculous 
meningitis  on  severe  or  exteiisivo  tuberculous  disease  elsewhere  is  some- 
times  t|uite  Intent,  and  not  discovered  till  after  dejith. 

In  considering  iho  prodrunia  generally  it  will  be  seen  that  althongh 
no  one  of  these  symptoms  singly  is  pathognomonic,  yet,  in  reviewing  a 
cjise  from  beginning  to  end,  their  cumulative  value  is  very  great.  .The 
prodroma  probably  coiTcspond  with  sonic  dissemination  of  tubercle  ;  and 
it.  ifl  ti  matter  of  experience  that  diu'ing  thia  vague  period  aome  slight 
chronic  enlargement,  of  glands  in  the  nerk  or  under  the  jaw,  or  some 
impftirod  resonance  near  the  manubrium,  although  unattended  with  active 
symptoms,  may  give  a  cue  to  the  imminent  di^ioaso.  Tho  invasion 
of  tuberculous  meningicin  Dr.  Gea  defines  as  the  period  at  which  such 
now  symptoms  occur  as  enable  us  to  pass  from  the  uncertainties  of 
the  prodromal  stage,  and  to  declare  positively  that,  from  this  <Iate  at 
all  events,  the  child  has  sickened  with  hydrocejjhalii!*.  But  it  is  fair  to 
say  that  these  new  symptoms  are  often  no  more  than  exaggerations  of 
one  or  more  of  the  prodroma — such  as  vomiting,  headache,  or  lethargy 
jussocialcd  with  constipation.  Of  dcfinito  new  manifestations  the  most 
striking  inva8ion-symi>tnm,  though  not  the  most  fre([uent,  is  convulsion. 
Such  invasion  convulsion,  when  succeeding  the  prodroma,  is  in  most 
cases  general  or  bilateral  ;  it  is  either  a  generalised  rigidity  with  pallor 
and  losA  of  conscionsness,  or  it  is  divided  into  tonic  and  clonic  stAges 
aflfecting  both  sides  of  the  body  alike.  From  thia  period  the  disease  hjis 
l>een  divided  into  three  stages,  namely  (n)  the  stage  of  imtation — referred 
to  the  meninges  and  cortex ;  (A)  the  stage  of  pressure — referred  to  the 
ventricuLir  effusion  ;  (c)  the  stflge  of  relaxation  and  piwralysis — referred  to 
extension  to  the  medulla  olilongjita  (Tr-aulx;). 

But  the  symptoms  of  the  lirst  st;igo  overlap  those  of  the  second,  uid 
the  most  satisfactory  method  is  to  consider  each  symptom  Beparately  as 
follows : — 

Fnriiv. — In  the  earliest  tttage  the  face  shows  nothing  more  than  the 
frowning ;  but  after  the  invasion  there  is  often  at  times  a  vacant  stare, 
with  pupils  dilat'.'d,  and  the  eyes  fixed  on  some  distant  object— "the  far- 
off  look,"  OS  it  has  been  called.     The  flush  of  the  cheeks,  which  in  the 
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prodronml  sUige  was  occasional,  becomes  more  persisUnt,  and  is  some- 
times accompinicd  by  a  scarlet  suffusion  over  the  rest  of  the  body,  and  a 
blotchy  erythema  of  the  palraR.  Tlte  tache  c(^r<^bm]e,  or  red  flush  elicited 
by  stroking  the  ttkin,  thongh  by  no  means  peculiar  to  this  disease,  is  very 
frequently  obtainable,  in  Rome  cases  a  white  streak  appears  before  tho 
flush.     In  the  late  stage  any  |jart  of  the  body  flushes  if  subjected  to  presauro. 

During  the  prodromal  and  early  stage  of  the  disease  the  skin  is  dry 
and  har«h  ;  but  in  the  last  forty-eight  hours  it  is  often  bathed  with  sweat. 

Ihetthitus  is  very  characteristic :  quite  early  in  the  disease  the  child 
lieg  persititenlly  on  one  side ;  if  turned  on  it^  Itack  or  face  it  tunis  Iwick 
on  its  side  at  once  and  lies  with  its  knees  flexed  on  tho  abdomen,  ami 
usually  with  the  clbow»  flcxetl  and  drawn  to  the  sides.  It  resents  any 
interference  ;  often,  if  disturbed,  it  will  cry  out  peevishly,  "Go  away"; 
and  if  the  bed  cluthes  lie  pulled  back  it  will  often  clutch  at  them  to  drav 
them  back  (Sttxiker's  sign). 

In  the  later  stage,  when  paralysis  snd  coma  have  ftiipcn-onod,  the 
child  often  lies  on  its  back,  low  down  in  the  bed,  with  the  arms  and  legs 
extended,  and  the  hands  lyinj;  one  over  the  other  just  above  the  pulKs. 

I'iuAfrphohm  is  more  common  in  adults  than  in  children.  The  ht/dro- 
ceph^lit  c»y — a  sudden  shrill  ami  appirontly  causeless  scream — is  chumcter^ 
istic  of  ictrucnuiial  disejise,  but  not  especially  of  tuberculous  meuingitia ; 
the  majority  of  cases  mn  their  course  without  its  occurrence.  Usually 
as  long  as  the  child  is  undinturbied  it  lies  <pnte  qniet  in  the  position 
descril>od;  but  occasionally  there  is  gi-eat  restlessness,  the  child  rolling 
itself  from  side  to  side  with  such  violencf]  as  lu  rcfjuire  a  {udded  bed.  In 
rare  cases  there  is  delirium,  which  may  be  quiet  and  muttering  or  wild 
and  noisy.  The  occa»iondl  simulation  of  delirium  tremens  in  adults  has 
boon  mentioned  already. 

UfU'lin-he  is  generally  present  in  adults ;  but  children  often  make  no 
complaint  of  it,  though  the  raising  of  tho  hands  to  the  head,  or  the  boring  of 
the  head  into  the  pillow,  may  betray  its  presence  :  in  some  cases,  however, 
the  child  cries  out  frequently,  "  My  head,  my  head,"  and  some  of  tho  sudden 
screams  may  be  due  tu  paroxysms  of  headache.  Hejidache  in  adulta  \s  more 
commonly  in  the  frontal  region  ;  but  in  children  generally  is  not  localised. 

Pain  is  referred  sometimes  to  other  parte  of  the  body,  as  to  the 
a))domen,  to  the  soft  parts  of  the  limbs,  to  the  joints,  and  to  the  spine. 
Complaint  of  ])aiii  in  the  knees  w»s  so  tKivcro  in  the  early  stage  of  one 
case  as  to  suggest  rheumatism,  and  the  application  of  cotton-wool  round 
tho  joints.  In  a  girl,  aged  ton  years,  complaint  of  the  spine  and  well- 
marked  local  byperasthcsla,  in  the  absence  of  any  other  symptoms  except 
pyrexia,  were  sot  down  lo  hysteria ;  but  within  a  few  heurs  coma  super- 
vened, and  at  the  necropsy  tuberculous  meningitis  was  found. 

i'omithifi,  although  one  of  the  most  frequent  invasion-symptoms,  is 
singularly  variable  in  the  subsequent  stages  of  the  disease.  In  rare  eases 
it  is  inceaaant  for  <!ay«  together ;  more  commonly  it  recurs  onre  or  twice 
in  the  twenty-four  hours.  It  is  of  the  cerebral  type  ;  the  contents  of  the 
stomach  seem   to    regurgitate  without   retching   or   etTurt.       Often    no 


«xc-iiing  cauBo  is  apparent,  but  movement  and  disLurhaneo  arc  likely  to 
induce  it.  It  is  remarlciiMo  how  often  persisttint  recumbency  seoms  to 
fnvour  its  subsidence.  Certainly  it  often  occurs  after  taking  food,  and  it 
i«  influenced  to  sorao  degree  hy  diet.  Ophthivlmoscopic  examination  some- 
time oxcit^a  it. 

Conjiiipatiim  ie  a  marked  symptom,  and  usimlly  persists  throughout  the 
fllnoss.  As  a  mio  it  is  easily  overcome  by  Bimplu  ii[>cnents  or  fnemas. 
Occasionalty  it  ia  «o  ohstinato  as  to  secure  exclusive  attention,  and  to 
nuuh  the  diagnosis.  Thus  in  tM'o  cases  of  this  kind  the  combination  of 
obfitinato  constipation,  vomiting,  and  a  slight  visible  pcristalsia  raised  the 
HUspicion  of  inteiitinjil  obstnicttnn,  and  the  proposal  of  laparotomy  was  for 
a  short  time  entertainorl.  But  in  both  patirnts  there  vaa  marked 
lethargy,  although  no  other  definite  cerebral  symptom  had  appeared. 

Karely  there  is  dian-hcea,  which  may  or  may  not  be  associated  with 
tulMjrculous  ulceration  uf  the  bowel.  In  either  case  the  abdomen  generally 
bocomoH  flattened  or  carinated  ;  the  few  exceptions  being  mostly  cases  of 
antecedent  tuberculouR  peritonitis.  Associated  with  this  carination  there 
is  often  marked  flaccidicy  of  the  abdominal  wall.  The  occasional  appear- 
ance of  visible  partial  peristalsis  of  the  bowels  has  lieen  mentioned  :tlreAdy. 

Even  at  this  early  stage  there  is  often  some  inertia  of  micturition, 
leading  to  retention  of  urine  ;  this  can  gcncnilly  bo  overcome  by  getting 
the  patient  either  to  stand  or  sit  on  the  side  of  the  bed. 

The  pulxe  early  shows  irregularity,  a  symptom  present  with  such 
fre([Uency  as  t.o  have  considerable  diagnostic  value  ;  the  irregularity  mar 
alTect  rate,  rhythm  or  force.  The  rate  per  minute  alters  distinctly  during 
the  coarse  of  the  disease;  there  may  be  a  little  quickening  during  the 
pro<!romal  stage,  then  slowing  takes  place  during  the  irritative  stage,  and 
with  the  slowing  the  artery  gives  a  sensation  to  the  touch  as  if  tightly 
contracted.  Marked  pulsation  of  the  carotids  in  the  neck  may  be  noticed 
at  the  same  time ;  and  if  the  fontanelle  l>e  open  it  is  tense  and  its  pidsft- 
tion  manifest.  The  slowing  of  the  pulse  is  less  marked  in  young  children 
than  in  children  of  five  years  old  and  upwards.  Finally  in  the  paralytic 
stage  the  pulse  heeoraes  softer,  more  and  more  rapid,  and  may  reach  220 
per  minute  or  become  uncountable  ;  generally  at  this  stage  the  irregularity 
is  lost ;  and  in  stages  of  relaxation  a  few  hours  before  death  the  fontanelle 
often  becomes  Battened  again, 

Jiespirulion  shows  a  corresponding  irregularity,  quite  early  ;  even  eome- 
timea  in  the  prodromal  stage  an  occasional  deep  inspiration  is  foUowod  by 
a  deep  and  long  expiration — the  so-called  "sighing  respiration."  As  the 
disease  advances  this  becomes  more  frequent,  and  towards  the  end  Cheyne- 
Stokes  breathing  is  commonly  seen.  Finally  the  respiration  becomes 
simply  shallow  and  rapid, 

A  symptom  often  present,  but  indicative  rather  of  mischief  than  of 
tuberculous  meningitiB,  is  quasi -purposive  nm^mvnti  of  the  mouth,  such  as 
sucking,  pursing  or  biting  the  lips,  champing  of  the  jaw,  and  grinding  of 
the  teeth.  Quasi-purposive  movements  of  both  upper  and  lower  limbs 
are  by  no  means  uncommon.     The  repetition  of  these  movement*,  with 


alow  altt^niations,  may  continue  for  a  considcmble  timo,  oven  againet 

reaistanca.    Plucking  at  the  lips,  the  nipples,  and  geuitals  is  often  pivsent 
quite  early  in  the  dispaso. 

Slight  dijfni-f.1  of  the  neck  and  even  slight  retrftfiion  fif  Oie  hmd  may  be 
present  occasionally,  but  arc  very  rarely  pronounced,  or  continuous.  In 
the  ttbscnco  of  permiitiicnt  head  retraction  tuberculous  nicni(tgiti»  UBtmlly 
shows  a  marked  contnwt  to  simple  posterior  basic  meningitis.  There  are, 
however,  very  rare.casee  of  tuberculous  meningitis,  in  which  head -ret  ractirm 
18  pronounced  and  prolonged,  and  in  which  aftor  death  an  excessive  amount 
of  miliary  deposit  ia  found  at  the  posterior  araclijioid  bridge. 

TremoT  of  the  hea<3  and  limbs  on  movement,  associated  with 
rigidity  of  tho  neck,  is  almost  always  present  when  the  disease  is 
established ;  and  even  in  an  curly  stflge  it  can  generally  be  ehcited  if  the 
ol)server  ploco  his  hand  behind  the  child's  shoulder  and  raise  him  slightly 
from  the  bed.  It  is  also  well  seen  if  the  patient  attempt  to  stand,  which 
he  does  in  an  unstable  fashion  with  his  legs  m'dcly  separated ;  his  head, 
arms,  and  lips  showing  meanwhile  a  coame  tremor. 

The  amviiUiu/u  of  tuberculous  meningitis  may  be  roughly  divided 
into : — (a)  The  convulsion  of  invasion  already  mentioned,  which  may  he 
general  find  solitary,  and  removed  by  a  considerable  interval  fram  thoee 
which  follow;  {b)  tho  convulsions  of  the  middle  period,  which  tend  to 
I)C  more  or  less  limited ;  and  (c)  those  of  the  later  period,  which  are 
frequently  generalis(^d.  Those  of  the  middle  period  are  tho  most  im- 
portant and  distinctive^  because  they  point  to  loeahsed  cortical  diFtiirl> 
ance.  A  varying  tonic  stage  is  often  succcetjed  by  clonic  spiism,  limited 
either  to  one  side  of  the  face  and  body,  or  sometimes  to  one  limb.  But, 
although  the  spasms  may  on  one  day  be  confined  to  a  single  limb,  on 
successive  days  other  limbs  generally  become  affected.  This  is  the  rule 
in  children,  and  it  points  to  bilatend  distribution  of  tho  lesions.  Occa- 
sionally in  adults  the  spasm  is  tolerably  constant  in  its  limitation,  and 
this  is  in  harmony  with  the  anatomical  fact  that  in  adults  the  meningeal 
deposit  is  often  more  circumscribed  than  in  children. 

Sooner  or  later  some  rigidihj  of  the  limbs  appears ;  most  commonly  it 
persists  after  a  conT-nilsion,  and  it  often  varies  on  successive  days.  All 
four  limbs  may  bo  rigidly  extended,  or  an  arm  or  a  leg  may  be  rigidly 
extended  or  ilcxed.  Attempts  to  overcome  the  rigidity  may  elicit 
expressions  of  pxh\,  and  sometimes  may  set  up  rhythmical  contractions  of 
other  limbs.  Convndaions  are  sometimes  followed  by  jHintlysis  mthcr 
than  by  rigidity ;  and  spastic  contraction  of  the  limbs  of  one  side  may 
coexist  for  var^nng  periods  with  flaccidity  from  paralysis  of  the  other 
side.  In  most  cases  there  is  some  paralysis  of  cranial  nen'cs,  as  might 
be  expected  in  a  disease  chiefly  alTooting  tho  base  of  the  brain.  Oculo- 
motor and  facia!  palsy  ai-e  seen  more  frequently  than  palsy  of  any  other 
cranial  nerve.  Squint  may  be  one  of  the  earliest  symptoms  of  the  disease  ; 
and  the  patient's  first  complaint,  ejspecially  if  an  udidt^  may  be  that  he 
sees  double.  These  cranial  nen-e  palsies,  like  those  of  the  limbs,  are 
often  temporary. 
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Permanent  /w/^m:.*,  though  much  less  fre^incnl,  ftriso  wmetimes  with, 
somelimftB  without  ppccetling  convulsions;  and  tif  these  hemiplegia, 
brachial  monoplegia,  fjicia!  and  oculo-mutor  pamlyfiie  are  the  mmt  common. 

The  it})ef'-k  alieratUais  of  the  prodromal  stflge  have  been  alreadj 
referrtd  U) ;  but  iheso  by  no  means  persist  throughout  the  illness.  For 
the  moat  jiart  they  vary  like  the  alternating  convulaions  and  ttmporary 
pamlvsfjj.  Dehiy  in  rfiKpon«R,  or  actiinl  speech losanesa  are  more  common 
in  children  thini  aphasia  properly  so-CJilied. 

In  tho  later  Btagos  there  is  gi-eat  difiiruUi/  in  ^callomng ;  but  this 
varies  from  day  tu  day  in  a  remarkable  manner. 

Other  disoTiier/i  of  mmfment  are  Been  at  times.  Mechanically  asao- 
cint«d  movements  may  he  present :  for  example,  on  forcibly  flexing  one 
leg  on  theabduraen  tho  arm  of  the  same  side  or  tho  leg  of  the  opposite  side 
beopmes  flexcNl ;  and  prolubly  analogous  to  thi>i  ih  tho  adductor  spiLsm  in 
the  opposite  thigh  produced  sometimes  in  tuberculous  meningitis  when 
obtaining  the  knee-jerks  ;  but  it  is  not  peculiar  to  this  disease, 

In  the  early  stjige  there  is  excessive  h>/pn-(7»iht^'M,  though,  on  nccotut 
erf  the  genend  in-itability  of  tho  patient,  it  is  diBicult  to  gauge.  Never- 
theless, in  some  ca-ses  there  seem  to  be  areas  of  increased  intensity  of  the 
hypenestheain ;  as  for  example  over  tlic  vertebml  spines.  In  the  later 
stage  it  is  alleged  that  some  toad  ttmrsthfsi'i  can  be  made  out.  It  is 
difficult  to  prove ;  but  at  the  end  of  the  disease  when  the  patient  is 
becoming  comatose,  the  loss  of  conjunctival  reflex  and  the  easily 
abraded  cornea  would  seem  to  favour  the  opinion  that  sensibility  is 
lowered. 

During  tho  early  stage  tho  sn^erfinal  rfjirj-cs  are  not  altered ;  later 
Henoch  specialty  noU's  the  disappearanc*  of  the  oi-emasteric  reflex. 

Symptoms  referable  to  the  ei/es  may  be  considered  in  a  group.  As 
to  the  external  luusclcs,  varying  squint  and  ptosis  are  very  common 
during  the  irritative  and  prcssnro  stages.  If  facial  p:dsy  occur,  cither 
temporary  or  permanent,  the  corresixinding  eye  may  remain  half  open  for 
a  time. 

Independent  movements  of  the  eyeballs  are  often  seen,  especially 
slow  movements  of  one  or  Imth  eyea  from  side  to  side ;  but  rarely 
definite  nystAgmns.  Jerky  movements  of  the  eyeballs,  either  with  or 
without  other  clonic  spasms,  and  constituting  minor  con\'ul8ion8,  are 
Bumetimcs  confounded  with  nystagmus. 

The  pupils,  which  are  often  slightly  contracted  in  the  prodromal  and 
early  irritative  stages,  gradually  become  dilated  and  «how  a  curious 
oscillation  when  exposed  to  a  bright  light.  The  pupil  contracts,  but 
immediately  dilates  again ;  and  then  alternately  contracts  and  dihites. 
Archarabaidt  laid  great  stress  on  this  oscillation  of  the  pupil  in  tuber- 
culous meningitis;  but  it  is  found  in  other  morbid  states  likewise.  In 
the  last  stage  the  reaction  to  light  is  lost.  The  dilatation  becomes  more 
markc<l  and  persistent  as  the  ventricular  effusion  increases.  In  tuber- 
culous meningitis  of  the  convexity,  in  which  case  there  is  not  usnaliy  any 
associated  hydrocephalus,  the  dilatation  of  the  pupils  docs  not  occur,  or 


is  intich  less  marked  than  in  the  common  form.  There  is  also  during  the 
pre^iiro  stajge  some  irregului-ity  of  the  inipils.  It  has  boon  oh>sci-vixl  that 
in  Bomo  cam.-^  the  pupil  uii  the  side  uii  which  ihc  pationi  lies  h  muro 
dilated  than  the  opposite  one  ;  and  in  a  case  recorded  by  Sir  Sumucl 
AVilka,  where  there  was  much  hydrucephahiff,  the  dilatation  wa^i  reversed 
by  re^'ersin^  the  position  of  the  hond. 

Atiiesthceiia  uf  the  eorneii  and  of  the  conjunctiva  occurs  during  the 
laat  Btage.  There  ia  much  vjiscularity,  and  a  deposit  of  muco-piis  collects 
on  the  conjunctiva ;  and  on  the  lower  margin  of  the  eoniea  there  is 
frequtmlly  to  bo  found  a  crescent  of  opacity  followed  quickly  by  super- 
ficial ulceration. 

Ophtlialmoscopically  the  two  changes  which  require  consideration  in 
this  disease  are  optic  neuritis  and  choroidal  tubercle,  to  which,  respectively, 
attention  was  first  directed  by  Clift'ord  Allbutt  and  Cohnheim. 

With  regard  to  optic  iteui-Hi^  it3  indications  in  the  early  stage  of  the 
disease  are  often  ambiguous ;  but  late  in  the  disease  it  can  generally  be 
detected  on  both  aides,  though  une<pial  in  amount.  Even  then  it  is 
rarely  severe  or  comparable  with  that  associated  with  cerebral  tumour; 
but  the  increase  of  blurring  of  edge  and  of  curving  of  vfasels  is  conclusive 
to  one  who  hiis  observed  tiio  progressive  ch.iitge  in  a  given  tase.  In 
juilging  of  the  progress  of  the  neuritis,  Garlick  has  laid  great  etress 
in  these  eases  on  the  alterations  which  tjiko  place  in  the  ii]>[>arcnt  lumen 
of  the  arteries  and  veins,  and  on  their  relation  to  one  another. 

Tultfrrleg  of  the  rJtormd  can  lie  olificrvejl  occasionally  in  successive 
development  at  various  parts  of  the  fundus,  beginning  as  minute  round 
dote  M'hich  become  gradually  opaque  in  their  centres,  and  yometimes 
confiucnt  at  their  margins.  Tubercles  of  the  choroid  thus  seen  to 
develop  during  the  course  of  a  brain  illness  are  so  far  in  favour  of  that 
illness  being  tuberculous  meningitis.  I  fonnd  that  out  of  1 6  consecutive 
casee  of  choroidal  tubercle  13  showed  o\idcnco  of  tubcrculona  meningitis  j 
whilst  3  presented  tultcrcle  in  other  organs,  but  no  tubercle  in  the  pia 
nuter.  Thus,  apart  from  any  other  signs,  tubercle  of  the  t-horoid  cannot 
be  taken  as  indicjiting  that  there  is  necessarily  a  deptwit  also  in  the  pia 
mjiter,  but  it  bears  witness  to  a  widespread  tubercidosis. 

Tlie  course  of  the  tcmprrniure  in  tuberculous  meningitis  is  difficult  to 
distinguish  from  that  of  general  tuberculosis ;  but  in  general  terms  it 
may  be  stJit4>d  that  the  mlvent  of  the  meningeal  aflbotion  is  associated 
with  n  lowering  of  the  previous  temperature,  and  with  some  departure 
from  the  hectic  type.  Ttiia  lowering  of  tcmpei-aiure  is  sometimea  of 
diagnostic  value  in  tlio  fii'St  and  second  stages  of  the  di.scase ;  but  it  is 
more  noteworthy  in  children  of  five  years  and  upwards,  snd  in  atluks 
than  in  young  children.  During  the  later  stage  of  tuberculous  meningitis 
the  temperature  rises,  in  the  majority  of  cases.  For  a  day  or  two  l)efaro 
death  the  rise  may  reach  lUS";  especially  when  repejitcd  convulsions  have 
occurred,  licss  commonly  the  temperature  remains  low  throughout ;  it 
may  even  become  subourinivl,  espocijilly  as  death  apptoiichi's. 

The  urine  is  generally  normal  in  appearance,  though  said  to  be  deficieub 
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in  amount.  Not  infrequently  it  contains  a  trace  of  albumin,  and,  r.-itTly, 
a  trace  of  sugar  nuiy  be  found  in  a  late  stAge  of  the  diaoaae.  Both  urine 
urid  fuMioH  m:iy  ho  piutsed  under  the  patient  from  tho  time  that  tUe 
tlittcjixe  tint  declires  itaelf. 

Tho  Uoofl  in  tuberculous  meningitis  baa  Iwcn  airefully  studied  by 
Dr.  Boatlan.  He  finds  that  the  white  curpu^oleft  ar^i  more  nucnerauii  than 
in  the  normal  state,  and  speedily  show  aigna  of  great  amceboid  activity  by 
tlwi  development  of  vacuoles  within  tliem,  and  of  numerous  projections 
frotii  iheir  outer  surface.  Groups  of  protoplasmic  [wtrticlea  of  various 
uizui  Kvo  also  to  be  seen  interspyrsod  .amongst  the  blood  corpuscles ;  its 
well  as  htro  aud  there  a  siniUl  pigment  granule,  or  an  irregular  block  of 
pigment  of  reddish  or  reddish  bUck  eoloiir :  the  red  corpuscles,  though 
they  proeent  no  distinctive  changes,  usually  run  together  into  irregular 
nuuHos.  Bastian  holds  that  these  changeit  are  not  met  with  in  typhoid 
fever,  or  in  the  great  majority  of  other  cerebral  affections. 

VtiMciousiir-^s  is  seldom  completely  loHt  until  quite  late:  the  earlier 
condition  is  rather  one  of  drowsy  irritability,  the  patient  can  lie  roused, 
and  is  tiiitliciently  conscious  to  resist  attempts  to  feed  him,  but  when  left 
alono  speedily  rclapsea  iitto  his  semj-conscioias  condition.  Occasioimlly 
thu  condition  is  one  of  semi-conaciousncas  to  the  end  ;  the  patient  can 
]^6  rfmsiid  and  may  answer  t|mt»tion8  even  an  hour  ur  two  before  death. 
Itiirely  he  rem.'vina  jjuite  conscious  and  takes  notice  of  his  surroundings 
until  within  a  few  hours  of  death,  when  he  mpidly  becomes  unconscious: 
such  cases  are  usually  tLose  in  which  on  some  previous  ebronic  disease 
tuberculous  meningitis  has  supervened.  There  are  not  a  few  examples 
in  every  man's  experience  of  the  patient's  waking  up  from  a  coma, 
recognising  hi-;  iiaicnts,  taking  fowl,  Hnd  oven  playing  with  toys,  only  to 
relapse  again  into  fatid  unconsciousness. 
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Morbid  anatomy. — Tuberculous  meningitis  is  usually  a  leptomenin- 
gitis ;  but  occasionally  a  few  lentil-shaped  whitti  gi'unulationa  are  found 
on  the  dura  mater,  and  larger  tuberculous  caseous  masses  sometimes  im- 
plicate the  dura  secomlaril}'. 

The  arachnoid  of  the  convexity  feeU  slightly  greasy,  but  presents  no 
other  sign  uf  ijiflatnmation.  The  aupcrior  longiiudiiml  sinus  usually  con- 
tains a  scanty  pale  clot ;  the  veins  aver  the  surface  of  the  hcniisphcrea 
are  not  genenilly  distended. 

Tho  convolutions  are  flattened,  and,  as  the  result  of  the  ventricular 
effusion,  the  sidci  are  less  marked  thim  nornml.  It  is  in  the  subamchnuid 
space  at  the  base  and  in  the  piii  nifiter  that  ihc  mo»t  marked  changes 
take  place.  In  the  interpediiiicular  s|j;ice,  over  the  chiasma,  over  tbe 
anterior  inferior  portions  of  tho  temporo-sphonoidal  lobos,  and  over  the 
anterior  |iorti(m  of  the  superior  veraiiform  process  of  the  cerebellum, 
there  is  opacity  duo  to  inflaramatory  exudation.  This  is  in  some  places 
green  in  colour,  and  of  tough  consistency.  The  Sylvian  fissures  are 
firmly  glued.  In  tbcsc  adhesions  some  grconish  lymph  may  be  found ;  but 
ou  separating  the  adhesiuu  they  aix  :3ceii  to  consist  f;>r  the  most  part  uf 


masses  of  gray  or  gmyish  white  tuborculons  notlules,  which  have  bocome 
purtly  cunHiiunt.  WLerevtT  thu  [iiii  mater  exlcnds,  sut-h  uo(iuIi.'s  may  1>0 
traced  ;  predominantly  in  the  Sylvian  fissures,  but  also  along  the  fissures 
of  fioUnclo,  ill  (limitiishing  immhi^rH  upwrinls  to  the  verrex.  There  are 
often  amuM  deposits  on  the  two  surfiiccs  of  the  superior  longituditml 
fissure  ;  ftcul  hkevrise  on  tlm  adjacent.  cantiguoiiB  emfaoes  of  curebruni 
and  cerelHtlluQi.  If  the  pt;i  mater  be  tniced  inwiircts,  granulations  mar 
be  found  in  the  choroid  plexuses  of  tho  lateral  ventrieles ;  the  veimn 
interpositum  is  nft^u  piicked  with  them,  and  so  firmly  matted  tlmt  it  is 
difficult  to  atrip  it  from  the  subjoecnt  structiircH.  Such  gmnulations 
vwy  in  bizo  from  tho  finest  "writer's  sanJ "  ("tuberculous  dust")  to 
confluent  groups  of  an  eighth  of  an  inch  in  diameter ;  and,  except  at  tho 
bue^  they  are  seldnra  accomivmied  by  inflaijiiinuory  lymph  :  the  brain 
substance  shows  occasio3ially  email  areas  of  capillary  btemorrluigc  iu  the 
gnty  matter.  Definite  tracta  of  yellow  softening  are  somttimus  to  bo 
found  also  in  tho  iireaa  supplied  by  branches  of  the  middle  cerebral 
artaries ;  this  Koftening  is  induced  by  the  infiltration  of  the  veReel  walls 
■with  tubeicle  and  by  tUe  thrombosis  which  completes  their  olistruclion. 
Besides  this  loc'ilined  cortical  and  subcortical  vascular  softening,  there 
is  a  widespread!  alteration  of  brain  substance.  The  cerebrum  as  a  whole, 
in  a  well-marked  caae,  is  soft,  and  the  coipus  mllosutu  and  whit*  matter 
above  the  lateral  ventricles  may  be  almost  dilHuent,  even  when  the 
epcndyma  is  intact,  and  there  ia  tiltlc  or  no  hydrocephalus  ;  so  that  the 
softening  cannot  be  the  result  of  maceRition.  Microscopic  investigation 
throws  sumo  light  n|x;in  this  eonditiorj  i  the  deposition  of  miliary  lubtrcle 
in  the  subamchnuid,  and  alung  the  ingrowing  processes  of  pia  mater,  nut 
only  interferes  with  the  vascular  nutrition  of  the  brain  sultslanre,  but 
actually  invailes  it,  giving  rise  to  extensive  cellular  infiltration,  and 
causing  degeneration  of  both  axis-cylinders  and  ganglion  cells.  This 
seems  to  justify  thu  muduiii  deaiguatiun  of  thu  disease  as  a  true  ineninff(h 
ewxphalitU 

Small  circtiTuscribod  depnmts  of  tubercle  are  not  uncommonly 
foiuid  aloo  embedded  in  the  cortex ;  these  are  tranjiition  forms  to  the 
BO-callcd  '*  8cn>fulaus  tumomii,"  or  caseous  tubcjciUous  masses.  Such  large 
caseous  mtuuiea  are  found  in  a  fair  proportion  of  cases  of  tuberculous  men- 
ingitis. ThuB,  in  tho  series  of  100  examples  before  referred  to,  I>r.  Still 
found  15in  which  such  tumours  were  present.  Ai-ound  these  masses  there 
is  not  infrequently  a  local  eruption  of  miliary  tubercle  in  the  pia  maier, 
comjMimblc  with  tho  miliary  tubercle  over  a  caseous  mesenteric  gland  in 
the  peritoneum. 

Passing  from  without  inwards  we  find  in  typical  ttiberculous  menin- 
gitis dilatation  of  the  lateral  ventricles,  and  a  considerable  excess  of  fluid  ; 
this  is  rarely  pundent  in  the  true  souse,  but  in  turbid  from  the  partial 
breaking  down  of  tho  roof  or  sides  of  the  ventricles. 

The  thii-d  and  fourth  ventricles  may  present  slight  djlat^ttlon ;  but  in 
tubemdous  meningitis  there  is  nu  closure  of  the  eereliro-spinal  foramen, 
or  gluing  down  of  the  membranes  in  the  neighbourhood  of  the  posterior 
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arachnoid  cistern :  in  this  respect  tuberculous  moningLtis  presents  a  m&rkcd 
contrajit  with  non-lubercutoiis  posterioi'  biuic  meningitis,  in  which,  if  life 
bo  BiilHcientljir  prolonged,  complete  ocrclusion  ofn^n  takos  place,  ami 
coHsitlumhle  hydrocopluilus  enpervenes,  but  with  clair  Hnid  and  firm  walla. 

Thtjre  has  been  much  difference  of  opinion  its  to  tho  cause  of  the 
hydro cephnl us  in  tuberculous  meningitis;  tiumo  rcgurd  il  us  a  drupoy, 
othrm  tKA  ihe  result  of  an  inH;immation.  Dr.  Bastian  is  inclined  to  lay 
•troM  on  tho  occusiurml  thromhotii!}  of  the  wins  of  Galen,  and  on  the 
genend  and  extvnaivo  venous  obstruction.  It  must  be  conceded  that 
the  absonce  in  thiH  disuaso  of  a^lhesiun  in  ihc  ncighbiiurhood  of  the 
foramen  of  Majendio  seema  to  negative  the  simple  mechanical  explanation 
of  inteiTerence  with  iho  drainage  system  of  the  brain.  NovenhcK*s, 
the  fairly  eonstant  tuberculous  infilimtion  and  matting  duwn  of  the 
velum  interposibucu  iiuiy  play  some  part  in  lessening  the  channel  of  the 
iter,  and  thus  dindnisliing  lliu  outflow  of  the  lateml  ventricles.  It  scema 
piMsililo  that  the  anatomical  conditions  may  he  the  joint  result  of  intlara- 
nmtiori  and  of  dropity  ;  and  that  tho  special  softening  of  the  uralls  may 
be  the  outcome  of  iho  widospread,  cerobritis  above  described. 

Circumscribed  tuberculous  meningitis. — Hitherto  we  have  enumor- 
ated  tho  genendiseti  morbid  lesions  found  after  death  in  a  wcll-markod 
example  of  the  disease,  which  during  life  gave  the  complex  of  symptoms 
described  in  an  earlier  section  ;  and  we  see  how  inadequate  is  the  name 
tubprculnns  meningitis  as  descriptive  of  these  legions.  It  is  importjmt 
to  know  that  there  are  cases  of  restricted  tuberculous  deposit  in  the 
membranes  uuaccompiuued  by  the  other  (and,  as  I  believe)  mure  important 
leflions  before  described. 

(i.)  Cases  of  mpidly  fatal  miliary  tuhercle  of  the  convexity.  The 
dumtion  of  tho  illness  may  have  been  but  a  few  days,  and  in  tho  light 
of  the  necropsy  it  is  ditlicult  to  see  why,  with  siich  meagre  changes,  the 
case  was  fata!.  The  amount  of  miliary  deposit  on  the  convexity  may  be 
very  small ;  there  is  little  or  no  aceompanying  lymph  or  hydrocephalus ; 
the  biain  substance  shows  no  important  naked-eye  alteration,  ajid  there 
is  no  basal  change. 

(ii.)  Occasionally  in  the  course  of  the  necropsy  in  cases  of  general 
tuberculosis,  circumscribed  miliary  deposit  may  bo  found  in  the  pia  mater, 
and  small  cortical  and  subcortical  deptJsits  uf  caseous  tubercle  without 
any  lymph  accompaninicut,  and  likewise  without  subjacent  softening  or 
hydrocephalus.  In  some  of  these  cases  there  has  been  no  eliin'eal  indi- 
cation whaltiver  of  brain  affection.  It  ia  imjiortant  to  note,  however, 
that  the  patient*  have  generally  been  bodridd«>n,  an*]  therefore  exempted 
from  many  of  the  r^ccupatious  and  trials  by  which  brain  symptoms  might 
have  been  revealc<3. 

(iii.)  In  rare  cases  of  old-standing  tuberculosis,  or  of  tuberculous 
meningitis  (in  i(«  geiieruliscd  form),  thero  may  likewise  be  found  at  the 
necropsy  a  eircumscril>ed  area  ou  the  convexity,  presenting  fibrotis  cica- 
trici.al  material  associated  mth  some  small  caKcons  deposit  and  some 
scanty  granulations — evidently  the  result  of  a  long  healed  tuberculosia. 
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Finally,  wich  respect  to  eircumscriljcd  areas  of  tuberculous  dcpo^iit  in  tho 
meniiigea,  aa  compared  with  the  gcneraliatHl  diseiiso  which  we  call  tul*er* 
culous  moriin^itis,  it  may  he  observed  that  the  former  ia  rehitivoly  more 
common  in  adiittA,  and  the  bttter  in  children. 

Associated  lesions  of  generalised  tuberculous  meningitis.— In  a 
large  uiimlxT  uf  faijos  the  spiiuil  cuixl  is  jiflV.Ltt.'d.  Uf  the  tasc*  of  tuher- 
ctiious  meiiirtf^itia  in  adults,  an.ilyB«i  by  Seitz,  12  mit  nf  2it  Khnwed 
miliary  (.nln'ri;le  of  the  spinal  membranes  also.  In  22  cafes  of  chililren 
who  died  of  tuberculous  meningitis  Dr.  StiJl  foimd  tubercle  15  times, 
oitber  in  the  ihoca  or  on  tho  surfuM  of  tho  cord.  Thu  commonest 
condition  observed  was  fine  miliary  tubercle,  in  scanty  amount,  on  the 
inner  surface  of  the  thera,  or  on  tho  coT*d  in  tbo  himbar  region. 

In  »  considerable  number  of  atscs  excL-ss  of  Huid,  clear  or  slightly 
turbid,  ii  found  in  tke  theca  ;  and  in  many  instances  this  fluid  baa 
yielded  tulwjrcle  bticilli  {nV/<:  section  on  Treatment,  p.  488). 

THibercle,  in  varioua  stage*,  coexists  in  many  organs  of  the  body.  It 
appears  in  some  situations  to  be  cosil^rmpomneous  with  that  in  the 
membranes  of  the  bi-ain — as,  for  example,  in  the  choroid,  on  the  peri- 
tonoal  Burf.ace  of  the  liver,  in  the  Rpleen,  and  even  in  the  lnn_2;s  and 
pleuj-a,  where  either  the  finest  gi'ay  or  optquc  white  recent  graiiulatioiis 
may  be  sumutimeii  found.  But  tubercle  uf  uMer  date  is  to  be  found  iu 
flume  part  of  tho  Inxly.  Tho  most  common  of  tho  oldi^r  lesions  are 
caseous  depusit*  in  the  lymphatic  gknds,  espei^ially  irt  those  of  tho  neck, 
at  the  root  of  tho  lungs,  at  the  bifurcation  of  the  trachea,  and  in  the 
nieiientery  ;  and  some  of  these  older  lesions  are  often  to  be  found  in 
a  state  of  softening,  with  evidenco  of  renewed  activity  ami  diasemina- 
tion  of  tubercle  in  their  immediate  neighbourhood,  suggestive  of  in- 
vasion of  the  blood  current 

Purulent  collections  in  conjunction  with  what  has  been  called  siu-gical 
tuberculosis — that  is,  psoas  abscess  from  rariiis  of  the  spine,  hipjuiiit 
disease,  caries  of  the  temporal  liotie,  or  tulvrculous  salpingitis — may  ia 
certain  cases  be  fairly  ro^aitled  as  foci  of  infection. 

Tlie  amount  of  chronic  tuberculous  de]Hisit  may  bo  exceedingly  snoall, 
and  a  few  examples  have  boon  recorded  in  which  no  tubcrculoua  focus 
M'as  found  in  the  body  ;  but  it  is  fair  to  ask  in  such  cases  whether  tho 
pxaniination  was  suthfiently  exhiiuative. 

PpoBTnosls.— The  study  uf  the  morbid  aimlomy  of  this  disease  gives 
tis  tho  ordy  reasonable  basis  on  which  to  dlscuJW  the  subject  of  prognosis. 
If  tho  tuberculous  deposition  he  limited  to  a  jiart  of  tho  surface  of  the 
brain,  there  is  a  possibility  of  recovery ;  but  if  the  disease  become 
generalised,  so  that,  be.sidc3  the  invasion  of  the  pla  mater,  there  is  an  ex- 
tensive meningo-eneephalitis  with  or  without  hydrocephalus,  the  chance 
of  recoveiy  is  practically  nil. 

There  are  several  cases  on  reoord  in  which  there  was  a  history  of 
brain  symptoms  from  which  the  child  recovered,  but  after  an  interval 
of  months  or  years  succumbed,  either  to  a  fresh  outbreak  of  tubercle 
in  some  other  part  of  tho  body,  or  to  on  attack  of  generalised  tuber- 
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culoos  meningiiisj,  when  jifur  tlwith  the  e^HtJence of  old  cicatrised  limited 
tuberculous  dupuc^iL  iti  tliu  ]ii.'i  arachnuid  whs  fuiuid. 

The  dmatitm  «f  the  gcntTaliaod  disease  has  very  wide  Hmita.  The 
difiicultv  of  HL*(iaratirig  the  prodi-omal  stiige  from  th«  onset  of  the  pi-o- 
nounced  disease  h;is  already  Iieon  raeiitinned.  The  ■vridest  variation  is 
observed  LM3twccn  the  primary  and  secondary  coses.  In  the  primary  cntw^s 
(that  in,  ill  ihuBu  in  which  lu)ji'rt'idiiu.s  nieiiingitis  8U|H}rveties  an  a. 
state  of  apparently  fair  general  nutrition)  L)r.  (ine's  estiniato  of  23 
days,  reckoning  frrjm  the  time  thai  the  dise.uso  bfiujiius  decided  to  the 
day  of  death,  certainly  covers  a  very  lar^c  iiumher ;  yet  there  are  a 
gutxlly  innuKcr  of  lunger  ijiiniiioii.  I  have  notes  of  cases  in  which  the 
disease  was  definite  for  37  days,  for  42  days,  and  for  6;i  days  respectively. 

In  the  secondary  riw<'s  (that  is,  in  those  in  which  brain  symptoms 
supervene  upon  some  chronic  form  of  tuberculous  disease)  the  duration  is 
invariably  short,  and  may  be  not  longer  thiui  three  days, 

VerUx  eases. — Though  it  is  amongst  this  group  that  wa  must  look  for 
the  very  rare  examples  of  repovery  from  a  circumscribpil  deposit,  yet,  as 
a  iiUe,  the  duration  of  the  cases  is  much  shorter  than  that  of  the  common 
basic  j^eM<!nilisi'.d  type.  In  thence  vertex  cases  the  patients  often  ptun 
rather  suddenly  into  coma,  and  die  within  a  week. 

Dlag^nosis. — Tuberculous  meningitis  is  a  disease  which  presents  such 
wide  dilTcrences  in  its  early  and  late  stages  that  the  difficulties  of  diagnosis 
also  vary  actoi-ding  to  the  i>eriDd  at  which  an  opinion  is  sought.  The 
disease  is  much  mare  difficult  to  detect  in  an  eArly  than  in  a  late  stage. 
Speaking  generally,  the  diflicullies  at  //«;  ontsff  m  children  are  concerned 
with  either  (A)  the  distiuctiuti  of  the  constitutional  symptoms  from  those 
of  some  form  of  fjastro-intcstinal  catarrh,  or  (B)  from  those  of  one  of  the 
exantkrrm  or  of  pneumonia. 

In  both  (A)  and  (B)  there  may  bo  headacho.  vomiting,  sleepiness,  rest- 
lessness, or  eunvulsioti.  A  decision  is  often  impossilile  for  tlii'ee  or  four 
days  ;  but  by  that  time  the  rharaeti^nstic  einiption  of  an  exanthera  or  some 
pulmonary  sign  of  pneumonia  should  have  appoiirwl.  In  general  tenns, 
however,  it  may  be  said  that  at  this  early  periotl  the  temperature  becomes 
suddenly  ami  (Kii'sistently  higher,  and  the  pulse  and  respiration  niore 
frequent  in  (A)  and  (B)  than  in  the  pnKlromal  stage  of  tuberculous 
meningitis.  The  vomiting,  though  possibly  more  violent  during  one  or 
two  days  in  (A)  or  (IJ),  does  not  recur  day  after  day  with  su  little  distress 
as  is  the  chhq  in  tuberculous  meningitis. 

Fulness  and  puWition  of  the  fontanelle  in  ynung  children  are  warn- 
ings of  incipient,  meningitis,  though  they  are  not  conclusiva  In  the 
state  of  exhaustion  with  semiconia  following  severe  infantile  diarrhoea, 
to  which  Marwhall  Hall  gave  the  name  of  ki/drticepluihnfi  tlist-use,  the  fonba- 
nelle  is  depressed,  whilst  the  abdomen  is  commonly  distended. 

The  one  exanthcm  which  is  most  ditheult  to  distinguish  from  tnber- 
culous  meningitis  in  the  early  stage  is  enteric  fever,  as  the  rush,  which  in 
children  is  often  ill  defined,  may  not  appear  till  the  eighth  day,  and  in 
them  is  often  associated  H-ith  consti[>ation.     But,  even  if  constii>ated,  the 


typhoid  patient  has  some  tyinjvimtefl  as  a  rule,  while  in  tiihinrcuIouB 
meningitis  the  abdomen  is  retnictj^d.  And  in  tuberculous  meninjjitis  the 
tempLTitturo  is  miich  luwcr,  ami  the  irritability  is  grailei*  thati  in  eiiteiic 
fever.  Dr.  Stwker'a  prafticai  sign  is  often  uf  great  value  in  emphasis iiig 
thirt  difli*rcMir*t :  in  typhoid,  if  the  l)«il  -  clothes  be  pulled  down  the 
piitient  takes  no  notice,  or  at  most  shows  but  a  Iangii:ii!  interest  in  whiit 
has  been  dune ;  hut  In  Inberenloue  meningitis  the  patient  resents  the 
interference,  and  immediately  draws  the  clotliea  up  again.  lateral  decu- 
bitus is  the  nito  in  tuhfrculous  meningitis,  dorsal  decubitus  in  typhoid  ; 
and  the  general  attitude  in  the  entone  disease  is  one  of  relaxation, 
whilst  in  iuIktcuIous  meningitis  there  is  a  proncnc^  to  the  curled-up 
pusitiun.  Even  within  the  priKlrunial  stage  of  luberculuus  mentngitia, 
if  the  child  !«  raised  from  the  lying  pusture,  there  is  often  an  indication  of 
slight  stiffness  about  the  neck  ;  but  in  enteric  fever  this  does  not  appear. 
The  pupils  in  early  tulierculous  meningitis  are  contracted;  in  enteric  fever 
they  arc  commonly  ililatetl.  An  ucwLviunal  stgh,  ami  an  intermission  in  a 
slow  pulse,  are  most  imjiortant  suggestions,  even  in  the  prodromal  stage 
of  tuliereulons  meningitis  ;  although  siispirious  breathing  soniatimes  occurs 
in  enteric  fever,  this  is  raj-e  in  the  first  week.  Headache  is  sometimes 
very  severe  in  early  enteric  fever,  but,  ju  pointed  out  by  Sir  William 
Jcnner,  when  delirium  appears  in  this  disease,  complaint  of  the  head 
ceoaos.  Id  meningitis,  on  the  other  bund,  even  after  the  delirium  has 
''Appeared,  complaint  of  the  head  coutiuues.  This  distiuctiuu  is  more 
valuable  in  arlulls  than  in  chilrlren. 

Some  of  the  most  perplexing  cases  are  those  of  children  presenting  a 
pyrexia  mjiinttiined  for  three  or  four  weeks,  constipation,  e.xtremo  and 
persistent  irritability,  great  resistance  to  the  administration  of  food,  little 
or  no  vomiting,  no  p:iralysi»,  and  nn  marked  altenition  of  respii-atory 
rhythm.  The  irritabihty  is  so  marked  and  prolonged  that^  in  spite  of  the 
paucity  of  other  symptoms,  thciie  cjiscs  are  generally  regaided  through  the 
greater  part  of  their  clinical  course  as  examples  of  emtic  tulHir-eviloua 
meningitis.  NcvertlmlcBs,  the  absolute  and  sometimes  rather  abrupt  re- 
covery in  about  a  month's  time,  with  the  subsidence  of  the  pyrexia^  renders 
it  proI>abIe  that  many  such  cases  are  really  enteric  fe^er,  and  their 
occasional  association  in  a  family  group  (other  members  of  which 
show  definite  spots)  renders  the  diagnosis  sure.  In  these  cjuwa  especially 
Widal's  method  of  serum  diagnosis  may  prove  helpful  (vol  ii.  p.  1H.^). 
Hustian's  results  in  the  examination  of  the  blood  in  tuberculous  meningitis 
have  alreaily  been  described  ;  in  a  doubtful  case  ihey  also  should  bo 
utilised  in  diagnosis. 

In  adult  life,  at  puberty,  and  even  owasionally  before  puberty,  there 
arises  not  very  rarely  the  diHiculty  of  discriminating  tuhertudnus  menin- 
gitis from  hifnt^riiu  The  most  reasonablt!  view  seems  to  be  that  these 
symptoms  of  defective  control,  when  manifested  in  tulKTi'uloiis  meningitis, 
are  as  truly  hysterical  as  when  associated  with  aume  phasKis  of  dis- 
seminate sclerosis,  and  even  with  cerebnil  tumour.  Kraotionat  mani- 
festation in  early  tuberculous  menitigitis  may  umjuestionably  be  urrested 
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by  cold  douches  and  by  electnral  stimuJi,  und  thus  a  sbullow  obecn'or  may 
be  letl  to  givo  the  asaurancft  that  thcro  is  no  caiiao  for  hirtht'r  anxitMy. 
Thti  only  sjifeguard  id  to  s(i»i»end  judgment  on  the  chance  of  the  appear- 
ance of  moro  definite  signs,  and  to  piiy  special  attention  to  the  vomiting, 
to  undue  somiiulcnce,  or  to  a  ihized  cunditioti  M'hieh,  in  suniu  of  Lbi;sc  uistn, 
succeeds  Ihe  period  of  excitcnioat  and  drifts  rather  mptilly  into  cunia. 

Thf;  i)cea«ioii:U  mistjike  of  confoun()iiig  early  tuberculous  meniiifjllis  in 
adult*  with  iMinwn  trcmrus  or  inenUd  disfitfif  hiis  already  been  mcn- 
lione<l.  Every  such  case  must  bo  judged  on  its  own  chiinicUTs ;  Imt  tho 
undue  complaint  of  head  pain  and  the  occurrence  of  vomiting  mrely  fail 
iu  aa  aids  tn  diagnoftig.  It  is  iiupoitant  to  boar  in  mind  that  these 
]NittcnU  also,  like  the  psiMido- hysterical  patient.-*,  are  very  prone  to  pusa 
suddenly  into  a  dazed  eouditicm  und  thence  into  co:na. 

The  othbr  group  of  diBeasc-f  from  which  it  is  necL'saary  to  discriminate 
tuberculous  meiiingiiis  coni])riaea  m.iny  different  forms  of  intrarmidal 
orgaiuc  mischief ;  and,  although  for  the  most  part  the  mcinl»ers  of  this 
gniup  are  aiumlatcd  m  the  uiiddlo  and  Uile  stages  of  tuburculgus  meuin- 
gitis,  Hcunu  of  them  luivc  U>  be  eoiiHidcrud  in  iIlu  iKirly  stage. 

The  various  brain  complications  of  enr  dixMse  roi|uiru  careful  exclusion. 
No  doubt  in  the  majority  of  cases,  if  tbu  ear  have  been  the  primary 
offender,  there  will  be  indiwitiona  of  severe  local  trouble  about  the 
mastoid^  tympanum,  or  the  meatus,  with  high  fever  and  sometimes  rigors  ; 
but  Bi^metiines  tuberculous  meniEigitts  coexists  with  otonhcea,  or  cveu 
with  tuberculous  canes  of  the  petrous  bone.  In  more  than  ouo  cas<% 
trephining  of  thn  Kkullarid  cxploraticin  of  \\w  bruin  for  su]>[K)scd  abscess 
con8er|uent  upon  ear  dise.iise  hiis  Ix-en  perfonned  in  cases  which  have 
provetl  to  be  lubeniuloiit*  nicningitia.  Thu  help  which  the  ophchidnioscoiM 
yichis  is  not  conclusivt!,  for  it  has  been  fouml  that  ihromlMisis  of  the 
■inuites  consecutive  to  ear  dLsease  may  ))e  aoi'tmipiinied  by  optic  neuritis. 
It  is  also  important  to  not«  that  although  we  may  fail  to  iiluntify  tuber- 
culous meningitis,  aacribicsg  it^  symptoms  to  the  rusidts  of  ear  trouble, 
conversely  one  form  of  eii'r  tnmble  is  often  wrongly  diagnosed  as 
tuber-culons  meningitis.  This  is  dtmhlt  oUiU  jiWm,  as  it  is  apt  to  oixur 
in  veiy  young  children.  It  often  supervenes  on  general  or  pulmonary 
cjiUrrli,  pneuuHUiin,  and  tho  like,  witbont  any  preliminary  otonhtjea  ;  and 
the  signs  of  local  ear  distress  may  be  nil.  The  child  niav  be  fretful  and 
may  ftcream  freiiucntiy;  it  vomita  now  and  then;  it  has  an  irregular 
pyrexia ;  sometimes  a  tense  fonlanelle,  and,  if  not  nctual  head  retraction, 
that  early  rigi<3ity  of  the  neck,  seen  on  lifting  the  head  from  the  pillow, 
M'hicli  has  been  mentioned  amongst  the  proclroma  of  tuberculous  nienin- 
gitia.  l)efiQito  con\Tilsions  may  oerur,  either  of  rigid  tonic  or  bilateral 
daiiic  form.  These  are  amongst  tho  multiform  results  ascribed  to  denti- 
tion. But  it  is  in  the  experience  of  many  pnirtittoners  that  such 
patients  may  continue  sometimes  for  three  weeks  with  very  considerable 
cniJieirttion,  and  that  recovery  may  begin  after  the  appcamneo  of  a  slight 
purulunl  discharge  from  one  or  both  eitrs.  I  have  been  indebted  to 
my  aiu'gical  colleagues  fur  early  incision  of  the  tympanic  membraiio  on 


bntk  wiea  in  several  of  these  ctises ;  a  litt)o  pus  has  esciLped,  and  ia 
sevwnl  of  thoni  rr.cnvcry  wiw  (^onip]«te.  In  nthnrji  the  iinpro\(!m*Mit, 
if  any,  was  but  tempomrr,  and  iiltimat^lj  the  necropsy  showed  ncin- 
tnberculotiB  meningitis  either  of  the  convexity  oi-,  more  connnnnly,  of 
the  poBtcrior  Imsic  or  CLTobro-spinal  furms.  The  mord  detailed  disciisston 
of  these  caaea  is  given  in  the  article  on  "  Poatertor-Bosic  Moningitis." 
But  it  mny  be  pointwl  out  here  that,  as  l>etween  otitis  mediji  iind 
post-eiior-basic  metiinjjilis,  tho  latter  may  be  diu;^osed  when  the  head 
retraction  is  very  pronounced,  and  still  more  certaicity  when  opisthotonoH 
occure.  Marked  head-retrat:tion,  as  a  i>er8i8tent  condition,  is  very  rare 
in  tulwrculous  meningitis,  whereas  in  posterior-hasic  meningitis  ii  is  the 
rule,  begins  early,  and  may  last  for  weeks  unaccompaniod  by  any  other 
active  sign  except  vomiting.  In  tho  mre  cases  of  tuhcreuloua  mcningitiB 
which  present  severe  and  ijtrsistent  head-retraction  an  unusua]  and  ex- 
cos«ivo  deposit  of  tubercle  at  or  near  the  posterior  base  is  generally  found 
at  tho  necrupsy.  Ketmction  of  the  abdoraen^  on  the  other  hand,  such  aa 
occurs  in  tubei'cidoiis  meningitis,  ia  not  churac'tcriutic  of  the  cases  of  otitis 
media  or  posterior-basic  meningitis  j  and  the  same  statement  may  be 
mado  with  respect  to  conslipatiou.  Tho  whole  series  of  limitctl  cloiuc 
connilsions  aod  temporary  paralysis  which  are  characl eristic  of  the  second 
ariod  of  tuberculous  meningitia  ara  coniipicuously  absent  in  the  posterior 
n  on -tuberculous  form. 

Menin'jiih  nf  the  amirriti/,  as  a  nde,  is  more  rapidly  fatal,  presents 
earlier  convulsions,  and  ia  less  prons  to  diUt(^d  pupils  than  nixlitmry 
tuberculous  meningitis ;  hut,  as  pointed  out  by  Dr.  Cee,  the  clinical 
discrimination  of  non-tubcreulous  from  ttibereulous  meningitis  of  tho 
convexity  is  impotuiblu.  Of  the  forms  of  meningitis  duo  to  sypbitia, 
whether  actjuired  or  congenital,  it  may  be  observed  (a)  that  they  are 
excetidingly  chronic,  and  (/•)  that  they  arH  apt  to  be  aftsociiite<l  with 
choroiditis  disseminata,  and  with  coexisting  giimmnia,  or  vascular  disejise, 
which  are  suggoatod  reHpeutivoly  by  persistent  definite  paralysis  of  cranial 
nerves  and  by  ijorsistent  hemiplegia. 

TTirombosis  nf  etrfhrnl  stTiw/es,  whether  of  the  septic  variety  or  of  that 
ftseociated  with  manwmus,  is,  iu  some  cases,  exceedingly  difficult  to 
diatinguish  from  tuin'rculoua  meningitis.  Hcadaeho  may  be  very  severe, 
and  if  thei'e  bo  extensive  smiill  cortical  ha-morrbages  into  the  gray 
mattar  (which  are  not  uncommon  in  the  marasmic  variety),  short  repeated 
TJolent  scream*  may  simulate  the  hydrocephalic  cry.  Kxtensivo  haemor- 
rhages in  the  fimdua  of  the  eye  are  occasionally  a  very  important  aid 
to  tho  diagnosis  of  sinus  tliromlKwis ;  and  indications  of  IokiI  venous 
engorgement  ab<>ut  the  eyes  and  temples  ought  not  to  be  ignored.  In 
the  septic  variety  u  possible  source  like  carieti  of  the  tempond  Iwrie  niul, 
8ubsei|uently,  the  siispicion  of  pulmonary  infarction  may  iissist  us  ;  and 
the  hiRtory  of  pntlnnged  exhaustion  fi'om  chronic  diarrlni-a,  or  other 
slowly  aniemfating  condition,  is  of  value  in  helping  us  to  guess  at  the 
marasmic  variety-     (Of.  Liter  article  on  "Occlusion  of  (.'crebnil  Vessels.") 

Abscess  of  ilie  brain  is  otjually  dithcult  to  distinguish  from  tuberculous 


moniii^ti^,  cs^iectuUy  in  adults.  The  existence  of  a  KUppumtivo  focus  as 
ft  jiOAHible  source,  antJ  the  occurrence  of  rigors,  are  aids  when  present. 
Buc  the  clo«e  pamtleliem  of  the  flymptoms  of  tiibcrculoiia  tnuningitis 
•uddi-'iil}'  supcrvunin^  upon  phthisiit,  with  those  of  alw^cess  or  septic  menin- 
gitis supervening  on  broneliiwtasis  or  chronic  empyema,  is  well  recognised 
iti  clinical  experience.  Thu  diagitusJs  liingc«  more  on  the  pathutogicol 
Atitocedenta  nf  the  patient  than  on  the  evolution  of  the  hnun  symptonw. 

Jniracrarual  Uimmtr^  especially  u  tubercnloiiB  niims,  is  frequently 
Diistaken  during  one  of  its  acute  or  advancing  phases  for  tuberculous 
nu.>ningitia.  Tliis  is  not  surprising,  for  examination  aft4>r  death  shows 
thut  multiple  tul>ercnlous  tumours  h;ive  often  areas  tjf  circumacrihe*! 
luWcrenlous  meningiiis  in  their  neighlinnrhofwl.  But  aa  l)etween  tumour 
nnd  tulierculoua  nicniiigilis  it-  may  be  oliserved  that  in  the  first  ihe 
Hynipt<]nis  are  moro  prolon^'cd  tliiiu  in  tho  secoTid ;  aiid  even  in  the  active 
phamw  they  do  not  show  the  chiuiges  from  day  to  day  which  are  ao  char- 
acteristic of  the  latter  disease.  Moreover,  as  pointed  out  by  Sir  AViUiiim 
Oowcni,  the  eai-ly  occurrence  of  limh  Hym]itoms  and  the  gnuliial  loss 
of  jM)W«r  indicate  tumour  rather  than  tuberculous  meniiii-ilia.  The 
t>|ihlfiiilni09Cope  gives  vjdiiable  lit'li>.  The  optic  neuritis  of  tumour  is 
much  more  profound  than  that  of  tubercnious  meningitis,  and,  besides 
showing  conaidoralhle  swelling  and  somelimes  htemorrhagc,  is  often  severe 
enough  to  end  in  atrophy. 

Treatment — The  prermt'tve  trenimmtni  tuberculous  meningitis  includes 
everything  which  is  comprised  in  gowl  hygiene.  Some  of  the  points  to 
which  recent,  investigjitors  have  drawn  attention  have  been  mentioneil 
in  tho  section  on  causation  ;  namely,  a  gof>d  milk-snjtply  derived  from 
cows  fn>e  from  Itibercle,  or  the  sterilisation  of  the  milk  when  freedom 
from  tubercle  cannot  be  ensiuied.  To  this  shoidd  be  added  abundance  of 
good  food,  esjwcially  of  assinnlable  fat,  and  frci-h  air  and  sunshine.  lu 
those  children  and  a<hjlescerit8  in  whom  lymphatic  gland  activity  is 
strongly  marked  it  is  most  importiint  to  remove  as  soon  as  possible 
every  peripheral  irriUition  of  skin  and  mucous  membranes,  lost  chronic 
glanilnjjir  enlargement  be  brought  about.  Pulmonary  and  abdominal  tuber- 
culoais,  and  some  of  the  tuberculous  diseases  of  bones  and  joints,  must 
ineviUibly  leave  behind  them  residual  deposits,  in  glands  and  elsewhere, 
which  cannot  l»e  dwdt  with  surgically,  and  are  apt  to  give  rise  to  fresh 
infection.  In  many  such  cases  all  that  can  bo  dono  is  to  invigorute 
the  patient  by  securing  for  him  g<>o<l  foml  and  favomable  circumst-incea, 
BO  tiiat  the  tnherculona  material  may  become  encai>ftnlated.  Rut  with 
regard  to  glands  in  the  neck,  whore  in  many  cases  the  tubcrcidous 
nmt4.-ri»l  is  circumscribed,  there  is  much  to  be  said  for  the  removal  of 
such  potential  foci  of  dissemination.  If  the  active  inflammatory  process 
in  such  glands  has  taken  on  an  autonomy  of  its  own,  the  proper  surgical 
treatment  of  it  becomes  tolerably  simple.  But  in  the  ambiguous  subacute 
nvses  the  moat  asatduous  efforts  shoidd  be  made,  by  change  to  sea  or 
moimtain  air,  and  by  the  use  of  both  local  and  conaliUitional  reme^lies,  to 
reduce  the  peripheral  irritation  which  originally  set  up  the  mischief  in 


tile  gtantls.  liMien  this  haa  beftn  iLcvomplishen],  if  the  glntiHft  nmtain 
permanently  enlarged,  and  8till  more  if  they  show  indications  of  dis- 
integnition,  the  sjifust  sU-p  is  to  i-cmovo  thcni  (vol.  iv.  p.  599). 

TretitntcHt  of  the  dmaiv. — We  have  seen  thiit  it  13  douhlful  whether 
any  case  of  gt'nenili»e<l  tuU'rc!uhni8  meningitis  can  end  in  retovery  ;  but, 
from  cirpnmj*tril)ed  jKitohes  of  it,  it  would  seem  that  recnvery  i« 
possible.  Whether  any  drng  can  exert  a  detinito  intiuenco  upon 
such  loeal  oulbrejikii  is  diflicult  to  prove ;  but  in  nif  ix'ury  we  have  a 
medicine  which  is  a  powerful  garmicide,  and  which  ajipeara  to  modify 
certain  intlftmniatory  processes,  Kxperionce  on  the  whole  favours  its 
employment.  It  may  he  given  either  as.  bichloride  (oj-  doses  of  liq. 
hydnirg.  bichlor.),  or  couiIjiikj^I  with  lotlide  of  (lotaasiuni  ■  or  as  adumcl 
or  gniy  powder  ;  or  be.st  of  nil  as  an  inunction  (5j.  uug.  hydrarg.  to  bu 
Applied  on  a  binder  daily). 

Bii.sters,  setons,  and  irritating  oirtments  to  the  scalp  are  nseless  and 
give  needless  distress.  An  ice-bag  to  the  head  sometimes  relieves  irrita- 
bility iti  the  early  stage,  but  often  uniioyi;  the  patient ;  in  cases  of 
hyperp_\Texia  it  ia  useful  to  lower  the  temjierature.. 

If  there  bc>  much  (min  in  the  head,  hot  Kponging  sumotimes  gives 
relief,  and  the  application  of  one  or  two  leeches  is  occasiomdly  helpful. 

Bromides  and  chloral  are  indirated  in  tSie  convulsive  Ktagc. 

The  constipation  can  generally  be  relieved  by  gray  poivder,  small 
doses  of  castor  oil,  und  enemas. 

Feeding  ia  often  dilHcult  throughout.  In  the  early  stiLge  there  may 
be  active  reHistance ;  in  the  mid<lle  «t;ige  it  may  be  dittirult  to  i-ouae 
the  sensorium.  As  with  other  features  of  the  disease,  swallowing  is 
curiously  variable.  One  day  there  may  Ik)  great  ditTiculty  in  the  act,  on 
the  next  no  trouble  whatever.  In  the  third  stage,  however,  the  swallowing 
reflex  seems  to  be  lost,  and  there  is  a  rii^k  of  liquids  [Kissing  into  the  larynx. 
Nasal  feeding  and  uutrient  enemas  are  useful  at  intenals  throughout  the 
diseasa 

Surfficai  trmtment. — Koch's  original  nieC.hf>d  of  tnlwrculin  Injection 
can  only  be  mentioned  for  its  pathological  interest.  It  was  proved  that 
after  the  injoclion  there  was  great  incrcjise  of  hyponumia  around  the 
tubcrcidous  deposits,  and  that  signs  of  compression  became  decidedly  more 
evident,  in  consctjueiice  of  the  intliinmiiitMry  rwiclion.  Of  the  value  of 
the  later  and  mure  benign  pi'eiNUutiun  introduced  by  Kuch  we  have  aa 
yet  no  evidence. 

Lannclongiie  [quoted  by  Bernard,  1S95]  in  onewise  trephined  in  four 
places  (occiput  and  froiiUd),  and  attempted  to  irrigate  the  base  of  the 
brain  with  a  through  stream  of  weak  solution  of  bichlori<]e  of  men-ury,  in 
the  hope  of  thus  dealing  eftectively  with  the  chief  sites  of  tuberculous 
activity  in  the  Sylviati  fissures.  There  was  much  hiemorrhugu  from  the 
occiput,  and  the  result  was  fatal. 

Less  heroic  attempts  have  aimed  simply  at  the  withdrawal  of  the 
fluid,  either  directly  from  the  lateral  ventricle  or  from  the  subarachnoid 
aipace.     The  hitcrul  ventricles  have  ).iecu  attacked  through  the  frontal  lobe 


by  Bergmann  ;  through  the  temporo-sphcnoidal  lobehy  Poirier,  Keen,  and 
KcikIiiI  Franks;  tbi'uti-'h  the  arm  ccnLrc  by  Miiyo  liolwon.  In  nuiny  of 
iheao  opcratiuiis  there  bus  bcun  tempurary  betietit-  so  fur  as  comprciision 
signs  were  conceriKMl ;  and  Bometimt»  the  benefit  bos  laatcMl  for  four 
or  five  days.  But  the  ultimKte  ri^siilt  has  been  dtecounifong.  Mr. 
Kobson's  case  wrs  the  mnst  eatisfactory.  It  was  that  of  a  girl,  aged  10 
ywirs,  who  hail  hemiplegia  with  apliasia  and  opLii;  neuritis  supervening  on 
pain  and  deafneaa  referral  to  tha  left  ear  with  otorrhcea.  Trephining 
was  pei'fnrined  over  the  arm  centre,  ami  six  rinichnts  of  norouB  Until 
were  withitrawn.  At  the  tjrao  of  the  rccoi'd  considerable  recuvory  bad 
tAkcn  place,  but  there  were  still  occaaional  epiuiinH  of  tbo  right  arm. 
In  thJH  cA&e  the  diagiioais  of  tuberculous  nteningitia  waa  admitted  to  be 
doubtful. 

The  withdrawal  of  fluid  from  the  eubarachnoid  space  hns  been 
attempted  both  in  the  rc^'oti  of  the  luiii))ar  spine  and  at  the  occ-ipuL 
The  noii-cloHUre  of  the  cerebro-spinal  foramen,  and  tha  absence  or  scanti- 
noss  of  inflammatory  deposit  in  that  situation  in  tuberculoua  meningitis, 
render  the  free  evacuaiinri  through  piiuoture  of  the  spinal  tliwa  com- 
paratively Riniple.  Four  of  the  early  rases  were  ri'i>orted  by  l*r.  Wynler 
from  Middlesex  llospitiil.  In  two  of  the-se  the  first  and  Recneid  bimlwr 
spines  respoetivcly  were  rcniovcd,  luul  also  a  lamina,  before  the  theca  waa 
punctured ;  but  in  the  other  two  cases  drainage  waa  oiTect4,'d  by  simplo 
puncture  and  the  use  of  Southey'a  trocar  and  tube.  There  waa  partial 
relief  of  cnmprejiBion  signs,  >iut  no  permanent  benefit.  Quincke,  ZieniRsen, 
Fiirdrirtgcr,  and  othern  have  irmde  cxtorisivo  tnals  of  this  method.  Quincke 
mjiUes  hia  puncture  with  a  Pravaz'  Byringe  betwcL-ri  the  third  and  fourth 
lumliar  spines  at  a  spot  a  few  millimetres  on  one  side  of  the  middle 
line;  inserting  the  needle  two  centimetres  deep  in  the  case  of  a  ehihl, 
four  to  six  centimetres  deep  in  the  case  of  tin  adult.  He  asserts  that 
at  this  site,  namely,  butwc^n  the  third  and  fourth  lumbar  spines,  tbcro 
is  nn  rJRk  of  damaging  the  eonl^  as  the  needle  enters  at  the  Itivel  of  the 
beginning  of  the  cauda  equina.  Considerable  quantities  of  fluid  can 
be  ovacuatcil;  there  is  no  difKcully  in  repeating  the  opemtion  several 
times,  and  tha  risks  are  very  small.  Quincke  claima  to  have  saved  two 
pationta,  both  adults,  by  this  method  ;  but  the  diagnosis  was  nut  conclusive 
in  either. 

Fiirbringcr  operated  lit  one  case  (an  adult)  in  which  the  fluid  gave 
evidotiee  of  tubercle  tsieilli,  as  venficd  by  contrul  experiincnts.  The  case 
was  reganled  as  desperate,  but  there  wiis  considerable  amelioration  after 
the  operation,  and  six  mmithn  afterwards  his  state  was  recorded  as  good. 
Nevertheless,  as  the  result  of  considerable  experience  in  flermany  on  this 
operative  procedure,  it  would  api)ejtr  that  therapeutically  its  value  ia  only 
palliative;  for  diagnostic  purposes,  however,  it  is  of  some  use,  especially 
for  the  detection  of  tiibtTcIe  bacilli  in  the  fluid  withdrawn. 

TIic  occipital  operation  has  for  its  object  the  drainage  of  tbo  ventricles 
by  me-ans  of  the  cerebro-spinal  foramen,  and  by  the  posterior  suliaraclmoid 
reeervoir  which  is  bridged  over  liy  the  arachnoid  extending  from  the 
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ceroljcllum  to  the  mRdiilla  ohlongata.  Of  the  two  recorded  cAftes.  the 
first,  hy  I)r.  Parkin,  was  proved  jiftcr  death  to  be  an  undouht«d  eximiple 
of  tuberciiloiift  mciiingitiB.  The  iticisi'ni  wjis  made  bcltjw  tho  siiporior 
curved  line  of  tho  oi-cipiit  to  tho  nght  of  tlie  middle  line.  Afti-r  the 
nicmUrano  had  heen  opciipd  it  was  found  necessary  to  pass  a  curved 
prolie  forward  along  the  under  surface,  of  the  cerebellum  into  the  siilt- 
nraehnoid  reservoir  and  into  the  fourth  ventricle.  Two  or  three  ounces  of 
fluid  were  removed  with  jurtiiil  relief  of  compression  sympluina,  but  the 
child  Buccumbefl  sixteen  hours  after  the  operation.  As  in  the  other  caBea, 
I>cforo  the  mcmbranefi  were  incisi?<l  no  brain  pulsntion  was  to  ho  seen  ;  but 
with  the  cseape  of  a  Httlo  fluid  the  puissilion  became  obviuus. 

The  iccond  [mticnt,  a.  girl  agi-d  5  A,  whose  casiu  was  recorded  l>y 
Ord  and  Waterhouse,  made  a  good  recover)',  and  ia  an  eucouragiiig 
flxceptton  to  tho  somewhat  barren  results  already  chronicled.  The 
Case  Wiis  that  of  a  child,  aged  5V  years,  whose  previous  hwdth  had 
been  good  up  to  five  weeks  befui-o  admission  to  hospital.  Kor  five 
wcckii  she  had  sulTcred  from  severe  pain  in  the  head,  mostly  referred  to 
the  forehead,  and  from  occasional  vomiting.  Dunng  tho  three  days  that 
she  M'aa  under  obaen'ation,  besides  this  severe  headache  tvhich  caused  the 
child  to  scream  incoaaantly,  sometinieB  for  long  periods,  thera  waa  xlouble 
optic  netiritis,  tache  c^frebrale,  retracted  alxlomen,  and  irregidar  pulse. 
Tbo  diagnosis  was  tuberculous  meningitis,  and  after  tho  child  had 
been  three  days  in  hospital,  as  it  was  believed  that  compression 
signs  were  imminent,  it  was  dr('i<lecl  to  o|ien  the  aiibanichnoid  space  by 
the  occipital  operation.  A  cur\'ecl  incision  2i  inches  long  was  made  over 
tho  loft '  cerebellar  fossa  of  tho  occi]jitaI  bono  with  convexity  upirards 
beginning  below  and  behind  the  mastoid  process,  and  ending  at  the 
estemal  occipital  crest.  Tho  trephine,  of  \  inch  in  diameter,  waa  appHcd 
midway  between  tho  external  tipcijiital  crest  and  the  Tn.astoid.  'llm  dura 
mater  bulged,  and  there  was  no  pulsation.  After  tho  dura  mater  and 
arachnoid  were  iiicist^l,  thirty  drops  of  serous  Bli^htly  greenish  fluid 
escaped,  and  tho  cerflbeUum  tamn  into  relief.  A  silver  prol»e  with  tho 
terminal  half-inch  bent  to  a  right  angle  was  introduced  between  the 
corebeUum  and  the  arachnoid,  and  directed  inwards  towards  tho  falx 
cerebelli.  When  the  falx  was  felt  tho  prolw  was  rotate*!,  so  that  tho 
end  projected  into  iha  Bubanichni>id  reservoir  between  the  cerebellum 
and  the  medulla.  Scvond  dnu-lims  of  serous  Hiiid  escapi^fl.  A  drainage- 
uibe  was  pa!>.«ed  along  the  probe  and  left  in  position,  and  it  was  fouird 
that  the  liquid  run  slowly  along  iu  Tlie  dum  mater  waa  sutured. 
Tho  disc  of  Ikiuc  removed  waa  cut  into  pieces  and  jHicked  in  mosaic  in 
the  wound,  and  a  hole  was  left  for  the  tube  which  pierced  tho  skin. 
The  pulse  rose  from  80  to  120  after  the  removal  of  tho  fluid.  Tho 
tempeniturc  becJime  normal,  but  aftopwards  varied  between  tho  normal 
and  lO^i".  For  some  days  there  was  a  free  escai>e  of  soro  sangiunolent 
fluid.  Tho  woiuid  nearly  healc<l  ;  but  aflerwards  it  broke  down,  pre- 
senting gelatinous  granuliitiona.  Ultimately,  in  about  five  weeks'  time, 
there    was    sound    recovery,      r>urii3g    this    interval    the    headache    had 


vanislicd,  the  optic  iicui'itis  had  gt-adimlly  t«ul>«)i'de(],  and  the  child  bad  passed 
tbixjugh  the  illness  without  any  a>nvul8ions  and  wnthuut  any  menial 
failure.  She  Auhsequently  patted  through  an  !iti.-ii;k  of  mefisles  »!»<), 
without  <any  complication  ;  nnd  her  brain  condition  renmined  satisfactory. 
Cuiioerning  this  im|)ortant  case  it  is  quito  clear  that,  as  the  authors 
maintain,  there  was  meningitia  with  some  exudation  collected  at  the  Itase 
in  the  subarachnoid  space  ;  and  it  is  hi}:h]y  prnlfahle  that  n^co^'ery  was  duo 
to  the  surgical  procedure  wiopted.  Thit  the  evidence  that  the  meningitis 
was  tubt-rciilous  is  by  no  means  conchisive.  It  itt  explicitly  statt:d  that  thcro 
was  no  Bign  of  antecedent  or  8ul»se(|Uent  pulmonary,  abdominal,  or  cervical 
gland  disease.  Moreover  the  Bymptoras  given,  though  suggestive  of 
meningitis,  hardly  conform  to  tho  usual  chnlwd  picture  of  tuhercnious 
meningitis — itt  all  events,  of  the  basic  form.  Severe  head  pain  of  five 
wc^:ks'  duration,  if  due  to  tuberculous  meningitis,  would  usually  have  lieon 
followed  or  accompanied  by  several  other  niiinifeatationa,  such  as  sighing, 
breathing,  ptosis,  stnihismus,  tcmpnmry  facial  paUy,  and  limited  con- 
vtdsions ;  but  those  were  conspicuously  absent.  No  examination  of  the 
fluid  was  nuide  for  tubercle  bt^cilti ;  some  of  the  gmnulationa  were  re- 
moved fnmi  the  sides  of  the  wound  after  it  kid  broken  down,  these  were 
oxamined  for  taiberclo,  but  with  negative  result. 

Although  the  tubcR-utons  nature  of  this  case  is  debatable,  it«  import- 
ance catinot  be  gainsaid.  Previous  writers  who  have  urged  the  dcairability 
of  surgical  interfiironce  in  rubertruloiis  meningitis,  either  by  draining  the 
lateral  ventricles  or  the  subarachnoid  sjiace,  have  for  the  most  part  based 
their  argiunents  on  the  advantage  of  lesacmng  iatnieranial  pressure. 
Messrs.  Ord  and  Waterhousc,  ilrawiug  an  aiiiilogv'  from  the  benefit  which 
sometimes  nccnri  fii»m  simple  laparoinmv  for  Uibcrcidons  pt^rit^)nitis  with 
efTusiori,  urge  that  the  removal  of  fluid  in  tuberculous  meningitis  may  1» 
advantageous  in  Icf-scnirig  the  activity  of  gr-owth  of  the  tul>ercuIous  granula- 
tions. My  own  belief  is,  that  in  tuberculous  meningitis  the  part  played 
by  the  hvdrocephaliis  h.as  been  exaggerated,  and  that  the  deleterious 
effect  of  the  increiiserl  Huid  pressure  is  not  mure  important  than  the  n-ide- 
sprcud  cerebricis  and  its  attendant  softening  which  are  brought  alwut  by 
the  spread  of  the  tubciTulous  invasiorii  from  the  pia  mater  to  the  brain 
tissue. 

Experience  seems  to  show  that,  the  drainage  of  a  moflemte  effusion  in 
the  lateral  ventricles  may  be  followed  by  excellent  results  if  there  be  uo 
widespread  and  severe  damage  to  the  )>rain  tissue ;  and  again  the  results 
of  siii'gery  have  proved  that,  with  proper  methods  of  evacuation,  the  brain 
may  recover  from  a  local  necrosis  of  moderate  extent.  But  the  wide- 
spread cercbritie  and  softening  which,  together  with  hydrocephalus  and  an 
extensive  Jthigging  of  sraall  vessels,  sum  up  ihe  cntiditions  before  lis  in 
unmistakable  tiil>erculnus  meningitis,  would  appear  too  formidable  a 
combination  for  any  surgical  procedure  to  remove. 

Thomas  Barlow. 
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SIMPLE    MENINGITIS    IN    CHILDREN 

(A)  Posterior  -  BASIC    (occlusivb)    meningitis;    Acquired    hydro- 

cephalus.! 

(B)  Vertical  and  cerebro-spinal  (NOX-occLUsrvE)  meninoitis. 

Tuberculous  meningitis  haa  been  carefully  studied  by  many  observers, 
and  its  symptoms  and  general  course  are  well  understood.  But  inflamma- 
tion of  the  membranes  of  the  brain  and  spinal  cord  occurring  in  infancy 
and  childhood,  in  which  the  tuberculous  process  takes  no  part,  has  not 
attracted  an  equal  amount  of  attention.  We  therefore  propose  in  the 
following  article  to  analyse  the  observations  which  we  have  made  on  this 
subject  during  the  last  twenty  years  at  the  Hospital  for  Sick  Children 
and  elsewhere,  and  shall  endeavour — (i.)  to  discriminate  between  the 
different  forms  of  the  disease,  (ii.)  to  elucidate,  as  far  as  possible,  their 
pathology  and  treatment,  and  (iii.)  to  prove  that  hydrocephalus  fre- 
quently results  from  chronic  simple  meningitis,  and  to  explain  how 
this  comes  about.  The  cases  on  which  this  article  is  based  are  1 1 0 
in  number ;  they  were  all  under  the  care  of  one  or  other  of  the  authors, 
and  many  were  seen  by  both.  Fifty- nine  were  fatal,  and  in  fifty  a 
necropsy  was  obtained.  We  think  that  more  advantage  will  be  derived 
from  a  careful  study  of  a  sufficient  number  of  cases  recorded  on  a  uni- 
form plan  by  the  same  observers  than  could  be  obtained  from  com- 
parison of  a  larger  number  of  miscellaneous  cases  collected  from  medical 
records. 

General  summary  of  results. — In  this  article  we  consider  solely  the 
disease  defined  as  non-tuberculous  leptomeningitis,  in  which  the  morbid 
products  are  derived  from  the  vessels  of  the  pia  mater,  and  tend  to 
accumulate  beneath  the  arachnoid  in  the  subarachnoid  spjice  and  in  the 
ventricular  cavities  connected  with  it.  We  do  not  include  cases  in  which  the 
inflammation  of  the  membranes  is  the  result  of  diseased  or  fractured  l>one, 
or  of  syphilitic  or  other  neoplasms.  Neither  do  we  include  "  Epidemic 
cerebro-spinal  meningitis  "  (vol.  ii.  p.  659),  although  the  more  acute  of  our 
cases  resemble  that  disease  in  many  respects. 

The  cases  may  be  arranged  in  two  main  classes — (A)  the  posterior-basic, 
and  (B)  the  vertical. 

A.  The  poslcrior-hasic  class. — To  this  group  the  majority  of  our  cases 
belong.  In  them  the  inflammation  begins  at  the  posterior  part  of  the 
base  of  the  brain;  they  are  therefore  described  as  "posterior-basic." 
Leptomeningitis  beginning  at  the  anterior  base  is  usually  tuberculous.     In 

'  CoTinetiitnl  liydrocephaliis  will  be  ilfalt  with  later,  by  Drs.  Shuttleworth  aiid  Fletcher 
Bliick,  uuiler  tho  Leail  of  Idiocy  and  IiuUicility. 


most  of  the  t>oswrior-basic  cases  tho  primary  site  uf  JnUamniation  i»  in 
the  region  where  lh<i  bruiu  and  spina)  curd  unite,  where  the  cerubcllum 
Dverlupis  tho  nifKlullii  oblorigiita.  From  tfais  site  the  moi-hid  process  may 
extflnii  downw.ai-clfi  (in  vfirying  j«nomit)  annnid  the  spinal  conl.  upwiucie 
along  tho  lining  mombrano  of  the  ventiicular  cavities,  and  forwartls  along 
thti  Ipiitic  uf  the  hntiii  us  fur  m  the  optic  conimissurc  and  (ho  lips  uf  tho 
t*-tnpuro-8pheiioitlal  lobca  ;  but  it  usually  spares  the  convexity,  or  afftTts  it 
hut  (.lightly.  Or  the  inHammation  hegins  in  iho  tmnsverse  fissure  und 
the  choroid  plexuses,  and  is  then  usually  less  extensive.  At  an  curly 
stjigo  the  inliainmutory  exudation,  though  ctrcumscrihet),  niay  bo  some- 
what snppunitive  in  character.  U  life  be  prolonged]  until  the  inHitTiimatory 
process  has  subsided,  a  hirgn  jiart  of  the  prorlucts  of  intlamniation  nuiy  be 
absorbed  ;  but  opacities  of  the  meiiiiiges  arid  Jidhesions  are  apt  to  rciuain. 
Opacity  in  the  arachuoid  of  young  childi-en,  except  in  the  m-ighhouihood 
of  the  superior  longitudinal  sinus,  is,  we  helieve,  a  certain  intlication 
of  fomior  infiamm-iiion,  not  the  rosixlt  of  any  merely  degenerative 
process.  Atlhesions  may  unite  the  cerebellum  more  or  less  finnly  to  the 
medulla,  or  may  ublitcrato  the  iter  (or  even  thi:  fourth  ventricle).  The 
former  result  closes  the  three  foramina  by  which  tho  ventricular  systeru 
of  cavities  commuriicatcis  with  the  general  sultaracbnuid  space  ;  tho  latter 
shuts  ofT  tho  third  and  lateral  ventricles  from  the  fourth.  Both  results 
are  followed  bv  an  accumulation  of  ccrehro-spinal  flnid  in  the  laternl 
ventricles,  in  other  words  by  a  h^rocfphahis.  In  many  instances  the  fluid 
which  thus  distends  tho  ventricles  is  nearly  transjjarciit ;  in  llicsti  tho 
accumulation  is  almost  wholly  ilno  to  obstruction.  In  other  aisci  it  ia 
evidently  in  p:Lrt  of  inRamnL-itory  origin,  being  o{)a<pte  and  containing 
large  flakes  of  inflamnuxtory  lymph,  sometimes  even  pus  ;,  when  this  is  so, 
it  will  oft^jti  be  found  that  tho  lining  membrane  of  tho  ventricles  i»  much 
thickened  and  shows  diijtended  vessels. 

It)  thig  form  of  meningitis  the  viscera  are  usually  normal,  or  there  is 
merely  a  little  collapse  found  in  the  lungs. 

Clinically,  cases  of  this  form  are  almost  invariably  signaliacfl  by  ona 
characteristic  sjTnptora — retraction  of  the  head.  This  occurs  at  an  o:irly 
period  of  the  illness,  and  continues  until  deiLth,  or,  in  tho  event  of 
recovery,  for  sev»;ral  weeks. 

"Convxdaio]is"  are  often  said  to  have  occurred  in  the  early  stage  of 
postcriorba-sie  meningitis,  but  the  descrijjtions  given  of  these  attacks  leinl 
to  the  conclusion  that  they  often  consist  more  of  tonic  than  of  clonic 
spasm.  Infinite  clonic  sp-isms  of  tho  extremities  are  less  frequent  in  this 
disease  than  in  vertical  meningitis.  On  the  other  Imtid,  tonic  siuism  is 
eminently  chanvctcristic  of  posterior-basic  mejiingitis.  As  hIhjvb  stated, 
retniction  of  tho  head  is  almost  always  presout,  and  this  may  be  the  oidy 
form  of  tonic  8[>«sm  observed  throughout  tho  illness.  But  in  many  casca 
there  is  also  rigidity  of  the  liml>s,  sometimes  considerable  in  amount,  and 
in  a  few  well-marked  opisthotonos.  Temporary  exacerliatinns  of  the 
persistent  tonic  spnsm,  in  which  for  a  minute  or  two  tho  he.id  licconies 
more  retracted,  the  back  more  arched,  and  the  limbs  mure  stilT,  uE*e  not 
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uncommon  in  the  morft  fpvere  cases ;   ibey  remimi  the  nlweirer  strongly 
of  the  phenomenii  of  tetanus. 

Vomiting  ie  usualty  an  early  syioplom  of  b»sic  mvningitis,  often 
the  first ;  and  it  may  recur  frequently  throuj^Uout  the  illuesa 

Thfl  Ofrnlrtr  symptoms  are  important.  Persistent  retraction  of  th» 
eyelids,  pro<hicii:ig  a  fixeil  staring  look,  is  sometimes  well  marked.  In 
other  cases  clonic  sijaams  of  the  cyolids  aio  seen.  Strabismus  and 
nystagmus  are  fairly  fruqU'Cnt ;  the  former  perhaps  less  common,  tha 
latter  much  more  common,  than  in  tubermiloua  meningitis.  The  pupil»^ 
are  often  contracted  at  an  early  sta^e  of  the  disease ;  at  a  late  Btjij;c  they 
arc  froqtiently  dilated.  Optic  neuritis  rarely  occurs — a  most  remarkable 
fact  in  view  of  the  lutig-cxjiitlriiicd  luutiL*  inf) animation,  and  in  strong  con- 
trast with  its  fretjuem-y  in  tiil>erculou8  meningitis.  Nevertheless  tha 
patients  often  hieeome  quite  blind  for  a  time.  In  patiente  who  racoTer, 
the  sight  is  uaiuiUy  restored. 

Torpor  nuiy  occiu-  as  an  early  symptom,  and  may  theri  bo  transitory  ; 
but  it  may  gradually  increase  and  deepen  into  coma:  in  this  case  it  is 
usiuilly  due  to  increasing  intracranial  tension  caused  by  hydrocephalua. 
If  recovery  lullows,  the  torpor  slowly  disappears,  even  in  some  cases  in 
which  hydroceplialiis  persists. 

The  fatal  cases  of  this  class  last  longer,  as  a  rule,  than  cases  of 
meuingttts  due  to  tubervlo.  Not  a  few  recover  more  or  less  completely. 
Sometimes  the  recovery  is  quite  complete  :  mure  cummonly  it  is  imperfect^ 
and  often  attended  with  considerable  enlargement  of  the  head  and  obviouBO 
hydrooephaliis.  The  child  is  backn'ard  in  talking  and  walking;  it 
raotilal  development  is  frequently  defective,  often  it  is  little  better  than  aii 
idiot.  At  a  later  period  it  may  die  suddenl}',  from  littJe  or  no  obvious  cause, 

B.  T}^  veriicai  dags. — In  a  smaller  numlier  of  cases  the  inflammation 
mainly  affects  the  convexity  of  the  brain.     It  is  often  most  marked  aboub 
the  anterior  part  of  the  brain,  and  the  region  of  the  ccrebro-spitial  foramonl 
may  etiliiijly  escape.      In  the  earliest  stage  there  may  be  simply  drynesal 
and  slight  opacity'  of  the  pia  arachnoirl,  with  hypenpmia.      At  a  later  sti^ ' 
an  oedematoits  condition  may  be  present,  with  Hakes  of  lymph  along  the 
Tessels.      liut  even  within  a  few  days  there  may  be  extensive  inflammatory 
exudation,  mainly  tiuppurative  in  character,  covering  the  whole  of  tha 
convolutions  of  the  convexity  in  one  unifor-m  sheet  beneath  the  cerebral 
arachnoid.     The  Iviso  of  the  brain  may  he  more  or  less  implicated,  and 
the  spinal  metnbnines  involved.     The  ventricles  are  frequently  itormal ; 
in  some  cases  they  nharo  slightly  in  the  inflammatory  extension,  and  may 
contain  a  little  purulent  lymph ;  but,  aa  a  rule,  they  are  not  distended  in 
this  form  of  meningitis. 

lu  vertical  meningitis,  inflammatory  conditions  of  the  viscera  and 
serous  membrnnes  often  (x)exisL ;  especially  pneumonia,  empyema,  and 
pericanliti«.  In  cuses  Ti-ith  cHnical  evidence  of  one  or  more  of  these 
visceral  intlammationa  a  fatal  vortical  meningitis  may  suddenly  super- 
vene. 

Cases  of  this  class  are  often  difflcult  of  diagnosis,  and  the  symptoms 


are  sometimes  remarkably  latent.  Retraction  of  the  bead  is  ah»cnt  or 
very  slight.  Ocular  symptoms  are  rare.  Vomiting  is  less  fruqueiit  than 
in  the  bane  cases.  ConvuUiuiis  nuiy  occur,  and  may  be  violent  and 
repeated  and  associated  with  liigh  teniiwnitiircH ;  Imt  in  Kfime  aispji  they 
are  entirely  absent,  ^^'hen  present  they  are  of  the  epileptiform  type; 
the  clonic  spasms  may  bo  local  at  first,  Iml  they  tend  eoon  to  K-como 
bilnteiui  and  general.  We  have  never  found  in  these  cases  the  piermanent 
tonic  spasm  of  limbs  or  hack,  with  temporary  exacerbations,  sometimes 
seen  in  poi^terior- basic  meningitis. 

The  dut~ation  of  vertical  nietiiiigitia  is  usually  much  shorter  than  that 
of  the  C'l-ses  in  which  the  |M)sterior  base  is  niiiJtily  alTected,  shorter  even 
'than  the  three  or  four  weeks  which  bring  tuberculoua  meningitis  to  its 
ineritAhle  end.  It  may  be  a  fortnight,  or  not  more  than  a  week,  or,  as  in 
three  of  the  cases  related  below,  as  little  as  two  days.  It  is  not  uneoiitmon 
for  death  to  occur  in  cases  of  this  kind  withcnit  luiy  symptoms  to  lejtd  to  a 
diagnosis  of  meningitis.  If  the  opinion  has  been  formed  thiLtiicase  is  one 
of  vertical  meningitis,  it  is  sometimes  impnsaiblfi  to  decide  whether  the 
disease  is  or  is  not  tuberculous  until  a  necropsy  is  made.  Only  in  ver)* 
exceptional  cases  is  it  chronic. 

We  now  pi-oceed  to  give  an  account  of  the  fifty  autopsies.  The  cases  are 
arranged  in  an  order  dotennined  by  the  duration  of  the  illness,  beginning 
with  those  which  were  most  rapidly  faUl.  This  arrangement  brings  out 
clearly  the  diffei*encea  in  the  c(»ndiiion  found  after  death  in  the  oises  of 
shorter  and  longer  duration  res] Jot lively.  It  will  he  observed  that  the 
former  arc  usually  cbaructerisod  )iy  the  presence  of  recent  inllanuniitory 
lymph  or  pus  :  the  more  acute  the  case,  the  more  fiurulent  the  exudation. 
In  the  protracted  cases  the  lymph  tends  to  become  organised  and  to  form 
adhesions,  and  hydrocephalus  is  often  present.  The  shortest  cases  of  all 
are  those  which  are  wholly  or  mainly  vertical  in  disirifjution ;  in  them 
the  exudation  is  largely  suppurative.  The  {H).sterior>luisic  cases  are 
rarely  very  short,  frequently  they  last  a  long  time  ;  in  these  the  exuda- 
tion is  more  tihrinou-i,  and  in  cases  which  have  lasted  for  sevend 
weeks  only  adhesions  and  thickening  and  opacity  of  the  membranes  are 
found. 

It  will  be  of  advantage  to  explain  here  that  by  the  term  "postorinr 
subaraehnoid  apace"  wo  mean  the  laigo  space  (or  "cistern,"  to  use  the 
term  of  A.xel  Key  juid  Ketzius)  norraully  filled  with  cere bixi- spinal  fluid, 
bounded  above  by  the  convex  line  of  attachment  of  the  amchnoid  lo  the 
pia  un  the  ccrebeilum,  and  behind  by  the  arachnoid  as  it  [lasses  from  the 
cerebellum  to  the  cord,  which  we  term  the  "  posterior  arachnoid  bridge." 
Tliis  apace  is  continuous  in  front  with  the  subiiraehnoid  space  of  tho_ 
brain,  below  with  the  suliarachnoid  space  of  the  cord,  imrl  thus  with 
the  lymphatic  shejiths  of  all  the  blo(Kl-vePs«'Is  of  the  hniin  and  conl, 
and  also  with  the  sheaths  of  all  the  outgoing  nerves,  both  cerebral  and 
spinal.  It  bits  also  very  important  communications  with  the  ventricular 
system  of  cavities  by  means  of  three  foramina  in  the  fourth  ventricle — 
tlie  cerebro-spinal  fornmen  ("  foramen  uf  M;ijcndie  "),  in  the  median  line  at 
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fut.  7T.  -  I1k<f«<v(»i>ii  '.-r  lb*  u*\H  rroiN  wftteli  th«  ooloiuvd  ttnvr 
Aul'l  fiMmtt'-l  frxm  Dip  Ulf>r»)  vRHUIeb*  durin)t  an  oiMnUnii 
•rur  •JmUi,  g»v«  pan  Kt<'*'U»  *>f  (Iw  *Url«eaoGua  tecnbad  bir  1  : 

■pace  is  btit  little  fnvatlcfl,  and  tho  fnmmuia  are  siiU  |iatent,  Httle  or  no 
exooM  of  tliii'l  niiiy  Iw  foitiiil  in  ibu  ventricles,  and  thev  are  l>ut  slightly 
(ir  tuti  at  ill!  ililiited.  Such  csmhb,  imleed,  arc  usually  fatal  beforo  adheaions 
huvo  hud  liriiL'  t^i  fomi. 

Wd  havd  juldml  tho  dat«  of  each  nf  the  autojmiei";,  and  regr«t  tho 
Imporfwlinn  nf  Mnmn  of  om-  older  recorda.  In  every  autopsy  a  cai-eful 
hoarch  wiu  umdct  fur  iiilxircle,  both  in  the  corobral  tnembranos  and  in  the 
viicrra  anrl  ^landa^  IrL  Drdy  one  of  tliu  oi-hcs  was  any  tiitjcrcle  found,  and 
In  thta  Itutauco  (P.M.  23)  it  wun  limited  to  tho  (jlaiidii,  thyroid,  and 
uplven. 
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W«  have  once  (in  1883,  in  a  case  of  retraction  of  the  Ik'BiI  of  a  few  Hays' 
duraliiin)  met  wiili  what  lujiy  Imve  bvL-ii  llit;  ourliL-Ht  n-'eoyiiisalili;  chuiij^c  of  rom- 
mpijcing  vfirtical  incningilis^-a  general  cortiiail  hy]X!iii>mia.  The  whole  cortex 
was  very  ri^il,  esjiecialiy  in  tJii!  jitjitjjrior  reyiuti,  and  a  raniiforiii  network  of  iUh- 
tended  capillai-ieg  C4:>ul'.l  be  stfen,  but  without  any  inllaiiitnutorr  effuaion  vislhle 
to  the  uaktd  uyc.      Wo  liavu  nil  uicludud  lliis  wise  in  our  aiiulysis. 

Til  a  case  oViHervi-il  in  lrt87  (age  -li  vi-iirs  ;  ill  only  finly-RCven  lio\ira ; 
vomiting,  coiiviilsiniig,  dilated  ])upil?,  conjiiyale  deviatii>ii  of  head  antl  eyt-ft  to 
the  left,  rifte  of  temperature  to  107",  Btilfnesa  of  neck,  and  sliglti  rulraclioa  of 
liea«I)  w«  foiinil  ^•n.•^■nis^l  lymph  over  jiart-s  of  liDth  hcfuiaiihun-s  adjoiniiij'  the 
median  line,  some  amnll  eri-^iyptiisefl  on  the  frontnl  luhea.anc)  a  very  litTl(>  lymph 
on  the  8U]»eri«>r  vemiifomi  proctM  of  the  <x-reliellum.  There  waji  »li^tit  opacity 
of  the  arachnoid  at  the  int«rpc(luiicular  fpace.  Tlia  region  of  the  Sylvian 
fissures,  the  puns,  mediillu,  and  pontt-rior  Ihwc  wltb  normal.  The  train- 
BiiliHtance  was  &Lift.  ThtTL-  was  slight  o\fie&«  uf  llni<l  in  the  lateral  ventricle*, 
the  olluT  veiitricleB  were  normal.  Tht^rv  wns  no  lyinith  alioiil  the  spinal  wrd, 
but  Rome  turbid  tliiid  lieneath  the  epinal  ara^-hnnid  froiu  tlie  mid-dorsal  reji^on 
down  to  the  atiitla  c(]iuniu  There  was  i«li;;ht  collapse  of  the  bn^ea  of  the  lung^^ 
but  no  pncumotiia.  The  ppUvn  was  slightly  ti]lnrg''il  and  poft,  A  few  fnlty 
patches  in  the  liver.  Other  viscera  iiorrnul.  It  ir^  juct  jJossibU-  that  this  caae 
may  have  licen  one  of  epidemic  cerebrtt-Hpinal  nieniiigitio,  for  some  other  caeea 
of  nieiiiny;itia  ucciirred  abuut  the  same  time  in  the  same  strceL 

In  a  wconil  case  (IbiXJ  ;  a^e  10  months ;  bronchitis  of  uncertain  dorotion  ; 
clinical  evidence  of  bnnmho-iiHeunionia  :  vomiting  twicw  the  Jay  before  death  ; 
on  day  of  death  the  fontanellc  Klightly  biilgc>d  ami  niarkeiily  pnli>ating ;  nn 
other  ccTftbral  aymjitoms)  the  pia  aratdmoid  looked  tnrbid,  yellowish,  and 
oHlematou?,  and  there  was  greenish -yellow  puro-lyniph  along  the  vessels  up  to 
Oil!  vertex,  esjjccially  nbouL  the  right  motor  area.  Bl■lIiIl•^^b»taIlCC  soft.  Only 
Kli^lit  exc^^1a  i>f  flulil  in  the  ventricles.  No  lymph  nr  pns  nn  «pinid  cord,  bnt 
ita  pia  iiiaitT  in  lumbar  region  waa  slightly  opaque,  lioih  tympanic  cavities 
contained  niuco-piifl  ;  otherwise  normal.  There  waj?  thick  yellow  lympli  in  the 
anterior  nieiliaslitunn,  e»]ieL-iulIy  over  the  cxt(.Tiiul  ttitrluee  of  the  puriearlinm. 
AbiDit  two  dracbiiis  nf  seni-fjiis  in  the  perioaj<li(il  f:avily,  and  flake-s  of  yi-llow 
lymph  about  the  origin  of  the  great  v^r^bIs  and  along  the  coronary'  arteries. 
Valves  normal.  &pu.k  evitlenec  of  iJeiirisy  over  the  base  of  both  lungfc  The 
apex  of  the  right  lung  waa  quite  sidiil  with  lobidar  pneiiiiioniu,  and  them  wn:*  a 
sci»>nd  small  pneumonic  area  ni^ur  tlie  apex  of  the  l4>ft  luwer  lolie  ;  nUn  Dome 
areas  of  coliapHe,  Some  shreda  of  lymph  on  the  spb-en.  Mediastinal  and 
bronchial  glands  conge^ed.      Other  viscera  and  glands  normnb 

In  a  third  caae  (18B4  ;  age  I  year  4  muTiilis ;  ill  thiilerii  day«  with  cough  ; 
convulsions  and  vomiting  on  the  eixth  and  again  on  the  twelfth  day  ;  con- 
ftolidatioQ  of  the  right  apex  ;  during  the  last  two  days  of  life  rt^'lraetion  of  hi'md, 
itiffness  of  neck,  frequent  vomiting  ;  discn  nr^ml.1l)  there  wili  nlight  recent 
lueuingitis  ov«r  the  vertex  of  the  brain  ;  surface  sticky,  and  slight  adhesions  in 

'  'n^GM)  caitea  ar«  ailmitted  iu  full,  UiJ  uv  placed  «t  tlit:  beginiiLrg  of  tlie  ftrtidc,  Ity  the 
dtalre  of  tli«  suthorv. —  Eu. 
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Ibe  longitu'Jiual  fissure.  Some  m«co-puB  in  one  tympanic  cuvity.  Ktcimt 
pleural  adlieeioiis  over  wliuli:  uf  ri^hl  luti|,',  iiutl  thick  tliiky  lyiiipli  und  ■  little 
puA  over  \i»  lower  lobe,  Tlie  whole  of  the  upper  and  lower  Io\>eii  of  lliii  lung 
w«r«  complmcly  eonsolidated :  the  middle  lube  voj  colkpsed.  Left  lung  and 
pleura  Dormnl.     Other  viscera  and  gkntU  normal. 

Ill  a  fmiitK  cow.-  (Iflfl4  ;  u-^u  1  year  10  iiiuntliB :  ill  fonrlwn  weeks  with 
eou^ti,  HyApno^a,  inegtiUr  pyiextii,  duIneMi  and  lubucliiul  I'rr.tcliin^  at  apes  <if 
left  luTiff  ;  after  t*n  weuk^  marked  iiuproveriu-nt ;  in  twi-lftli  wei^k  wur«e  ;  five 
dayi  before  death  vomiting  and  diarrhoea  ;  on  the  day  before  death  cunrulsions 
and  rise  of  U:iti[>eraliiri;  to  103",  riyhl  optic  disc  Umrcd  ;  tfiiipvralurt;  at  death 
105')  there  vras  a  cunKiderable  ftiuoiint  of  tiirl>id  fluid  and  soum  lymph  over  the 
whole  vertex  and  over  the  anterior  portion  of  tiic  I'runt^U  lob>f8 ;  aUo  lymph  and 
piiruUul  exudution  over  the  upper  BurJ'ace  of  the  cen:bc>lluiii  and  posteriorly. 
Hriiiii-^ul'^tjiiii-e  ftijft^  Venli'icles  uoniiijJ,  c<>iit^iiniu);  clear  Ihitd,  uot  dislvudcd. 
The  lateral  Biitu^M  as  they  JutnL>d  the  toicular  were  filkd  with  purulent 
diiiiiitegi-ating  blood-clot,  and  the  6ai)i>a  condition  existed  in  the  longitDdJDol 
sinUH.  The  tympjuiu  cavities  were  ab»aliitcly  nnrioal.  No  abnormsl  condition 
w;i«  found  iu  the  nose.  There  was  a  little  ii i en i ileitis  in  the  lower  dorsid.  rrgion 
of  tins  ««[iiaal  cord,  and  much  turbJd  tluid  escaped.  Pericunlium  abnormally 
Hdiien.-nt  to  st^^rnum  ;  it  contaiued  about  hulf  an  ounce  of  puB,  and  the  whole 
heart  was  covenul  with  great  pieces  of  flaky  lymjih,  the  trahecnl.t!  of  which 
enclosed  pua.  Heart  nut  bypcrtrophied ;  valves  normal.  Both  plcum 
universally  adherent  \vit]i  firm  adlieaiona  of  long  Htnudirg  ;  rirnient  on  the  left 
side.  Much  colLipse  in  the  li>ft  linig,  and  itn  iipjicr  portion  w:l^  tough,  but  no 
pait  of  it  sank  in  water.  The  right  lung  appeared  healthy,  ilronchial  glands 
»om»?w]iat  enlarged.     Other  viswra  and  t'Uiids  normal. 

In  a  tifth  case  (Ib'Jtt  ;  age  b  years  11  montba :  sudden  onset  of  fllDes^  with 
rise  of  t^^tnpurature  to  104°  ninuteen  duye  before  d<.-atli ;  cough  and  diiirrhica 
throughout ;  dnring  the  last  three  dwys  of  life  headache,  vomiting,  and  diKbarge 
of  clear  tinid  from  right  ear,  hut  no  convuUiona  or  retraction  of  head)  the  entire 
brain — cerebrum  and  cerebellum,  vertex  and  base — wa-i  coniplelely  covered  with 
greenish-yellow  purulent  t-xudulton.  Ventricles  appeared  normal.  Cord  nut 
exainineil.  Vmvh  nnt  exaniim-d.  Trncltea  4-.ongeHt<i'il.  Broncbinl  tuliea  greatly 
rongeat^'d  and  eontaining  frothy  red  inncuft.  Lowvr  lobe  of  boili  lungs  covered 
with  creamy  lymph,  and  adherent  to  chest-wall  and  to  diaphragm  ;  the  right 
lower  lob<j  was  intensely  congested  lind  conwiliduted,  thoiigli  it  floated  in  water : 
the  b'ft  sh(>W''(l  only  gfiieml  brcmeliilis.  Thern  wt-rc  yellow  fibrinous  clot«  in 
the  right  ventricle,  and  a  very  large  one,  firmly  attached,  titled  the  right 
auricle. 

In  n  sixth  cti*e  (1807  ;  ag*-  1  year  8  months;  ill  iive  wwiks  with  rough, 
fevur,  Hnd  dysjuiica  ;  five  days  before  dL-ath  cnnvulmonK,  fulluwed  by  weakncaa 
of  right  arm  and  leg,  and  occaxional  internal  Btrabismus  of  right  eye,  tentpem- 
lure  rtaing  griulualiy  to  106°)  the  entire  cerebrum,  vertex  and  base,  was 
covered  with  yellowish-green  pHrr>-lymp]i,  nnd  annilar  exudation  was  found  on 
(lie  posterior  iiraetiiujid  bridge  and  on  lln;  iipiier  anterior  jmrt  uf  the  cerebetluni. 
But  the  cerebrospinal  furanifn  wa«  not  neclinted,  the  venlritrle*  were  not  dis- 
tended, and  their  e|iendyiiia  wa?  normal.  The  cerebro-njunal  linid  in  them  waji 
not  in  excess,  and  wa."  cK-or.  Spinal  cord  covered  with  thick  y ell owitih -green 
Iiuro-lymph  in  nearly  ils  whulu  extent.  Bolb  tympanic  cavities  contained 
viicid  slightly  turbid  secretion,  otherwise  normal.    Left  pleura  dmuaely  adherent 
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tliroutjhout ;  posterior  to  the  itippic  line  tliere  van  thick  yellow  pnro-lyin]>h 
over  tbti  muldU  poKion  of  the  liiti^  puMtei-iorly,  cuvi;ritig  p&rt  of  the  u]Ji>ei'  and 
jtojl  Lif  tiic  luwcr  lobe.  Luni;  luuijh,  t-viiltiiitly  cnuipres»t;d  aiid  eollapsetl,  tut 
Hot  cifliiiitely  piifuniouic.  Riyht  plunru  sliuwcd  old  adlivwons  ;  luiig  sotne- 
whut  tuUfjh  in  parts,  Penoirdiiiin  extwiiially  fthiiorm.illy  ii(lh<>reiit  to  k-ft 
pleura,  niid  paricte^.  It  contained  about  half  an  ounce  of  sliglitly  tiiibiil  eeriiin, 
iiud  iht-n;  weri;  flakua  of  yellow  lynifih  at  the  Ijase  aWtit  the  K^i'st  veiistif, 
find  smiie  Vfry  rfceut  udhejiioiUL  Slight  In--;*  of  jjKnw  over  riybl  auricle,  \-eiitri- 
cular  surface  nurmal.  Other  viscera  nuiuial,  exct-pt  that  the  sigiiioid  flexure 
was  abnormally  long.     Glauds  noruial. 

Bmi€T\o\»)\eaX  ezntninafion  (»y  Dr.  Still. — Pus  from  the  pia  of  the  vertex 
fliowed  that  the  diptucoccUB  pnttinioitioi  vcm  pixiscnt  here  iu  pure  gruwlha. 
Similar  diplococci  were  fi'imd  ahiindfLrttlr  in  the  lymph  fmni  the  pleura  and 
iu  that  from  the  poricardium.  The  mucus  in  iho  tars  ehowed  also  siniilnr 
diploL-occi,  and  a  tiiucite  bacillus,  probably  the  B.  colt  commiuiig. 

Iu  a  deventh  case  (1887  ;  8^,-0  2  yvars  4  uioulha  j  ill  six  days  huBd-r«trac- 
liun  ititeju>e,  twu  slight  caiivu1bii>nH)  theiv  wjih  greuniiih  lymph  011  the  aiiti^nor 
l<ii?i>,  and  much  over  the  frmit  of  jtoiis  and  medulla,  and  i>n  the  eidue  of  the 
niLihilU.  and  some  on  the  BuiM-Tior  varmifomi  piocess  of  ihe  ccreWllum  ;  some 
al'U  on  the  convexity  of  the  cvrcbniin,  and  much  about  tliei  spinal  curd  (dorml 
uiainly).  Ventricles  ali^'htly  distended  with  b!uod-Btmned  sertim  ;  dilated. 
ve«Mcls  on  their  wull>i.  C(jrehn>-»jiinal  forain(.-n  not  obstructed.  Slii^ht  ciillapiie 
of  the  iMUes  of  the  lungs.  Sliglit  fatty  chanye  in  the  liver.  Other  viscci* 
nonuaL 

111  an  eighth  case  (189D  ;  a^^e  4^  months:  ill  ei^ht  days;  on  »ecoiid  day 
vomiting ;  on  ihirii  duy  a  c(invul»irj»,  forilanvlle  iull,  child  a[>nthetic  timl 
dii>wey,  pu]»e  220,  reapimtionft  SO,  tcmiicrature  itS'^-G,  rhonchi  in  both  Itiny«  ; 
on  futirth  day  vomiting  luid  ten;pemiure  lO.S^'B  ;  on  wventh  day  coma,  iioute 
ri){ii)ity  of  limle  and  convubious  ;  no  retraction  of  head)  there  was  thick 
[hiiooiIi  greenish-yellow  lymph  covt-riiig  the  aiitL-rior  part  of  the  vertex,  very 
little  oVfT  the  pofltirior  part  Similar  lymph  ov«r  anterior  part  of  both 
ttmiJiiro-Riiheuoidal  lobea  ;  some  aUu  ovar  interptiduncular  epaoe,  atid  a  slight 
amount  bridging  over  the  Sylvian  tii):8ures.  Tli^re  was  a  »maU  patch  of  ftiniilar 
lymph  o»  tliu  utitcnur  pai't  of  the  Bui>LTior  surftK-e  of  the  cen,'belliiin,  wmie  on 
tile  umler  surface  of  the  cen-belhiifi,  and  the  pList^rior  nmchnoid  bridge  wa« 
opa<|He  and  yellow  with  it.  CuDvuLutions  elightly  flatlem-d.  Nut  lunch  fluid 
in  tlie  ventricle*.  Ha  thrombosis  of  the  HiniiKB.  The  Bpinal  cord  had  a  coat- 
ing of  uniilar  lymph,  L-speeially  in  thu  lumbar  region.  Tlie  left  tympanic 
cavity  contained  siightly  turbid  luncus  ;  ntherwiH!  normal.  The  tight  con- 
taini'd  a  jiiece  of  acmi-iidid  lymph  vi-tv  like  that  on  the  brain  ;  the  tym(»anie 
membrane  wsLt  conpeated,  but  the  Ofwicles  were  normal  ;  no  d  incase  of  pelrnusi. 
Both  lungs  showed  many  Buiall  areas  of  iitixed  congestion  and  collapse  ;  small 
pieces  just  i^ank  in  water.     Other  vijirvrn  and  glands  normal. 

In  a  nintli  case  (Ifi07  ;  iiga  10  nu.nlhs  ;  ill  16  days  with  cough  ;  vomiting 
on  8th,  fith,  and  lOlh  dny^  not  uftenvanU  ;  no  cunvulBiona  or  retraction 
oF  head  ;  fontanelle  deprrwsed  during  la.*t  two  tiuys  of  life)  ihero  was  com- 
mencing nitiuin^itis  (an  u^dematous  api)carance,  with  yeltowiah  turbidity,  and 
■treats  of  yellow  ly^l[^h  ,^long  the  Hulci)  in  ihw  pia  of  the  vnrtes,  and  on  (ho 
anterior  pnrtfl  of  llie  tern i>oro- sphenoidal  lobe*  Posterior  base,  cerebellum,  and 
Tuntricles  normal.     Yeltowi^h  turbidity  on  upper  port  of  spinal  cord  on  it« 
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posterior  aurfsce.  The  ri,i;ht  tympaTiic  cavity  contained  a  coaaiilernble  amount 
of  Uiin  pU9 ;  lynipaTiic  niL-mbnine  Bliglitli-  o|utiiue  ;  osjiicleg  normal.  Tlic  k-fl 
caulaineit  muoo-pus,  otheru-i^  tiurmal.  The  \v\\,  pk-utti  coQtainfd  about  tbrec 
ounces  of  thin  pus  ;  the  ri<;ht  Miovreil  only  a  very  siiiiill  anioant  of  lynipli  on 
its  turfuce,  ao  flui<l.  Upper  lobe  of  riylit  liiiij^  cjinplettly  coasolidHlfJ,  and  on 
section  of  a  gmyiBli-yu'llow  colour.  In  tbK  cvntre  of  tlie  njifier  jiart  of  tliia  lolm 
vreru  two  necrotic  anyi.%  niitli  limiting  nicmliruric  like  a  thin  lavi-r  of  iii«]ti»*ated 
lyTiiph,  anil  curilaiuing  soft  rt'ildiph-brou-n  debri*,  but  without  any  offensive 
odonr.  Lett  luu;;  iihowed  Rome  patches  of  collapse  and  of  slight  bronobo- 
puc-unioniii.  Pcricurilitiiti  cuut-aiiiud  about  half  an  ouuck  of  thin  wro-pUfl,  with 
Bome  flakes  of  lymph  alwjut  the  giwit  vt-swls  at  the  tmae ;  no  ailbesiom ;  evi- 
dently very  recvnt,      Othor  vijiocra  and  inlands  notiiial. 

Bnctcriolvgicni  cmmination  bij  JJr.  Siiil  showed  the  presence  of  an  app.ir«nt1j 
pure  [growth  of  <;a}>«Lilat<'il  diplococci- — almciet  oirtuiiily  diphxuccus  pnt-uniooiie 
—  (I)  in  the  lymph  an  tht-  pia  uiAtt-r  of  tin?  Imiin  ;  (2)  in  the  si'cretion  and  put 
pttMfd  out  of  the  ccmaoUdated  jTOrtion  of  the  riyht  lung ;  (3)  in  the  lymph 
in  the  perioirdium. 

In  a  t*iilh  cawi  (IS83  ;  Offe  4  months  :  ill  ten  day%  comtneticinf;  tha  «iay 
after  Taci^ination  which  lan  a  nui-miU  couiw,  hi±iid  held  Btlltiy,  vomiting,  eli^bl 
evidi;noc  of  bronphopiipunionia,  no  conviilBions)  there  vras  tliick  puro-lyiupli 
over  moat  of  thiv  vertex,  also  at  the  poAierior  Kise  and  over  the  pons  and, 
niediiUa,  as  far  furwanls  aa  ihc  optic  chiasiua ;  soma  also  on  the  under  Mirfacc 
of  ihe  frontal  hihrs.      Viscera  ni;rtnal  except  for  8li;;ht  piilmonary  coUapsMj. 

In  !ici  elL'veiith  I'AWJ  nS9l5  ;  age  2  \faM»  3  niaiitli't  ;  ill  twelve  days  ;  ulcers 
on  hnttock  and  roalp,  eryfii[>e]a«,  c-elluliti»,  retraction  of  head,  votniting,  and  on 
day  of  death  convulsions)  tlnirti  was  ycIJuwiidi-i^i'ctn  lymph  all  over  the  vertex, 
es|<ocinlly  po::<teriorly  ;  a  lesw  amount  all  over  the  Ikuc,  and  a  very  slight 
smotitit  on  the  »ip[>i'r  anterior  feurfacc  of  the  cen-belluni  ;  wime  alni  on  the 
IKiBtcrior  arachnoid  bridge.  Ventriolefl  contained  a  little  uliyhtly  turbid  fluid, 
but  were  not  dilatad.  Ependynia  normal  Similar  yellow-jjreen  lymph  along 
the  epiual  cord  ia  the  dontal  region.  Tyni^ianic  cavities  contained  muco-pua, 
otlierwise  normal.  In  tho  lung*  were  «raall  jtalchw  of  collapse  and  one  or  two 
antall  areas  of  commencing  broncho- pneumonia.  Si>iiii'  tlnky  lymph  on  thu 
spleen.  Other  viscera  and  gUnda  norma!  ;  deep  uBheal  thy -looking  wound* 
(incisions)  iu  left  in>;iiinal  and  gluteal  regiotis. 

In  a  tweltth  com:  (1893,  age  11  monlha ;  ill  fourfec-n  Jaya,  vomiting, 
diarrho-a,  cnnvnUinns,  alight  head-retraction)  we  fuund  a  thtii  layi;r  of  greeniS'h 
lymph  heiiealh  the  arachnoid  over  the  whole  brain,  lx)th  over  thi*  base  and  uver 
tba  entire  convexity.  On  section  it  was  very  thin,  and  passed  from  one  con- 
volution to  another  without  dipping  down  into  the  Milci ;  it  ocnpied  the  velum 
intcr[)o*inim,  but  did  not  esteml  into  llm  choroid  plexuses.  The  cerebro-optHal 
foramen  was  open,  about  4  mm.  in  diameter.  There  was  lyuiph  alKiut  the 
lateral  foramina,  and  the  hroin  wa3  so  soft  that  tiivy  could  not  be  mode  out. 
Lateral  ventricles  not  much  dilated  ;  they  contained  liirhid  fluid,  and  in  the 
descending  horns  some  pnm-lymph.  Six  dnya  before  licuth  the  needle  of  an 
exploring  s^ritigu-  hail  been  ptuu^^ed  tlirongh  the  niiterior  fontanelle,  fit^t  on  the 
left  tide  (lownnrarii.4  to  a  depth  of  an  inch  and  a  half,  aflerwanls  on  the  right 
(tide  downwards  and  slightly  oulwanls  to  a  depth  of  an  inch  and  a  quarter,  the 
only  result  being  a  little  bleeding  fnjui  the  first  puncture.  The  track  of  the 
needle  on  the  li'ft  side  was  detected  by  a  hjvnmrrliagic  fine  line  Which  very 
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nearly,  perhajw  quite,  rcaclicti  tlie  roof  or  tlie  Interal  vi'ntricle.  The  track  of 
tlie  ntc^lle  on  the  rit-'ht  niila  wm  lem  cVn-t'mcl,  hM  iirAr  it  exinndiiig  oiuivarv!* 
wae  a  putcli  of  liEeuiorrhn^:!!:  puc)iymfcnin;;iiiB,  about  tvtn  iiicbea  in  (]iuuivi«r. 
Tlie  Kitigituiliiiul  Hiriiis  vioa  lightly  UuckeJ  in  iu  wliole  eitent  witti  ^rtly 
tWuluri)^-*!  clut,  witli  c;tteiii<ioii8  itiUi  tliv  eritoriii^  viiits.  Tlio  fltit^oraoliudid 
ppare  of  the  coid  contained  yellowish  lymph  in  iienrly  it^  whole  len^tli  ;  the 
cord  wot  firm  and  on  action  nomuiL  Right  tyinpnnic  cariiy  contained  rnnuft- 
pm  ;  li'ft  normal.  No  carioiw  bone.  Tliere  were  scattered  pntdies  of  broncbo- 
ptifiiiti'inin  thnuigbout  tlie  U'ft  liin}'  nii<]  nt  the  base  of  tlie  ri;jbt.  Liver  auJ 
Apteen  coniii^ted.     Two  iurarctfi  in  the  left  kidney.     Glnitde  iiormnl. 

In  a  thirtettnth  case  ^1860  ;  age  at  on>>et  7  monTlis  ;  ill  nin<.-toen  dny^  head* 
retraction,  nu  vouvuIitiiJiKt,  paralyeia  of  the  left  fn^rinl,  no  otorrUtra)  wt;  fuuud 
recent  lympb  at  the  ]>ostePinr  lut'^e,  biorhnij  Ike  jHixttHor  unhirachTioiti  »j.iare.  It 
extended  over  the  pons  and  modulln,  invcdvinp  the  ci-aniid  nrrvef,  and  forwards 
as  far  as  the  optic  chiaanm  and  the  Sylvian  fimire^.  Tlie  trntrideg  were  dis- 
t'jKtly  diiafal  and  coutaiti«d  citar  Huid.  iJruni-menibraQea  intact.  Spinal 
cord  not  examined.     Visct-ru  iiormal. 

In  a  fourtftnlh  ca»e  (1885  ;  ag(-  at  onst^t  4  monrhs  ;  ill  twenty-nne  day«) 
there  was  thick  green  piiro-lyniph  over  the  oonvolutiona  of  ilio  viiitex,  eapecially 
over  thii  frontal  and  teniporo-fiphenmdal  re;;ionfi  on  liotli  niden,  nlno  over  the 
anterior  base,  hidiu;^  the  optic  commUsure  and  Sylvian  Hseur^s,  and  over  the 
pons,  and  to  a  sliglil  extent  on  the  cerebellum.  There  was  verj*  little  on  the 
m<Hiullft,  but  tin*  cercbro-spinal  foranien  wa*  cIobm^I  by  vi-ry  fin«  adhesion*  which 
broke  when  the  brain  ivaa  removed.  The  fourth  ventricle  was  only  slightly 
distended.  But  the  (fiteral  itTnHridet  wen  caiitiderably  ihri-nnled  vrith  turbid  Jluid^ 
and  th^  iter  tens  compUttiy  ohiilrratrd  by  inflaniiiiatory  adhesion  :  it  conld  net 
fig  fniivif  nt  all.  Spinal  cord  noriiiul.  Both  tyitijianic  cavitioK  full  of  inlUni- 
matory  lymph  ;  lining  m«rmbmne  nf  both  gmniiLir  ntid  pink.  ]Jniin-niiembraue« 
intact  Viscera  uornjal  except  for  two  patches  of  coiiiolidation  in  tlie  left  luiig. 
It  is  noteworthy  that  in  this  caae,  although  it  was  mainly  nf  the  "  %'eni<'al" 
type,  there  wan  considerable  distenwon  of  tlie  lateral  ventricle*;  this  was  due 
paKly  to  inftanunatorj  irxteneion,  but  mainly  to  the  di^linite  oLstriiation  caused 
by  tiie  obliteration  of  the  iter.  Thus  tlie  case  becomva  a  connt^ling  link 
between  the  vertical  and  pu«tL'rio>bai)ic  typeii. 

In  a  liflecnlh  fa»e  (1804  ;  oji^e  at  onset  S  montllf) :  ill  twcnty-fniir  daytt,  re- 
traction of  head,  diilnesa  at  btith  bancA,  pus  obtamt-d  by  j>araceiit**is  from  l»ot]i 
ears)  the  whole  of  the  anterior  portion  of  the  brain  was  covered  with  thick 
yellow  pnr^lyiiiph,  obsciirinn  the  convohitiona  ;  this  extundtd  backwards  as  far 
m  the  post(!ritir  bonlrr  nf  the  Ttohindic  area.  The  iwrtsti-iinr  piirt  nf  the  vertex  wai 
free  from  lymph.  Thick  lymph  covcretl  also  the  whok-  of  the  anterior  ba^e  of 
the  brain,  including  the  interpeduncular  Bjwce ;  behind  this  there  was  very 
little.  There  wa.s  sunie  on  the  pLWterior  surface  uf  ihv  teivWllum,  but  the 
space  between  the  cert^liellum  ami  the  nieduIUi  wiuqnitc  free  rri*m  it.  VenlrieleB 
not  diatended.  Ptiro-lymph  extended  all  down  tlie  po'Ierior  a*pect  of  the 
spinal  cord.  Mucous  membrane  of  tympanic  oivitie.i  KWidl<>n  ;  drum-membranes 
normal,  save  for  incision  iu  each  through  which  pus  had  bL>L-n  removed  from 
each  ear  a  few  huura  before  deatb.  Xo^e  examined  and  found  normal.  TIiltc 
was  a  considerable  snioiint  of  pntchy  cnnsotidatiou  preitent  at  the  ba^ie  of  both 
lungs.      Other  viscera  and  (>tandit  nnrmal. 

In  a  sixteenth  ca:se  (IBOS  ;  uqc  at  onset  ]  year  9  months ;  Ul  four  n'eelc»} 
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there  was  no  lymph  or  pus  on  the  verlex,  biit  thft  conroUitiotw  were  flattoned 
mid  llic  corpus  callosum  w«i»  Imlged  up  by  a  lar^e  qiinntity  of  tluid  in  the 
ventriiilefl.  A  larye  amount  of  iliick  (.'rcen  lymph  covered  the  posterior  baae, 
exltnclitig  from  the  cerebelluni  over  tlii;  iiiiJcr  etirfuce  of  tlio  m«<luUit  ami  jiuns  ; 
it  dill  not  rejH-'h  tho  Sylviau  fiesiirft«>  aiiH  lUere  wa«  only  slight  opadly  of  Uic 
niciiil mines  niiiml  llif  clii.iflma.  The  jxisterim-  arachnoid  cittern  irat  dixtenJrd,  ami 
the  lymph  arounii  th^  tnnluna  ob^tructei]  the  l»r.erAl  opening!;,  but  the  cervbn)- 
spinal  fonimeii  was  prolmlily  opcii.  i'attritteg  much  dtst^ndtd  with  turbid 
lliiid,  in  which  fliwU-il  great  (Ittlifs  of  lyniph.  Ependyriia  much  inji^lcj. 
Brain  suft.  Thick  gn^^n  lymph  ^urronndeid  the  cord  from  the  nie<liilln  to  the 
cfiuda  equina.  Corl  Roft,  hut  apparently  normal  TymiHuiic  c&vities  quite 
tiui  tnal,     Viscern  and  glands  jint'iiiuL 

In  a  acventeenth  ease  (1883  ;  ngeat  onset  ft  woefcs  ;  ill  fnnr  weeks)  wc  found 
recent  lymph,  l>ftcoinin;i  or?ani»ed,  at  the  ]>f>8tenor  hoae,  ohliteratitig  the  ptuUrior 
su6rtrii«:Vinui.<  i!;>Wf,  and -"litiht  opacity  over  the  left  teniporo-aphenoiJal  lip,  hut 
H'-ne  over  tbe  puns,  imterior  sviiTact-  <>f  medulla,  cfauial  iiervu*,  or  remaining 
convohUiiins.  The  ormvolulions  weru  extremely  fljltteneil,  ami  the  ivntriclft  alt 
mueh  diitfndtd  with  tluid,  which  wii»  for  the  most  |)art  clear  but  containMl 
flfwilinn  Hakes  of  f^Ttit-n  iyniph.  Spinal  cord  nut  exauiined,  Kit'ht  druni- 
nif^mhriint-  opai^iie,  tuucoui  nii'inhrane  of  middlu  tar  covered  with  thin  grannU- 
lioiiH.  Ki>;)it  En^tnchinn  tube  Hwnllcn  ntid  ubatructed.  Left  drum-membrane 
clear ;  mucous  mt-tnbranc  nuriual.     Lift  Kuntiu-hlan  tube  nuriual.    Vi^L-cra  nonuaL 

In  au  ei^liti^enth  c.^Ae  (1B81  ;  age  at  onset  6  monthH  ;  ill  four  weeks)  while  the 
i>kull-cap  wai  bein^  removed  watery  fluid  poured  out  of  an  accidental  wound  of 
the  brain  ;  it  was  cdlecleil,  and  amounted  lo  mi  ounces.  Con\'oliitioii9  flattened. 
Lattrnl  vtntridts  mncA  iHU^fd,  a  very  little  yellow  lymph  ronnd  in  the  right. 
r/itrJ  vrntricU  atui  ittr  diintfti.  Fourth  vtntrieU  miu-h  dUatfii^  aiul  quite  clatint 
try  htmjih  beUnxr.  Anterior  part  of  brain,  anterior  Iwae  and  nerves  nornwil.  On 
(;[ently  rai^iiiK  (he  c:en;l>ennm  in  titu,  yellow  lymph  was  seen  Itneath  the  arach- 
noid passing  fruiii  iht'  e<.'reln_-llum  to  the  con!  ;  tlii-re  wiw  n  litlle  lymph  nlw)  on 
the  Jinterior  fiirlnce  uf  the  medullft,  but  nonft  nn  the  p-ma.  A  wedge-nhnpod 
piece  of  the  ocripilrtl  l>!jne  and  the  nrchfB  of  the  three  uppemioet  cervical 
vertebrip  were  reniov^'d.  The  dnra  m/tter  and  the  posterior  enrl'acse  of  the 
amchnoid  were  xicirnml,  but  the  poMcriiyr  tiiintrnclivnd  apnce  Mow  it  wan  filUd 
vUh  yeHtiic  irfinjih  fr-ini  the  atlaclitnent  iit'  tlie  ann'bnoid  to  tli";  cerebelUuii 
dowii  to  ilie  81'ond  cervical  arch.  Al  the  level  of  the  third  ccr%-icnl  arch  the 
cord  and  its  nienibranesi  were  normal.  The  rest  of  the  corfl  wns  not  examined. 
The  left  car  contained  a  little  pup,  the  ri;;;ht  none.  Buth  tym|>aiuc  membran^a 
had  been  incised  ditrin'^  life,  nnd  juib  obtained  from  each.  The  Iiin^a  i»howed 
a  little  collapse.     All  the  other  viw*-ra  wt-re  norntal. 

In  a  nineteenth  ciio  (IR84  ;  o^ie  at  onset  n|  months ;  ill  fnnr  and  a  half 
^■ci-k'*,  and  trt-atcd  f'lr  fourteen  diiys  v.Uh  inunction  of  half  a  drachm  of 
mercii  rial  ointitiPiit  twice  daily)  we  found  the  "  pnaierinr  amchnoid  bridge  "  (the 
■rftchu'iid  covt'rin;;  the  poslerinr  Euhamctinoid  ^pace)  turbid  and  npotty,  and 
then  were  evident  trafe«  of  inflammatory  lymph  ov'er  the  front  uf  the  pons  and 
medulla,  but  the  posterior  cubanichnoid  ^jiace  was  normal,  there  were  no  ad- 
hcst'ons,  the  errebro-npimtl  fi-ramm  viu  wi'lei^  ojifn,  and  the  ventricular  ravititt 
Wfre  ifit  liilitUd.  The  rest  of  tbe  brain  and  the  tympanic  cnvities  were  norma). 
TiKLTH  U'trmiil  except  for  soiuo  pulmonary  collapse.  In  thin  cAge,  therefore, 
the  inftanimatory  process  bad  been  less  scute,  or  else  the  prodttcta  uf 
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tion  hod  b««T)  Rbaorbeil  ;  and  it  in  wnrth  noting  th&t  the  child  hnd  Wen  treated 
vrith  mercury  for  a  rurtnight.  Ko  ubstmctioa  having  lieeu  caused,  Uierc  wu 
no  hydrocepKal  U)^ 

In  a  twentieth  case  (lfi87  •,  age  at  onset  3}  inontlii ;  ill  five  week*)  tliere 
van  tinck  (;^en  piiro-lyeupli  orer  the  \ntKK  from  tlie  foramen  iiiugnuiii  in  the 
optic  cliiasma  ;  ihe  basilar  artery  \KtLa  completely  embedded  ia  it,  uiid  ei-niuuued 
n  ftrra  throinbiis.  The  j>ostcrinr  ouharacbnoid  space  wits  full  uf  tuibid  lliiid. 
The  coHvyliitious  wen-  (lattiincj,  and  the  lattml  wvlricltm  mttth  'ii.xtriuU-rl  with 
tiirbid  fluid.  Tks  iter  teaa  ffreally  dilated.  The  fourth  vtnlricle  uxu  dilaUii^  and 
M  uxu  the  ctreltro-ipinal  faramen  ;  the  luteml  openirif;!)  were  wide  enoii.li  to  admit 
a  penlioldier.  The  cause  ul'  tiiia  whb  found  to  be  a  eompl(t«  adlusiun  of  the 
Wfmbrarta  to  ettch  olhrr  awl  ttui  rirrd  in  (he  cervical  reKiori  ;  tlte  m(*mhrane« 
Crtuld  mit  be  eeparateil  wilhoiit  tearing  the  cord.  In  the  ilornal  and  tnmtkar 
regions  of  the  cord  there  M-as  a  little  thin  pua  in  the  sitbarachnoid  Biiace:, 
mostly  on  the  pusleriur  surface.  Bnth  miJillc  uuni  i»)ntaiii(.-d  ])u».  The 
parietal  regions  of  ihe  ftkuH  showed  extensive  craniotabeH.  Itibs  much  headed. 
ViAcera  normal. 

In  a  twenty-Brst  cue  (1894  ;  age  at  onset  10  month!<  ;  ill  five  weekti)  there 
were  adhetions  nboiit  the  upper  jyart  of  the  medulla,  and  ihL-  poitterior  arachnoid 
cittern  and  all  the  ventricle*  were  distended  with  clear  fluid,  the  littertil  wntriclet 
h«ing  fntich  dilated.  The  choroid  plexuses  were  abnormally  firm  and  banl,  with 
a  fihroi<I  hunp  in  cai-li,  Cotivohitioris  much  flattenei).  Tvmpntiir  cflvitie« 
contained  iniicu pii»,  uiher wine  nuiuitil.  Spinal  curd  normal.  Viscara  and 
glaiada  noriua). 

In  a  Iwciitr-swond  cam  (IRn.*!  ;  aje  at  unswl  1  yt-nr  8  iriorith^  :  HI  five 
weeks  ;  treated  in  hoR^iital  four  weukn  with  a  grain  of  inditle  of  ]K)tAS.-^iuni  every 
three  hoiirR,  an<l  daily  inunction  of  liulf  a  dmchni  of  mercurial  ointruent)  we 
found  Blight  ojiaque  thickening  on  the  under  surface  of  the  left  lobe  of  tlie 
cerelielhan,  but  no  adliL-Bions.  Poii*  and  incdulla  iioniml.  AuUTior  baw 
showed  flight  opacity.  Cerehro  spinal  foramen  patent  .ind  luurth  ventricle  not 
dilated.  But  the  Ifiteral  ixniriclet  wert  cmnd/rtibly  dilated  tcith  cltar  Jfuid, 
and  the  convolutions  flatt<>iiud.  Kpendyiua  of  ventricles  not  thickened.  A 
siuall  patch  of  nithur  thick  yellow  lymph  wau  found  oti  the  uiileriur  end  of  thu 
8U]>en«r  verniifuriii  prof-eao,  proving  that  the  meninj^ilia  bud  involved  the 
vew«S8  of  tlic  vt-liim  interpoeitum.  and  suggesting  that  though  the  itc-r  vas 
pervious  post  morttm,  it  maij  h<m  b^en  comjfTf^Kd  diirinij  life  by  iiiHamtnntory 
effuttion  in  it^t  neighbourhood.  Sjiinul  tbc-ca  -tonicWi'liiit  diitt'-ndttl  with  clear 
finiil.  Distinct  opaiity  and  nonie  thickening  of  arachuwiil  nlong  the  whide  nf 
the  posterior  surface  ai  tho  cord.     Tympanic  cavities  normal.     Vi^cen  noimnl. 

In  a  twenty-third  case  (1H[)2  ;  age  at  <'n*t  8  months  ;  ill  five  weeks)  we 
found  enme  lymph  over  the  poua  and  in  front  of  it,  some  also  over  the  upper 
end  of  the  left  nACsnding  fr-mt.il  and  first  frontdl  cnnvidutinua,  but  none  what- 
ever at  the  posterior  hine,  though  there  had.  been  much  head-retract Iuti  (with  a 
tendency  to  turn  the  face  to  the  right),  The  cerebro-spinal  foramen  wils  o}>en, 
the  ccrebelluiti  c<>ng«dt«d  beneath  the  tivphino  hole,  but  no  lymph  over  iL 
The  ventricles  were  not  diluted.  The  upjier  part  of  the  spinal  conl  was  normal  ; 
the  lower  juirt  v.v,  not  examined.  Thr,  UJ\  tnr  vat  full  »f  r^tr^nuly  tuViW  qffhi' 
live  pure-lymph,  extending  into  the  antrum  of  the  mastoid,  in  which  the  bone 
was  slightly  rough.  The  right  tympanic  cavity  contanied  a  smaUur  quantity 
of  similar    material.       Ossicles  present  and    normal  on  both   sides.       Drum- 
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membranes  eotire  ;  in  the  left  one  the  scar  of  a  healed  incistou  was  <1<;tocted. 
Then;  were  ui>  tubercles  at  the  aiittrior  base  of  the  bmio  or  in  the  Sylvian 
liMures,  nor  were  any  foiiinJ  in  the  lungs ;  hut  the  bronchial  gland*  were 
caKODo,  ttiero  was  some  tuhi±rc]e  in  one  cervical  ghxnd,  aiid  the  spleeu  waa  full 
ul'  tuiliary  tuLwreles.  Thure  was  also  a  small  abscesa  in  tlie  left  luW  of  the 
tliyroiJ,  and  a  [mrulcut  sinus  uxtKiidiii-;  from  it  uearly  to  the  epiglottic  The 
iiieteiiteric  gliuids  were  nortnnl.  Th«  viftciility  nf  the  contents  of  the  tympanic 
cavities  exphiinwl  wiiy  tliv  jiaracenleei*  of  iha  dnim-meuibrane*  {nineteen  days 
before  death)  was  without  effect  Two  days  before  death  a  trephine-opcuiuj; 
wMa  made  by  Ml".  BiillaTn;e  over  the  left  lube  of  the  cerebellum  ;  only  limpid 
fluid  eJCApi'd,  no  lymph  cir  juir,  A  few  hniira  afler  the  njwmtion  it  was 
obiiorved  that  the  left  eye  was  strongly  dmwn  downwards,  so  that  it  was  almost 
hidden  beueatli  the  lower  lid;  it  was  al»(j  AfTected  with  TertJual  nystagmus. 
Tilt"  riyhl  ey.'  was  ii]inffe»;tvd.  Kexl  day  the  two  eyi>s  were  on  the  same  level 
(ulinut  normal),  but  there  was  some  venical  nystagmic  of  both.  No  latt^ral 
nyatatjiiiua. 

In  a  twenty-fourth  ease  {IS07  ;  tipe  at  onset  2  years  4  mimtha ;  ill  five 
weeks)  theru  wa»  »onm  tiatteuiii};  of  llie  cnnvolutionst,  but  the  vertex  wiis  otherwise 
niirraal.  The  posterior  arachnoid  bridge  wiU!  partially  covered  with  lymph ; 
this  extended  up  to  the  attachment  of  the  nraclinoid  to  the  cerebellimi,  ending 
there  abruptly,  except  near  the  metlian  line,  where  it  crept  xip  farther.  The 
ccrebro-^piual  und  lateral  foramina  were  pnrtially  blocked.  There  was  much 
thick  whitish-yelluw  ]\niph  on  the  uiukr  eurfaeo  of  the  jionn,  extending  ahiiost 
to  the  chiaftnia  ;  also  n  patch  of  it  nn  ihe  anterior  inferior  extroniity  of  each 
tempoTo-spheuoidal  loW.  Sonte  lymph  aUo  on  the  anterior  end  of  the  superior 
venuifonn  process,  aud  alonj^  the  velum  interpositum.  Choroid  plexuses  too 
o[>a(|ue  in  appeamnec,  and  veins  somewhat  dist^ndi'd.  E^wndynia  slightly 
opaqne.  ISrain-suhstaiiee  vcrry  soft  Ili-r  appeared  to  be  patiMit.  Lateral 
ventricles  considerably  dilated  with  nearly  clear  fluid.  Third  and  fourth 
ventricleA  not  dilated.  A  thicker  layer  of  similar  lymph  on  the  posterior 
surface  of  thu  spinal  cord,  and  a  littlu  on  it^  anterior  surfnce.  Both  tympimie 
canities  cnntnined  mme  muco-pus,  hnt  were  otherwise  noruml.     Viscera  normal. 

In  a  tweiity-fiflh  case  (I  f*9fi  ;  age  at  on^et  5  months  ;  ill  five  weekn)  we  found 
adhesions  of  tbe  cerelwlliim  to  the  medulln,  hlockinij  tite  poiUrior  tubarachnoid 
rpace.  TLert-  wus  a  little  thin  lymph  on  the  pons  and  medulla,  at  the  anterior 
liose,  and  exti-mliii^  up  the  Sylvian  fissures  ;  also  a  little  on  the  cortex  of  the 
anterior  part  of  the  bndn.  The  ventrieJfa  wrm  all  ditttmdtd  with  pur<j-Iyniph, 
their  epcndymn  very  vascular  and  somewhat  thickened.  Bmin  rather  soft 
Puro-lynipli  was  present  also  down  the  greater  pjut  of  tlie  posterior  surface  of 
the  conl.  Both  middh;  ours  contained  ranco-piii^.  Lining  membrane  of  each 
tympanum  vascular.  l>rum  •membranes  entire,  showing  Bear*  of  incisiuDf. 
Viscera  normal. 

lu  a  twenty-sixth  cose  (1887  ;  a^e  at  onset  11  weeks  ;  ill  six  weeks,  fre<juvut 
fit*  of  exti-nsor  sprutni  in  all  the  lindii")  we  found  vrry  firtn  adhNtion*  of  the 
mtvibmnti  rtinnd  the  Joramrn  Pwfynum,  the  dura  mater  being  adherent  to  the 
posti-3'ior  ]iart  of  the  under  surface  of  the  eerobeiliim,  quite  tirni  liands  uniting 
them.  The  jx>t'erior  tuimrtuhytmi  epatf  lau  diitemied  Kith  yretn  /yinjVi,  its  w.illfl 
thickened.  The  cerebellum  was  hollowe«l  out  by  the  fluid  pressure,  and  the 
pons  and  medulla  sipieeziid  into  the  cloHif^t  paw>ib1«  api>osilion  tu  the  ll>one. 
There  was  very  slight  opacity  in  the  interpeduncular  spaoo,  none  abotit  the 
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SvU'ian  fts^uree.  Convolution*  very  flattened;  wntridt*  mufh  dutrndM ;  tttr 
apparently  cloted,  fcp«tidyma  Bviinewhat  thickcuefl.  Uiain  soft.  Sf>iiiiil  nnu'Ii- 
Qoid  grently  tbick«Dt>d,  much  l.vuipli  on  po&Ltrrior  aspect  of  cord.  TUe  rigltt 
tyuiiianic  cavity  cuiiLuined  inuco-piis,  tlia  U-ft  iiuicue.      VisctTa  normal 

In  a  twenty-seven  til  case  (1894  ;  A^e  at  unw-t  6  tuunthB  ;  ill  «ix  wMtks  j 
onact  iiimi«:diati:ly  folluwed  a  fall  on  llie  head)  there  were  evid«;ricf«  of 
iiieQiuxilis  over  the  vertex  and  over  the  fruntul  IpW^  also  over  tlic  anl4:rior 
part  of  ibo  t^uipuro-itplicnoidal  lubes,  but  noiiu  uvur  tbv  pontL-riur  part  ul'  ibe 
vertex,  tlie  cent W Hum,  or  tbe  poiw,  and  none  over  tbe  Iwise  eieept  on  the  rigbt 
temiMjn>-»pbciioidal  loins.  No  llattcniiig  of  convolutions.  No  distension  of 
veuiri<:le&  Drain  suKitnnce  normal  ;  ■innws  normal  ;  rpinnl  cord  nonnal. 
Tympanic  cavities  coutniiied  umw-pna,  olliLTwiiw  iiiiniiid.  Some  collapse  in 
hmga.  Oilier  viscera  normal.  Deatli  a]ij>ea[»i  to  have  beeu  the  resoii  of 
persistent  diarrhceo. 

Ill  a  Lweuty-eiKbth  case  (1687  ;  a^e  at  onset  I  year  2  weekf  ;  ill  six  weeks) 
the  recent  lytiipli  wa»  must  abundant  at  ihu  anterior  bu8C  and  at  tbe  tipn  of  the 
tetnporo-apliL-nuiilal  Iiib>i>«,  but  some  eiiated  over  the  cutivoliitions,  also  uvt-r  tho 
pons  and  medulla.  Over  the  right  heiuiiiphere  there  were  what  Api>eared  to  be 
iudicatiouB  of  tntuinHtisni.  tliuu^h  no  hi!>tory  of  t)iis  had  been  obtained.  Tliei-u 
was  Dome  vascularity  of  the  cruutal  surface  of  ibu  <hira  mater  in  the  ri^lit 
lateral  region,  extensive  blood-staininK  of  tbe  lower  surface  of  tlie  rhira  niator 
over  tbe  riylit  beniispbeiv,  and  luTicntli  il,  some  lyrnpli  on  tbe  iijiper  cnrface  of 
the  arachnoid,  din^iUiainn  tbe  cimvoliitionH  ;  this  also  wa«  stained  brown  in 
placcK,  pi>>bably  from  former  lieumorrha^.  There  \vi\*.  also  lym|di  on  the  upper 
surface  of  llie  evixibellum,  and  bronn-stained  lymph  on  ita  lowur  enrfnce.  The 
cerobro-npiual  foramen  waa  widely  open.  The  venlrieles  were  slightly  dig- 
tended,  and  contained  siime  piiro-lymph.  There  wa-t  thick  lymph  below  the 
spinal  arachnoid,  mo^it  abundant  in  the  dorsal  and  lumbar  regiona,  aliuoDt 
entirely  on  tbe  [wMerior  surface.  The  ri>;ht  middle  ear  contained  pus  ;  driim- 
nieinbrane  deslmyed,  iiad  cxtcriml  meatus  pliinj;i-d  with  Bwollen  delauhad 
epithelium.  The  right  petronn  bone  was  vaficnlar  but  not  carioiu.  The  left 
middle  ear  contained  puft,  but  tba  druiii-niembrrLnu  was  not  destroyed.  The 
cranial  bones  were  quite  liealtby  and  free  from  caries  ;  no  siyn  of  fracture.  We 
have  no  nole  of  the  condition  of  the  viKera. 

In  a  twenty-ninth  case  {1880;  age  at  ontiet  7  mnntha  ;  ill  seven  w«ks ; 
treated  for  a  month  witli  a  grain  of  hydrargyrum  cum  ercta  tbrice  a  day  and 
daily  inunction  of  a  drnchiu  of  un^uentmn  hydrarKj-ri)  we  found  thin  recent 
lymph  at  the  posterior  boM.*,  doting  the  cereiiro-^nnnl  fontynen^  but  not  fJlUu^  the 
posterior  tubaracbnoid  Kpace.  There  was  thin  lymph  also  on  the  pons,  and  a 
little  on  the  under  surface  of  the  rif;ht  frantal  lobe  and  on  the  tip  of  the  left 
toingioro-ephcnoida]  ]ot>e,  Ventridts  dittrnd^d  vrith  tiyitery  _ftuid.  Brain  rather 
eofu  Spinal  cord  not  examined.  Tympnuic  cavities  both  normal.  Viscera 
DormaL 

In  a  thirtieth  caM  (1  879  ;  age  at  onuet  5  weeks ;  ill  seven  weeks)  there  was 
no  recent  lymph,  and  the  pofterior  Mibanu;Iinoid  space  was  normal,  but  the 
cenbro-tpiiMl  foramen  vHts  ekitd  hj  Klbt»irin  of  the  cerebetlum  to  tbe  uiedidla. 
The  fourth  vmlrtcU  waa  much  iutendtd  veith  dear  fluid.  On  opening;  it  fr^m 
above  ihKJii^h  the  vulvo  of  Vieusscns,  tho  adhesiitn  of  the  cen-Iielliim  to  the 
mednlla  was  found  to  extend  all  the  way  round  except  for  one  very  small  hole 
(probably  torn  during  removal  of  the  bniu).    When  this  was  stopped,  and  water 
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was  poured  in  fmm  uljove,  the  ventrirle  lieUI  frater  perfi-ctljr.  There  were  also 
email  Irai^w  of  cicatrix  over  the  pons  aii>l  tlie  tips  of  tLe  teniporo-splii-iiuitlal 
loW&  The  iUT  \f-\'i  ]>cr\*iDtiP,  d^t  iateml  twrfnWw  mrwA  lUnlfnflfd  icilK  c/mr^iiu/, 
the  corjms  cnlliMtiiii)  very  ihiii,  alniaHl  tranihiceiit  Not  mnrli  Hittteninjr  of  con- 
Tolutians,  but  foiitanelle  and  KUturca  diatvnded.  £an  noruiaL  Head  only 
examined. 

Ill  a  lliirty-first  case  (18(*C  ;  age  at  nn^et  V^  monlha  ;  ill  soven  weofcRl  tiMTe 
weri!  very  »]i|{lit  aillii-si<itis  tiet«i*i-iL  tlie  lAlernl  jmrta  of  tlie  medulla  ami  the 
cen'tjelliun.  Tlifra  was  no  i)l»ntrut:tiun  of  tliu  cepebro-apinal  foramen,  and  Uie 
fotirlli  ventricle  was  nut  ilistetiiied  ;  but  the  clioroid  plexusea  were  niut:li  Wund 
down,  ftud  there  wua  ibickeuiii^  in  lliu  Iraiisverve  fissiif  of  the  Viraiii ;  f/« 
tnu  quits  impervious,  and  the  lateral  ventricles  Tiwrs  ^renthf  dttttiuM.  tnth  els 
Jtuid.  There  was  a  little  thin,  partly  or>;ani9pd  lymph  on  the  ccreWltor 
ptMlunclcH,  a  liulu  upucity  uf  thu  Hmchnoid  ovi-r  the  inturpcdunculnr  epiicu  and 
on  the  tenipor>!tpli''noid.i1  tip<*,  and  a  fewfiii.ill  patche*  of  semi-organiwil  lyiii]>h 
on  llw  coni-oxity.  The  Lrain-suIwtAnce  wad  m.ftonc'.l,  and  the  cpendyma  eotne-, 
•what  roughened.  The  »pinal  coril  «a'  normal  (thouoh  Ih-rt  had  brm  mat 
vjiitthoUmos).  Tympanic  cuvilles  coutiuutid  muco-pua  ;  druui-uiurnhnuiL-s  normal. 
Viscera  normal. 

In  o  thirty-second  eaae  fl883  :  ape  at  onoet  11  weeks  ;  ill  seven  week")  thi 
e£rf.hf.llum  tnu  tlot^ly  hoHwi  to  ihr  vuvhilUx  by  thin  adhtsiiftu ;  llivre  wa»  a  litti* 
lymph  on  the  under  surfiice  of  the  pon<i  and  medulla,  and  a  very  little  on  the 
under  aurface  of  the  frontal  lobes  and  on  the  tips  of  the  temp<jro-)>{)henoiiIal 
loheB,  but  none  along  tlii:  Sylvian  fissures  or  on  the  n-st  of  the  couvi ilutiona. 
Ali  the  VfjUrifles  livf^  dittrjuM  v^tk  Mwtirri/  Jfuid,  with  A  very  little  pus  in  the 
thini  ventricle.  KpcTKiyma  imrtened.  Spinal  con!  not  exaniinerl.  IJoth  tym- 
panic mcmbruniM  iutiicl  ;  the  left  wa«  <ipuiiu(>,  the  right  nonind.  There  was 
pus  in  the  left  middle  ear,  und  RranuIatinn-niAterinl  on  its  nnioous  mentlirane  ; 
Aoiiif.  piiii  alno  in  the  antrum.  YiHcera  norDial,  save  for  ^Ugjlit  Cidhipse  of  ooo 
lung  atul  Slime  emplivsema  of  the  other. 

In  ft  thirty -third  ca*e  (18£)5  ;  a^-  at  onset  4  months  ;  ill  feven  weeks  ;  rifrfd 
extcnaion  uf  ri^ht  u]>p»--r  liuib  ;  peculiar  squeolitin  cry)  the  posterior  arachnoid 
bridge  waa  fmind  much  lliiekeMod,  rewiubliug  wa»h-lcather,  »iid  llw  rcrAro-*pvit»l 
and  iaUral  faratnina  trfre  finnhj  ftusfid  htj  strou^  adheaitnuL  The  pmsterior  sub- 
arachnoid ffpice  wa.«  empty.  The  sulKirachnoid  Hpacefl  at  the  Imm  of  the  brain,! 
including  the  interpeduncular  space,  as  far  forwards  an  the  otitic  coiumtssure,' 
were  obliu-rnlwl  by  orgauiwil  lymph.  Fniut  tnu'fs  of  opaque  tliii;ki-niii([  on  ibo 
tipfl  of  tho  tempo ro-i^pht-jn-ida]  loltec.  The  pouvolutionB  w«re  flaitGaed.  I.atfval 
Vinirici^s  d'atmiini  vnth  ^emuh  icnitn)  jtwd,  witli  flakes  of  yellow  lymph  ilo,»tJiig 
in  it,  and  in  the  duscendmg  home  purulent  tluid.  Ependyitui  muck  thickened. 
Choroid  plesuwa  shrunken  into  hnnl  dnrk  mn!«aes  emWdded  in  the  Ihirkeued 
C|>eDdynaa.  Third  ventricle  conlaineil  Huid  similar  to  that  in  the  lateral 
ventriclea.  Fourth  rmtTicU  mtiuty  iihut  off  from  third  by  ii\^mtnaiofTf  adhesum 
ai  poatej-urr  end  of  iter ;  it  wns  spherical  in  shape,  and  contained  watery  fluid, 
being  nhsolnUhj  cloi^d  alto  bflntr.  Thus  the  drainage  eytt*.'m  of  the  brain  was 
converted  into  three  cy»Ca  with  differing  content)!,  the  lateral  and  tliird  ventricles 
containing  gri*enish  w.itt>ry  flnirt  with  fibrin  aud  pun.  thL-  fourth  vi-ntricle  con-i 
t&iiiing  cUar  fluid,  and  the  posterior  subarachnoid  space  being  .in  empty  eyrt 
.with  thick  walls.  Rrain-itilistAnce  rather  soft  Membranes  of  spinal  cord 
[adherent  in  front,  and  thickened  and  opaque  posteriorly  ;  but  there  vm  no 


igreen  lymph  on  the  cord.  The  tympanic  cavitiM  h«th  conUinwi  miuc  pu?,  but 
tlie  drum- me mb races  were  intact,  and  the  osaicU-s  normal.     Viscem  uoriital. 

In  a  thirty-rourth  case  (1882  ;  age  at  oii*et  .'i|  months  ;  ill  4-i;^ht  weekft)  vre 
found  th<  jtoAi-rierr  iubarof.hnovt  npace  annpUUly  Jilltd  with  Jinky  lymph.  Com- 
munication between  the  eubanichiioid  ipace  of  the  brain  and  ihat  of  the  cord 
Vfiia  thus  intemi[ited,  but  when  this  lynijih  was  niiiuved  the  cepe!iri>«[>itinl  fom- 
nieu  was  found  patent.  Vmtru'lcii  modtrnttiy  dtxtriuiett  intK  ilighthj  turhid  vatenj 
fiuitt^  of  vfhii;h  about  7  oz.  eAnaiiod  while  the  skull-icap  wa«  being  rernovftd. 
Ependyma  of  vcntriclea  everywhere  thickened,  mach  injected,  and  Haked  here 
and  there  with  inllammntary  lyni]ih.  This  wa«  gpeciatly  marked  iu  the 
dL-scending  homs  of  the  lateml  venlricli'a,  which  were  thicltcnsd  and  matted 
toother.  Brain-subdUinte  a>ft.  Tho  arachnoid  over  the  inlerpedaiicnlar  spaca 
(■ira«  thickened  and  (EdeniatoU!>.  The  conrnlutiona  were  flattened.  The  upper- 
Bioat  inch  of  the  spinal  curd  appeared  quite  normal ;  the  re»t  was  not  examined. 
Tympanic  cavities  nomtiil.     Viscera  not  examined. 

In  a  thLrty-fifth  tiwo  (1079  ;  ago  at  onset  4  months  ;  ill  eight  week^)  there 
was  menin^tia  at  the  base  from  the  optic  commissure  to  the  medulla ;  mncH 
lymph,  espi-ctally  bohinJ,  where  it  wa^  tougher  and  npjuirently  older  than  else- 
where ;  it  hiofJud  th*  jiastrrU'r  tuimraehnoid  »jm(r,  and  qniif  clonnl  ihf  cfrebro-sjiinal 
foramen.  H7f<(roceplMlua  vns  j>rp«mf.  The  dilated  veiitricK's  vuiitained  winie  pui, 
M  well  as  watery  ilnid,  and  their  lining  membrane  waa  thickened.  The  right 
midtlle  ear  contained  a  little  put,  the  left  was  normal.  SpiiuU  cord  not 
examined.     Viscera  normal. 

In  a  Ihirty-aixth  am*-'  (1892  ;  ago  at  onBCt  1 1  numtha  ;  ilt  nine  woeki*)  the 
conToUitionn  were  flaltene*!  and  free  from  lymph,  l.aUrtil  cmtrifJea,  foramen  of 
Monro,  tltird  vmtruU  and  iter,  nil  grtatly  dvitenfifd  icith  eUorfiuid.  The  npi»er  part 
of  tho  fjurtb  ventricle  wiia  distcDded  with  clear  fluid,  but  ihe  tower  part  u-tw 
Migrated  btf  adhrsiont.  The  Ijittinil  opDiiings  of  the  fuurth  ventricle  were  eloBwl 
by  fine  inenibranL's  bulged  up  by  fluid  belnw.  There  was  an  opniiiiig  alout  the 
position  of  the  cerehro-tpinal  foramen,  probably  artiEciat,  as  two  houra  before 
death  trephining  had  been  done  over  the  occipital  hone,  nnd  an  attempt  made 
to  drain  the  fourth  ventricle  ;  the  attempt  failed  owing  to  the  pri-itcncc  of  the 
adhesions  in  the  fuurth  ventricle.  E|>eiidyma  norm.i!.  Vt-ins  of  Onlen  normal. 
The  posterior  sitliar.nhnoid  B|iair\e  had  lu^-en  distended,  and  thorc  waa  exceM  of 
iubarachnoid  tliiid  around  the  jtpinal  cord,  but  no  lymph.  Four  wefiks  before 
death  both  tiiiii]>unLc  membnine))  had  been  ineiacd,  blood  and  pus  escaping.  One 
week  before  death  tii«  muKtoid  nntrum  had  been  cleared  out  on  both  side*. 
The  petrous  bones  wen?  soft  and  vaaciilar  ;  on  the  left  aide  tlii're  was  a  small 
opening  into  the  skull  along  the  petrosiiuaniosal  suture.  Dura  mater  normaL 
Viscera  norma!. 

In  a  tbirty-serenth  case  (1881  ;  age  at  onset  4  weeka  ;  HI  ten  weeks)  Uueere- 
beiltim  vxu  found  to  he  adhermt  to  Ihf  nieduUif,  and  tlt£  vr:ntn'eie»  ail  ditletidtd  with 
a  iarge  quantity  of  ■axstery  fluid.  The  cranium  waa  extensively  craniotabctic,  and 
in  several  places  wou  perforated,  hules  of  wngiiinTMbk  size  existing,  through 
which  the  cerebral  membrane?,  difltended  by  the  fluid  pressure  within,  projected 
aa  low  soft  Bwcllin;,>«.  Tlu-ve  li;ul  bren  felt  during  lift'.  The  anterior  font<ineUc 
was  very  large,  and  the  lon'^itndinn]  sutn}«  open.  The  tnin  cifiter  of  thin  child 
was  also  under  treatment  for  tnuSling,  great  irritability,  mariied  craniotabca, 
and  plight  enlargeinent  of  spleen.  Great  improvemeat  in  her  condition  was  pro- 
duced by  daily  immctiona  of  mercurial  ointment. 


lu  a  thiny-eiglith  c&ae  (lH7ft ;  age  at  onset  9]^  months  ;  {II  ten  week*)  we 
fottnd  a  dfliraU;  tntmbrane  turoM  the  certi/mtpUuil  foramat,  eompltUty  eittting  it 
The  cerebullum  yfOB  also  attoclted  to  the  iiimlulta  an  each  siOc  by  tine  ailheUonit, 
eiotini}  tiltii  ifw  liiUriil  ()^M-i<iny«,  no  that  pretmiiie  on  llie  meihilln  caused  fluid  in 
tlia  fourtL  venlriolc  ti>  bulge  np  the  lullteticiiift  on  eitlier  oiiU  witbuiit  escaping. 
TliQ  arncbuoid  over  tbe  interpe^luncular  8p»ce  was  thickened  and  o[>aqae.  Ali 
(A«  veitlrichA  vrrr  rnuc/i  ditt^ndrd  tnlh  cifur  Jl*iid.  Tbu  furaiueu  of  Monru 
BilmilUfil  a  fi>n"fiiiger  ;  tW  iu^r  ailniitted  a  leuil-pt-ncil  ;  ibe  fourlb  vi-iilricle 
would  have  hebl  a  Uareelona  tnit.  Tlii^  closure  of  tbt-  exiu  from  the  founh 
Ventricle  w«fl  tf-«lecl  by  pouring  water  into  tlie  ventricle  from  above;  it  waa 
found  tu  hold  water.  Tympanic  cavities  both  coinLtinNl  a  itn&ll  unount  of 
lemi-purulent  fluid  ;  dnim-uiembranea  intact.      Head  only  examined. 

In  a  Uiirty-ninlb  caw  (1887  ;  aye  at  onset  5  years  ;  ill  ton  wt-ek*  ;  ilefinito 
history  of  a  fall  on  the  occiput,  followed  tlie  mtito  day  by  pain  in  the  head,  and 
two  daj-a  later  by  vomitint:)  tlierc  was  boiuo  capillary  injection  on  (he  outer 
BUrfaee  of  the  dura  nuit«r,  lite  vesBeU  of  the  pia  mater  were  injected,  especially 
OQ  ibu  right  fidv,  ami  tbe  puiicta  varciiIoni  tuoro  utiiiiuroiis  than  neual.  Ther« 
was  some  puriform  tluid  at  Hia  baae,  and  lymph  muiid  tlic  ve«Aela  tn  the  left 
Sylvian  fissure  ;  eontc  ul»o  over  the  |>oii9  and  niedunn,  un-l  Btrtak^  of  it  over 
tlie  inferior  eurfui^c  of  the  cei-ebcUuni.  Tliu  convolutions  wi!re  flalteiteil,  and 
the  ventricli-fl  nmi-b  di^teiideil  with  cli-ar  fluid.  Unfurtitnately,  we  have  no  nole 
of  the  condition  of  the  iter  or  of  the  ccrebro-npinAl  fornmen.  The  tympanic 
cavities  utid  the  spinal  cor^t  were  not  examined.  The  luwtr  lobea  of  the  lungs 
wen!  conueated,  lliy  upper  cmpbyeematoua 

In  a  fortieth  ca«e  (1877  ;  age  at  onrat  3  nionlb*  ;  ill  cVren  weeks  ;  extreme 
head- ret rsictinn  ;  extreme  o]  i-^tbotonos ;  exten»<ir  »pusni  nf  liinbit)  the  convolu* 
tions  «eri!  tlallened,  and  the  lateral  ventricles  ifrtatly  Juleyuted  tnth  clear  Jtuii 
(estimated  at  10  o£.).  The  cerebellum  was  (irnity  adherent  to  the  dura  mater 
behind  the  furameu  niEffuum  by  stront;  adbeaiouK,  which  bad  to  be  ecvvrvd  with 
the  knife  l>efnre  the  cert^liellum  crould  bt>  removed.  .4  ^trm  shift  of  thieixned 
eieatr^(^a^  vufothrayi*  ttrcUKed  aercu  from  o^Ullum  to  nurfuUo,  Uaving  no  aj^rture 
triuUerer.  Arachnoid  over  medulla  thickened  and  oedemalous.  Cicatricial 
thiekeuiuj;  at  tij^  of  both  tvuiporo-spbcunidal  lobi-*,  i-xl*-iiBiv'e  on  the  left  side. 
There  w&s  Hiinilur  thickening  almitt  tlie  edge  of  lite  velum  interpoaituni,  antl  a 
amoolb  membrane  elrelehed  across  from  the  foniix  to  bc-yond  the  choroid  plexus 
on  each  side,  biuding  down  these  plexuKa  immovably.  Many  small  ilistcnded 
vexselt  Wen;  seen  passing  into  and  under  thiD  tncmbmne.  When  the  membrane 
had  been  picked  away  the  optic  tbalmui  cuidd  be  made  out,  and  two  lar^  dis- 
tended veins  (veins  of  Oalen).  The  iter  would  have  admitted  a  leiubpencil. 
Fourth  Ventricle  diiitended.  Upfwr  (lart  of  spiual  cord  adherent  to  iti  dunk 
mater.     No  further  examination  was  permitted. 

In  a  forty  first  caw  {1 898 ;  a^e  at  onwi  1  year  ;  ill  twelve  weeks)  (he 
** p08t4->rior  arachnoid  bridge"  was  slightly  wlberctil  to  the  dura  mater.  It  was 
distinctly  opaque,  eipecinlly  above,  where  the  arachnoid  joiiia  the  pia  on  the 
crrsbcUum.  The  medulla  was  adherent  to  the  cerebellum  both  iufvhorly  and 
latemlly,  d/mng  eomfletfli/  thf  crrrbro-rpinal  and  latrral  foramina.  Fourth  vtn- 
trifU  conMulerahly  dUutrd ;  it  u»u  a  elaatd  eavity,  tht  itfr  bting  ohliUratei  abov* ; 
it  contained  clear  fluid.  Third  vtntrirU  and  fyramen  of  Monro  diiattd.  Latrral 
tcntricttt  greatljf  dittntdtd  in'fA  clear  fluid.  Ependyma  normal.  Choroid  plexuaet 
rather  hard  and  cord-like.     Vcluu  iuterpo&Uuui  eliuhtly  opoi^ue.     Veins  of 
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Giilen  normal.  Tlierc  was  some  opocity  of  llie  pin  arAclinniii  iu  tlie  interpeJan- 
cular  spoce  ami  aljoul  the  optic  cbiu»niB,  also  iu  tlic  Sylvian  fuuiiu'c!),  nlii^re 
there  were  soirie  mllifMORs.  A  few  fttiiall  pntcliea  of  opm'.ity  were  found  also  on 
the  frontal  and  lempon>spheiiuiilal  lobcit.  Sli^lit  opacity  uf  aniclinoitl  on  pos- 
terior aspect  of  epiual  cor<l,  mid  a  little  vxcess  of  9u1jjir»c)mi)td  Itvii*!.  Trriipanio 
cavities  qnitc  iiurtiial.  Viweni  iiurmal,  t-xix-pl  Ibiil  Ibc  etuiiiAL-li  cuntaiuod  %vtva» 
altcreil  IiIotaI.     Glands  normal. 

In  a  fiirty-sccond  cjwe  (1887  ;  age  at  onset  3  yean  9  months;  ill  twelve 
T-fcki> ;  orifrin  possibly  traiinintic,  »  window  harint;  fnllen  on  tlie  hack  of  his 
liead  two  weeks  bcfure  the  ons'it)  wc  found  iht  tpiHttt  membranf$  ailhcmtt  U> 
the  eorti  itt  thr  iijijifriMot  rem'ci'l  rnjifm.  Poslerior  nmi'linnid  hi-iilgi'  showed 
^poI«  tit  organised  lymph.  I'oiterior  »iibnrafhn/>id  jtpciiM  diMeutltd  \nlli  ctfar 
Hiiiii,  titc  preMtire  of  wbicli  hud  sli^^litly  hallowed  out  the  ccr«Wtlum  on  <'acU 
aide.  Tfu  hnvr  jmrt  0/  ihi*  tyact  vn»  0/  coniaU  form,  tfn  aj'rx  of  Oie  euht  biing 
formrd  htj  the  adhenoM  of  the  nxemJirnnes  to  the  ra-viml  eord.  Cereliro-fipiinil 
lonmi^n  dilated.  Sliylit  cicatricial  opacity  over  pons  and  medulla,  with  cystic 
iul^dii^r  at  the  position  of  the  closed  lateral  fummina.  Anterior  tase  normtiL 
Ha.'inorrIiBi;ic  tliiii  filst  itifmbrane  on  aracbnoiJ  Burfuui.'  of  dura  nuitor  ovir 
LiJlh  hemispheres  and  a  fi^w  .iiiiall  hnrmorrhiigio  fipotji  over  pwlroua  purtion  ot 
both  leni[»oral  t>nne».  C'onvulutious  Hli^^btly  fluttenrd.  I'rulTirl^a  nft  fnvdf- 
rittly  iii*tf.n(led  with  fUnr  fiuid.  ]t«r  ndmitteil  a  crow -quill.  Brain-AiiliHtance 
faiily  firm.  L'pjwr  part  of  spinal  cord,  btlow  a^-UiKsion  of  arachnoid,  was 
normal  ;  lower  jwrt  not  exiiniineO.  Left  tynip-iiiic  cavity  normal  ;  ri>;]it  lined 
with  fine  grnriidatioii«.      I)rnrii-riifiriliriine!»  both  intact.      VifCi-ra  normal. 

In  a  forty-third  ca^e  (1SW4  ;  afje  at  onset  .?  years;  ill  twelve  weelcs)  the 
openingH  from  the  fourth  ventricle  were  cioafd  Ut  dtiicatt  but  finn  adhetimix  of  the 
ctrtbeilum  to  the  mrtluUa.  Some  partly  orh'Oinsed  iallniumntory  exudation  was 
fmmil  on  the  i>ous,  and  as  far  forwards  as  tlie  o[ilic  chiasina,  and  the  uptic 
nerves  were  flii^litly  bound  down.  Thi?r«  -wan  none  on  the  convolntiims,  hut 
these  were  flattened,  'ilie  vt-niriclea  coutairivd  jK:rfeotly  cluar  lluid.  attil  letre 
tnwdk  Ji»tctt<Ut}.  VeUmi  interp<witiini  8li^;hlly  bound  down.  Ikr  dilated. 
Fvurth  vnitrirtt  dilutfl,  with  dislL-nded  incmbnuics  over  llie  lutvral  bonis,  form- 
inj{  a  jHiiich  on  either  side  clnftn  to  th«  vji;^ii8  nerve.  These  jmucbcs  rfpreaeiited 
tli«  closed  lamnd  openings  ;  ihey  could  he  inado  more  prominent  by  compjeiwing 
alifihtly  the  fluidnlistended  ventricde.  Spinal  cord  not  examined.  The  right 
tytnpniiic  cavity  coiitaiiieil  soniL-  viscid  fluid  ;  its  liniiit;  meiubmrie  was  thickened 
and  pinkish  ;  dnim-niembrane  oprnjue.  Left  tynifianii'  covily  •[nit"'  iinmiah 
Viscera  normal,  except  that  there  was  a  little  collapse  at  the  ba;!i>8  of  the  lungs. 

In  a  forty-fourth  case  (1696  ;  aye  at  onset  1  year  4  months  ;  ill  thirteen 
WCTiks  ;  extreme  heail-retmcCion  ;  opisthotonos;  exletiswr  spa»m  of  limb»)  wc 
found  the  posterior  arachuoid  bridge  adherent  to  the  dura  matpr  over  it,  but 
Trhen  separated  it  wat  tliin  and  nearly  translucenL  Tlie  cerebro- spinal  foramen 
vai  open,  tliou};li  it  uiut  Muialk-r  than  usual  ;  the  lateral  forutiiina  iippcarcl  to 
be  chined.  The  fourth  ventricle  wan  nnnh  dihiteil.  Fruni  it  and  the  subtimc-h- 
noid  pj»Bce  of  tbc  con!  2  vz.  of  v\cur  fluid  were  rptinjvcd  by  a  byiKMlerniic 
iyringe  pamed  Kdow  the  uncond  Innibnr  vertebra  nt  the  coninu-nceniont  of  tlic 
aitto|)sy.  When  this  ceawhl  to  flow,  a  fresh  supply  of  cle-ir  fluid  was  eafily 
obtained  by  ptinctur<!  through  the  funlanclle.  snd  it  was  f<nind  that  otch  latfmt 
ventrieir,  ttnu  a  Kjiitrnlr  carili/  lii^nJrtl  trith  ctntr  fluid,  the  funnn^i  of  Mwro 
bting  quite  ohliUrated  on  each  side.      The  Her  mu  aUo  obtHeratfd^  and  the  tliird 
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ventricU  (/Aiu  doted  both  aboee  and  UUnp)  mu  dittendrd  vith  clear  Jluid.  So 
tliiit  in  this  cow  the  lirUrostatic  iijstetii  of  tliv  Itnitii  uiiil  cuni  wm  •mctvJ  into 
four  ttetiona — the  riglit  Uteral  ruiitriiilef  the  k-rt  latural  ventrick-,  the  third 
runtricW,  aud  th«  fourth  ventricle  and  the  •ubamchiioiil  space  of  the  cord — all 
dislemleiJ  with  clear  fluid.  EpviiJyiuu  wn-  sli(;htly  o]ifU]uc.  Slight  ojiocity  of 
the  pia  amctitioid  about  the  ihiasui;)  ernl  iitlerpe^luiicular  sjMLce  and  Sylviaa 
fissures,  and  more  markedly  on  the  aDltrior  end  of  the  mperior  vermiform  pn> 
eejHt  «f  the  oerebellura,  but  none  on  the  lemjwjro-splienoidal  lubes.  Higlit  ear 
Burtiiitl ;  left  ear  contuioed  a  lilllu  scuii-puruleul  Huid.  Tyiaijaiiic  mcmbraues 
nuniiul.      Spinal  cord  tiormftl.     Vibcera  ncimial. 

In  a  forty-fifth  cu»*  (1892  ;  a^c  at  oiiwl  9  nionlhs ;  ill  fourteen  wecV»)  the 
cerebeliuTn  wu  completely  adhertnl  to  the  matittla.  The  adhesions  Wft«  firm 
and  vweular,  and  formiMl  a  oiaplcte  birrier  to  the  paAsa^^  of  Uuid  from  tb« 
YeiitrivleR  to  the  subarocUtiuid  B[>iice.  Fluid  iryected  through  the  iter  irith  a  yiiw 
glaiji  lubi  undgr  a  pmtun  of  2  fed  of  iroter  dui  nut  pom  at  all  thrvuyh  this  barritr. 
laUrai  ventricU$  greatly  dilated^  and  contained  more  than  Mi  oz.  of  clear  fluid. 
Xpendynia  ilightly  ({rnuular.  Fomiucu  of  Monro,  third  ventricle,  iter,  and 
fourth  ventricle  aU  mucft  dttated,  A  suiall  lieniia  of  tlm  cercWIInm  protruded 
thronj-h  a  in-phine  upening  in  the  riyht  occij.ital  boDC.  This  oj»ening  wm 
mail*;  uiac  days  bufure  death  ;  thr  iigh  it  alxiut  7  oz.  of  cerebro-apiual  fluid 
Itud  been  removed  from  the  base  of  the  brain.  Dura  mater  over  the  pwterior 
Bubarachaoid  space  normal ;  arachnoid  MiinL>w-hat  thi>(:kuned  uud  opaque.  Tfao  sab- 
arachnoid  space  of  the  cord  contained  some  exi'tvin  of  clear  fluid.  Tympanic  cavitJet 
noriiiaL     Viecera  noruiiil,  except  for  the  prvftciic-v  of  a  M(>ckd's  diverticulum. 

in  a  furty-sixth  aim  (1897  ;  a^e  at  onset  3  uiotLth? ;  ill  Bfttrcn  vecksj  the 
cerebellum  Wds  ouiirely  aJhervnt  to  the  medulla  iiiferiorly,  so  that  the  eerthro- 
tpinal  and  Uilertd  furaminn  were  eloted  l-jf  fiimtm  wOitxiom.  Ko  recent  lymph. 
The  posterior  aiachnoid  brid^^  was  much  thickened,  opaque,  and  Atlhervut  to 
the  dnra  mater.  Jn  tKt  mid-cervieal  mnon  of  the  (onl  the  dura,  arachHoid,  and 
pia  tPfre  fill  inattM  toytthtr  and  Jirmltf  united  to  the  cord.  The  convolutions 
were  much  flattened,  and  ttie  taieral  ventriclfs  i}rf*itl}f  dUatttl^  coRlainin};  abont 
14  OK.  of  clear  lluid.  Itie  roraman  of  Monro,  tliird  ventricle,  iter,  and  fourth 
ventrii^U  were  a'l  grtMly  dilated,  Ependynin,  choroid  pkxuiiefl,  and  vein* 
Oalen  normal.  The  whole  uf  the  anterior  surface  uf  the  puns  was  adlirrent 
the  bone.  The  aroclmoid  nvor  t1ie  inlerpi>duncular  epnce  was  opaque  and 
thickeiivil,  anil  di^tcndwl  by  clc-ar  fluid  below.  There  were  adhesions  over  the 
Buiface  of  llie  Sylvian  tis^urpR,  but  nme  in  tlicir  deeper  part*.  Tlicre  waa  much 
opacity  and  thickL-uin^  un  iho  inf<"rior  surfate  of  botJi  temporo-spheaoidal  lobes, 
CHIivcially  at  their  anterior  extreitiitiea  Tltire  were  also  |iatchea  of  white 
thickening  along  the  sulci  ahnoftt  up  to  the  vertex,  especially  in  the  anterior 
part  of  the  brain.  Below  the  adhesiouo  in  the  luiil^ccrvical  region  the  npinal 
mcmbranca  were  alm<ii<t  normal.  Tyiu;>anic  membranes  and  owicles  normal ; 
niuco-pus  in  Ujth  tympanic  cavitiea  The  lower  lobe  of  each  lung  contained 
areas  of  coilapw,  iutenuiseil  with  areas  which  on  section  were  maruuu-ied,  will 
slightly  fpuiiuliir  inrfAce,  solid  but  friable,  fiinking  in  water.  Anterior  lowi 
iuar}{ia  of  left  lower  lubu  empliy«(fmatoua     Other  viact-ra  aud  glands  normal. 

In    a    forty-*cventh    casti    (1878  ;    a^e    at    onset    8    n-cckji ;    apparently 
recovered  after  an    illnesi  of    thirU-eu  weeks^  and  gnlned   flesh,  thon-^h   wit 
occasional  vomiting  and   some  divergence  of  the  eyes  oo  going  to  tl««[v 
appeared  to  be  going  on  well,  but  three  months  after  appareot  recovery  wh 
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taiTie-i  oil"  in  tnwnty-four  hours  l>y  a  severe  atUck  of  vomiting)  we  fuiuid  tlie 
ctjnvuluUuDs  Hattcued  anJ  tlie  vmtrx^l^B  wnwA  disteiidM  trith  ctear  Jtuid.  Th« 
ecTrhrH'tpinal  fnmmtn  ir,a»  tjuiU  cloud.  ^  cicntn'nai  memlrrant  imitiii;^  tlie  nufiericr 
paj't  of  the  medulla  to  the  cerebelluuL  Tliis  membniii«  eJiuwitl  two  or  three 
Btiiull  anas  of  Jetiiiite  while  ciciitrix,  al«o  soiim  eiiiutl  hti^tRorrhuj-es  iiear  them. 
Thuro  were  traces  of  cicatrix  (lUo  cu  the  ti]>  of  tho  riyht  t(.-iiip<iru-^|iht*iiijiijal 
lohe  (none  on  left).  The  tympanic  cavities  contained  f^onie  turhiit  mucu^  nnd 
one  of  thani  ahowcd  a  little  hare  hone  and  eume  pale-red  granulationg.  Viutra 
aonnal.      No  tubercle.      Spiual  cord  not  examined. 

In  a  furty-ei);hth  caiu:  (IbTU  ;  a^c  at  ouifct  9  weeks ;  apparently  re- 
covered after  an  ilhie^s  of  ten  weeks,  but  died  un.xi>ecledly  seien  monllie 
later  after  two  iluv«  of  slight  cauinli,  having  lu  the  inti^rvol  appeared  tu  he 
quite  veil)  we  found  the  laUral  xinitricUi  t^uaUtj  and  conwidtrabiy  dUiifM 
vUh  cUar  finid.  The  corpora  striata  were  liuoly  ^runulur  on  the  eurfave,  a*  if 
dusted  with  wind.  A  large  thin  tmnahieent  t^yst  was  attached  to,  and  apparc-utly 
avow  from,  tho  laft  choroid  pluxus,  otcupying  tlie  deeceiidinjj  and  posterior 
comua ;  it  contained  clear  fluid.  7  he  ri|;lit  choroid  plexus  contained  a  few 
sni.'iU  imperfect  cy»l8L  The  fonimcn  ol  Muuro  adinitttrd  the  end  of  a  forefiiiyer. 
The  iter  could  W  made  out,  hut  Wits  impei-nicaVile  at  its  lower  end.  Tht  fourth 
vmtricU  wu  enttrfly  phlitrraled,  the  roof  and  llnur  \iA\i^  finuly  mlhertnt  in  their 
nliole  extent.  The  adhii'flirjrii  were  very  tcmgh  indeed,  and  flc]>aratir)n  could 
nut  ha  effected  without  tearinj,'  the  nervous  subituuce.  There  was  iiu  recent 
lymph.  The  cerehi-o-spinal  foranieu  whs  open,  and  there  was  an  entire  uh&euce 
of  any  niorhiJ  chunye  in  the  iiieiiihnuies  in  its  neif^hbuurhood  aud  over  the 
pons,  hut  there  were  a  few  small  hrowniah  Hpots  in  tiie  pia  mater  over  the 
ftntttfior  labes  of  tlie  brain,  and  over  the  tip  of  each  teniporo-HpheiiuitJal  lohe. 
Cervical  cord  and  meinhraties  normal ;  rest  of  cord  not  exauiined.  The  right 
tyiiipniiic  cavity  was  lined  with  red  thickened  mucous  membrane,  wliich  could 
be  easily  ntripiied  froim  the  hone  ;  it  cnntained  mnro-pn«.  The  drum  mcmhrare 
and  the  oa<iiclfs  had  duappcared.  The  right  petrous  hL>ne  was  evidently  in- 
flauied,  it  was  too  va-tcular,  nud  pofter  than  normal.  The  left  jielJ-ous  was  less 
Vascular  Ihau  the  ri;;hl,  aud  tliu  otwicles  were  pie^ent,  hut  tlie  drum-memhrone 
waa  pifrfnmtfd,  and  the  tympnnic  cavity  cimtained  niueo-pun,  aud  its  lining 
membrane  was  like  that  rrn  the  other  «ide.  Tlie  dura  mivter  over  both  petrous 
bonoi  was  norm.il,  and  there  wan  no  vascularity  or  lymph  about  the  seventh 
nerves.     Vtucera  uud  jjlnnds  iionual 

In  till*  forty -iiin til  raoe  (1S81  ;  age  at  onset  G  weolcs  ;  ill  1 1  (  months)  the 
illneiM  1>e;^»  with  a  tit  at  six  weeks  ohi,  fallowed  hy  nyitta^jnius,  diver- 
gence of  eyea,  sotiie  retraction  of  head,  and  a  month  later  by  constant  tpasmoiUc 
movement  of  many  muscles,  which  lusted  four  dav*.  After  this  there  was 
progressive  iucn'jisc  in  the  size  of  tho  lu-nd,  altt-nded  with  |»ersiBteut  [win.  At 
eleven  mnntbs  old  the  circumference  of  the  head  of  this  child,  thou;;h  a  femide 
and  wasted^  exceeded  by  nearly  3  iuclies  that  of  a  healthy  male  child  of  tlic 
&;tnie  n^e  ;  it  Bniuiintt-il  ti>  21  inches.  The  meaitiirenieiit  over  the  vertex  from 
one  auditory  meatus  to  the  other  was  14  j  in<:he<>,  or  t  inches  more  than  the 
average.  The  heud  wa«  «ttill  larger  when  xlie  dieil  two  inouttis  Inter.  We 
found  at  the  autopsy  that  the  convolutions  were  entirtdy  llattened  ouL  No 
fluid  in  tho  subdural  space.  Ventriciti  tnom\o\ulif  liiftirfidid  with  ckar  lluid 
(esTimaled  at  two  pints).  Tlie  fornnien  of  Moirro  was  of  the  diameter  of  a 
half-crown.     Third  ventricle  dilated.     Iter  admitted  a  lead-pencil.     Fourth 
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ventricle  enormously  ililaU-d  (mzK  nf  a  liL-n'a  v:'^).  Entire  adheii<m  of  the  et.rt- 
hcUum  tii  the  tiiif*  and  Luck  of  the  in/vr  jmrt  nf  thi  ttiafntlfi,  thf  tHbararJinoid 
»f)<tcf.  bfing  hen  eiuirrft/  Mittrattd  fty  Jirm  tittitt.  The  adhesion  of  the 
mcuibruDes  cuiitinu«d  <.luwu  U>  ihe  level  of  the  lliirti  cervical  vertebra.  Below 
tbis  lliu  aruchiiiiid  cunlil  W  se[>aratvil  from  tlif  |iia  iiialfir.  Viitcem  mid  glaudi 
itorrunl.  It  mi.:ht  poitsibly  tie  thouglit  tluit  thin  woa  a  cme  nf  congenital 
hy-lrocephaliw  ;  but  at  thrt.*i;  niouilis  ol"  aj,^;,  six  wiioka  after  the  tirst  (»>'ni[Jtotii»s 
the  head  WM  still  of  nuiinal  eizi^ — the  circumference  beitiB  then  18i  luche?, 
and  the  ineiutiirctiiciit  over  tliu  vertex  fniiii  nieatuii  lu  nieutua  lOA  iiichc*. 

Tltti  fifneth  i-jise  U8!)I  ;  a;;;^  iit  titiHt-t  S  yearn)  Ke  have  left  ta  the  laiit, 
because  of  the  cZL-vptional  condition  foiiiid  nt  tlie  autopsy.  A  boy,  af^d  two 
years,  uftcr  a  forttiipht's  catarrh,  became  fretful,  and  vomited.  Thu  vuniitinf; 
waft  rcpvHlvd  sevfr.d  tiuu-s  uii  the  two  sulisC'Hii'nt  days.  On  (he  second  uiid 
tliinl  ilays  be.  wemeil  oTily  partly  consciaiis,  Ijiy  etili,  nimle  no  nuund.  On  th« 
fuurth  diiy  he  "ecreame-l  every  live  minutes  for  an  hour,  and  his  head  becajue 
Btraineil  back.''  Ou  eevunil  occusionB  it  was  obiierved  that  he  "ruUutl  his  eyeii, 
clenched  hiet  hands  '>ii<l  twitched  Wth  arms  and  Ic^"  Ttie  hejul-retrnction 
coiitiniieil  iititii  iliuilK  (ten  wcekfi),  and  Leciiame  very  markod.  After  a  time 
tliero  wu«  alsi)  marked  opi^thot^ouoii,  no  that  the  occiput  wtu  brought  to  v-ithin 
5  iiiehea  from  the  buttocks  ;  thi.i,  however,  dimini^thed,  and  before  death  bad 
almoxt  di&ippeared,  thtiii^h  the  heud-retrnctiuu  ivmained.  There  was  rigidity 
of  all  the  liiul)»,  at  first  pli;4ht  and  llexur,  later  and  till  death  inarked  luid 
extensor.  The  abdmiiinal  nuiac.leJt  were  aluo  rigid.  For  a  few  d;»yfl  the  right 
hand  w.ia  in  tht-  tetany  ]>oRition,  but  this  »oon  panetl  otT,  and  oil  the  Hngera  of 
both  hands  were  then  Hexed  at  every  joint;  dnriiiH  the  last  week  the  "claw- 
hand"  was  pre»ei]t,  iiiuirke<lly  on  the  ri;,'ht  siile,  iess  on  the  left.  The  heels 
were  rigidly  drawn  iij>,  bo  that  the  dtjrsiini  of  ihe  ftmt  nn  each  fide  was  on  a 
line  with  the  front  of  tbft  leg  ;  lbs  toes  tnnlraeted  and  the  solc-i  arched.  Tliere 
was  at  timt4  slight  borlzontal  iiystaj^us  in  both  eyes,  and  occasionally  con* 
vcrgent  atrabismns.  Ttie  pupils  varied  in  f>hv.  but  reniained  equal  ;  at  first 
each  nieasureil  about  5  niui.,  and  reacUnl  readily  Id  li^bl.  Twelve  dMys  Inter 
ihey  were  le.'-a  dilated,  but  diil  not  react  to  li-^bt  (nn  atropine  for  ten  days). 
Kflxt  day  they  i-nried  continnnlly  in  sizo,  but  did  not  react  to  Uj-hL  On  the 
fullowing  day  they  were  contracted,  but  atilt  did  not  react  to  lipht.  The  optic 
discs  were  pale,  the  >ip|M?r  and  lower  margins  a  liltl*'  indistinct,  but  the  temporal 
ed^i'-n  defini'd,  Ihith  tympanic  meinbmnea  wtr*!  inoi»ed  by  Mr,  Ballance  nine- 
teen diiys  after  the  on^et  ;  only  a  little  htood  evraped,  no  pii^  and  the  !tympt<miH 
were  not  relieved.  Daring  tlie  ilbieu  the  chihl  wasted  f;ri>atly ;  on  sdniiiwiim 
lie  was  plump,  but  befuif  dcjith  be  liei.>aiE)e  extremely  eniaciated,  tlioui{h  he 
took  ^]iart  of  the  time  by  uaaal  feeding)  a  fair  qiiaucity  uf  nuurinhment,  and  bud 
no  vomiting. 

Tbo  necropsy  was  made  by  Dr.  VoiJcker  and  Dr.  l^en.  The  rpmal 
cord,  ine*lullft,  nerebplluni,  and  llie  (Kwiterior  part  of  the  ceivbrtun  were  ex- 
pnM^I  in  «(u  by  the  i-cinoval  of  the  piwierior  wall  of  the  vertebnO  canal  and 
the  W.!l  of  the  ukuU.  The  thfOA  vertebmlin  wrw  fiiund  difteiided  in  its 
w)iiiL«  it;ii);th.  On  olttting  it  up,  a  rniall  quantity  »f  clear  fluid  fiwnpoil  from 
the  subdural  space.  The  aruchnoid  was  then  oeen  to  l>e  distendtfd  with  clear 
fluid,  which  filleil  the  eubamcbnuiil  spjico  fruiii  the  "cistpm"  Wlweeii  the 
cereWllum  and  the  medulla  to  the  lower  and  of  the  cnrd.  !t«  upper  limit  «-ai 
marked  by  an  opaque-white  currcd  line  in  the  pia  arachnoid  over  the  under 
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luriace  of  the  cerebellum.  The  fluid  was  as  transparent  as  water,  without  the 
slightest  turbidity,  80  that  the  roots  of  the  nerves  (for  example,  the  spinal  ac- 
cessory) could  be  seen  with  absolute  distinctness  tlirough  the  perfectly  transparent 
arachnoid.  On  detaching  the  cord  below,  some  of  the  fluid  escaped,  and  the 
distended  arachnoid  partly  collapsed  ;  the  brain  and  cord  were  then  removed 
together.  There  was  slight  milky  opacity  over  the  upper  end  of  the  fissure  of 
Rolando  on  each  side.  Surface  of  brain  pale  and  convolutions  flattened.  No 
tubercles.  Cerebro-apinal  foramen  patent  and  large  (would  have  admitted  a  lead- 
pencil).  Lateral  foramen  on  left  side  patent ;  that  on  right  side  appeared  to  be 
closed,  and  cerebellum  seemed  to  be  more  adherent  than  normally  to  the  medulla, 
lateral  ventricles  much  distended  and  contained  clear  fluid.  Veins  of  Galen 
and  their  tributaries  were  pervious ;  no  thrombosis.  Foramen  of  Monro 
enlai^ed,  and  third  ventricle  dilated.  Iter  patent  but  not  dilated.  No  depniU 
obstruction  fownd  anywhere.  Both  tjrmpanic  cavities  contained  mucus  ;  drum- 
membranes  perfoct  (incision  fifty  days  previously).  Viscera  and  glands  nonnaL 
No  tubercle  anywhere. 

Analysis  of  Symptoms. — Sex. — Of  the  1 1 0  cases  on  which  this  paper 
is  based,  58  were  males,  52  females.     The  sexes  are  therefore  equally  liable. 
Age  at  onset — 


Under  three  months  of  age 
Over  three  and  under  six  months 
Over  six  and  under  nine  months 
Over  nine  and  under  twelve  months 

During  the  first  year 

„       second  year    . 
„      third  year      . 
„       fourth  year    . 
„       fifth  year 
„      sixth  year 


.    11 

cases. 

.      39 

»» 

.      19 

H 

.      15 

» 

.      84 

cases. 

.      13 

II 

6 

n 

2 

II 

1 

n 

4 

n 

110 
Average  age  at  onset  of  the  110  cases  =  II  months. 

„  „  „         84  cases  in  first  year  =  5  months. 

„  „  „         26  cases  older  than  one  year=  2  years  6  months. 


Eighty-four  (76  per  cent)  of  the  cases  were  in  the  first  year  of  life ;  in 
sixty-nine  (63  per  cent)  the  illness  began  during  the  first  nine  months ; 
in  fifty  (45  per  cent)  within  the  first  six  months. 

The  average  age  at  onset  of  the  14  most  definitely  vertical  and 
suppurative  cases  was  20  months.  This  higher  average  was  caused  by 
the  inclusion  of  two  cases  aged  4J  years  and  5  years  1 1  months 
respectively.  Excluding  these,  the  average  age  at  onset  would  be 
13  months,  very  little  higher  than  the  average  (11  months)  of  all 
the  cases.  But  it  may  be  noted  that  50  per  cent  of  the  14  were 
older  than  one  year,  while  only  24  per  cent  of  all  the  cases  were  above 
this  age. 
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We  may  add  that  we  have  three  times  met  with  posterior-basic  men- 
ingitis in  older  children,  aged  6  years,  8  years,  and  1 1  years  respectively. 

Month  of  onset — In  85  cases  (none  of  them  of  traumatic  origin)  we 
found  the  following  nimibers : — 


January 

.      14 

July    . 

3 

Februui  y 

.      11 

August 

2 

March 

9 

September  . 

6 

April  . 

.      10 

October 

.       3 

May    . 

.      10 

November   . 

6 

June   . 

8 

December    . 

4 

86 


Sixty-two  cases  occurred  in  the  first  half  of  the  year,  only  23  in  the 
second  half — a  ratio  of  nearly  3  to  1.  This  is  a  striking  fact,  and  is 
perhaps  due  to  the  greater  cold  and  variability  of  weather  in  our  later 
winter  and  spring. 

Previous  health. — The  majority  of  our  patients  had  been  in  good 
health  until  shortly  before  the  onset  of  the  disease ;  but  some  were 
weakly,  and  others  rickety.  In  about  half  of  those  of  whose  previous 
health  we  have  notes  (3  7  out  of  7  6)  the  onset  of  the  illness  was  immediately 
preceded  by  obvious  signs  of  catarrh,  either  nasal,  bronchial,  or  intestinal ; 
and  in  six  others  the  symptoms  of  meningitis  set  in  soon  after  an  infec- 
tious disease  likely  to  have  produced  bronchial  catarrh  (measles,  4 ; 
German  measles,  1  ;  whooping-cough,  1).  In  one  case  varicella  preceded 
the  onset.  We  have  also  seen  a  few  cases  in  older  children  in  which 
symptoms  of  meningitis  were  associated  with  influenza.  It  is  clear, 
therefore,  that  the  occurrence  of  catarrh  is  a  point  of  great  importance 
in  the  etiology  of  the  disease. 

Inherited  syphilis,  on  the  other  hand,  seems  to  us  to  have  very  little 
share  in  the  production  of  meningitis,  apart  from  other  lesions  of  the 
brain  or  its  vessels,  in  young  children.  In  only  three  of  our  cases  was 
there  strong  reason  to  suspect  that  the  child  was  syphilitic,  and  in  a  few 
more  there  was  slight,  but  quite  inadequate,  evidence  of  this  condition. 
In  a  paper  by  Dr.  Gee  and  one  of  us  (Barlow)  on  "  The  Cervical  Opistho- 
tonos of  Infants,"  published  in  St,  Bartholomew's  Mortal  Reports  for 
1878,  there  are  2  cases  out  25  in  which  the  existence  of  inherited 
syphilis  was  undoubted,  but  no  necropsy  was  made.  It  must  be  allowed, 
however,  that  syphilis  is  a  possible  cause  of  meningitis.  In  an  article  by 
Dr.  Barlow  and  Dr.  Bury  (1)  are  recorded  autopsies  on  syphilitic  children 
in  which  meningitis  was  found.  In  some  of  these  instances  it  was  localised 
in  the  neighbourhood  of  syphilitic  lesions  of  bone  and  dura  mater;  in 
others  it  was  generalised,  and  accompanied  syphilitic  endarteritis,  gum- 
mata,  or  sclerosis.  We  have  recently  seen  other  similar  cases.  Their 
course  is  usually  chronic  and  irregular,  and  rarely  conforms  to  the  types 
which  we  have  described.     But  in  one  autopsy,  on  an  infant  aged  7 


weeks,  we  foniid  a  softening  gumma  near  the  right  optic  thalamus,  and 
alao  rucciit  1^'mpli  over  tho  pons  and  inodullii  which  had  closed  the  cerebro- 
spinal foramen ;  the  ventricles  were  distended  with  fluid  containing 
flakes  of  lymph;  the  brain  was  very  soft.  Head-retraction  and  con- 
vulsions had  occurred  during  life.  This  ewe  might  have  been  includwd 
in  our  analysis  h\it  fur  the  existence  of  a  definite  cerobral  tumour, 
which  excludes  the  case  in  accordance  with  our  preliminary  tlefutition. 
Siuch.  cases  are  rare,  and  the  greater  number  of  instances  of  meningitis 
in  syphilitic  children  are  probably  examples  of  the  presence  of  two  inde- 
pendent diseases  in.  the  same  piUicnt.  Coincidences  must  occasionally 
be  met  with ;  the  inhtiritaiice  of  syphilis  olfords  no  protection  from 
catarrh  and  otitis. 

Previous  otorrhoaa. — This  was  noted  as  absent  in  57  caum,  Tn  one 
case  otonho^  occurred  four  weeks  before  the  onset,  but  ceased  two 
weeks  before.  In  throe  caaos  otorrhoea  was  siud  to  have  been  present 
from  a  very  early  age ;  in  one  of  these,  however,  the  onset  followed  a 
fall,  and  was  prolmbly  traumatic  and  independent  of  the  aural  con- 
dition ;  and  in  another  the  tympanic  membranes  were  intact  at  the 
»utop-iy. 

Influence  of  dentition. — We  could  not  prove  any  certain  influence 
of  dentition  in  the  causation  of  this  disease.  In  only  seven  casoa  have 
we  notes  of  teeth  being  cut  during  the  illness.  Karely  did  we  fiud  that 
tbe  child  had  been  observed  to  put  its  hand  into  its  mouth. 

It  must  be  not^-d,  however,  thnt  the  number  of  wises  occurring  in  the 
second  three  months  of  life  (thirty -nine)  is  more  than  three  times  as  largo 
as  the  number  (eleven)  occuning  during  the  first  three  mouths.  PosHibly 
this  may  indicate  some  influence  of  dentition,  but  we  are  mora  inclined 
to  attribute  it  to  greater  exi)08nre  to  cold. 

Injury  to  the  head  as  a  cause.— This  is  a  possible  factor  in  the 
etiology  of  meningitis,  even  apart  from  fmcture  of  bone  ;  and  careful 
inquiry  sometimes  discovers  a  clear  history  of  the  occurrence  of  a  fall  or 
a  blow  on  the  head  shoitly  before  the  onset  of  the  disease.  Some  of 
these  occurrences  wo  probably  mere  coincidences,  but  in  a  few  cases  the 
8e4|uunce  seems  to  bo  one  of  cause  and  effect.  For  insUiiice,  one  child 
"  had  a  fall  on  its  forehead.  Was  irritable  after  this.  On  the  third  day 
after  the  fall  it  screamed,  and  on  the  fifth  day  its  head  was  retracted.'* 
A  second  "fell  from  a  girl's  arms  on  the  pavement  on  May  22nd.  The 
fall  was  seen  by  the  mother.  The  child  was  huuhcd  to  sleep,  but  did  not 
move  its  head  pi-operly  after  this.  Had  been  <[uito  well  before.  Vomited 
the  same  day  (after  a  powder).  Retraction  of  the  head  marked  since 
May  2Sth."  A  third  child,  2 J  years  old,  "fell  on  the  back  of  her  head 
on  December  26th;  did  not  seem  to  hurt  herself;  played  afterwards. 
On  the  27ih  she  seemed  to  ba  ill.  On  the  38th  a  con\iiIsion  occurred, 
lasting  three-quarters  of  an  hour  (hands  and  feet  clenched),  directly  after 
which  retraction  of  the  head  came  on  and  lasted  two  weeks.  Vomiting 
also  soon  aftor  the  fit."  A  fourth  child  was  seen  by  its  mother  to  fall 
on  it«  head  from  a  couch  (the  distance  estimated  at  \S>  inches).     "An 


hour  afterwards  it  romitwl  ;  it  had  not  voTnitetl  >>cforo.  Next  day  th« 
vomiting  recurred  five  or  six  times,  and  agniii  on  iho  third  day.  Head- 
relroclion  began  on  tho  third  duy."  lii  a  fiftb  case  a  full  on  the  head 
oucuned  "just  before  the  onset  of  the  ditteaoo,  and  a  bruise  wua  found 
on  thcj  vertex.  The  child  seemed  ill  afterwards  and  vomited."  A  sixth 
child,  aged  5  years,  "  was  frightene<i  by  a  fowl  Hying  at  her,  and  fell 
on  her  octiput.  On  the  Siime  d-iy  she  complained  much  of  pain  in  her 
head,  but  did  not  vomit.  The  pain  coutinued.  On  the  third  day  after 
the  fall  fihe  vomited  these  timc&  Head  •  retraction  commenced  a,  few 
days  laier." 

With  regard  tu  blowe  on  the  head  one  case  seemed  clear.  "A  broom- 
handle  fell  on  the  child's  head  at  aix  o'clock  one  evening.  He  cried  for 
ten  minutoft,  and  a  red  mark  came  ont  on  hla  forehead.  Vomited  four 
times  during  the  night.  At  eleven  o'clock  next  morning  a  lump  was 
found  over  his  fontanollc,  and  ho  held  his  head  buck,  llio  eyes  have 
twitched  ever  since."  In  another  case  a  "window  came  down  on  the 
back  of  the  child's  head  "  two  weeks  before  the  onset ;  but  though  no 
symptoms  were  said  to  have  been  noticed  for  a  fortnight,  yet  the  antopey 
(P.M.  42]  made  it  probable  that  the  injury  was  really  the  cause  of  the 
fatal  meningitis. 

The  first  sign  of  the  disease. — We  have  careful  notes  of  this  in 
102  cases,  and  find  on  analysis  : — 


First  sign  Tomiting             .             . 
„      „     convulsion           .             • 

33  cases, 
29      „ 

„      „     httad-n-traction    . 

ii      ., 

„      „     Hcreaming  or  irritatility  . 
„      „     slcv|jinc«i  or  laii^^uor 

lOS  caaea. 

Whichever  of  these  were  the  first  sign,  two  or  thi-eo  of  the  others  often 
followed  on  the  same  day,  or  a  day  or  two  later.  At  ihe  same  time  it 
must  be  rcmemliercd  that  the  history  has  to  be  obtained  from  the  mothers, 
and  may  not  alwavs  be  quite  accurate :  alijo  that  the  early  stifTneaa  of 
the  neck  is  easily  overlooked  until  the  head  becomes  decidedly  retracted. 
Still  the  Hgures  seem  to  warrant  the  conclusion  that  in  about  one-third 
of  the  cases  vomiting  is  the  firet  indication,  in  one-third  convulsion,  and 
ui  one-third  retraction  of  the  head. 

Early  baling:  of  the  fontanelle.— This  was  noticed  in  nineteen 
cases,  someiinics  by  the  mother  oidy,  at  other  times  by  oursolvee  also. 
In  ono  child  it  was  "  pi-omincnt  on  the  fourth  day  "  ;  in  another  it  wai 
tense  on  the  sixth  day,  an{)  remained  so  till  death  four  days  later.  In  a 
third  it  bad  "  been  noticed  by  the  mother  since  the  fit  at  onset,  and  it 
remained  distended  when  the  child  was  seen  three  weeks  later."  In  a 
fourth  it  was  "  tense  and  convex  when  dm  ticcn,  thirteen  days  after  fall 
on  forehciul  and  seven  days  after  onset  of  head-retraction."     In  the 


I 


certAiiily  duB  to  a  blow,  "a  lump"  over  the  fontaiiclle  van  noticed 
seventeen  hours  after  tlie  injury.  In  a  sixth  case  there  hnil  been  '*a 
lump "  over  the  fonCanello  for  about  two  days  after  the  child  vtas  first 
taken  ill :  it  lusted  a  few  dLi3's.  In  a  seventh  case  there  had  been  *'& 
hard  lump  "  in  the  same  situation  when  the  head  was  first  drawn  back  ; 
after  three  clays  it  softened  and  went  dowci.  In  an  eighth  there  was 
"  a  hard  hunp  "  over  the  fontanelle  "  during  the  first  part  of  the  illness." 
lu  a  ninth  the  fonlonelle  was  a  tittle  bulging  when  first  seen  fourteen 
days  after  onset ;  the  mother  said  it  had  been  so  for  a  week.  In  a  tentt) 
it  was  noticed  by  the  mother  at  the  onset,  and  gradimlly  increased  until 
the  child  was  seen  a  week  later,  M'hen  the  fontanelle  was  found  to  !>© 
full  and  the  veins  of  the  sculp  Urge.  In  an  eleventh  it  hud  been 
observed  by  the  mother  on  the  second  day  ;  it  gradiially  lessened. 
It  is  clear,  therefore,  that  undue  fulness  of  the  fontanelle  in  the  first 
few  days  of  the  disease  is  a  fairly  common  symptom ;  no  doubt  it  in- 
dicates a  considerable  hypenemia  of  the  brain  and  its  membranes,  an 
"active  congfslinii,"  and  an  increased  outflow  of  fluid  frum  the  vessels. 

Head' retract! on. — Tliis  symptom,  if  earl}'',  marked,  and  persistent, 
is  the  most  distinctive  indication  of  a  posterior-basie  meningitis.  It  may 
occur  in  the  later  stages  of  tuberculous  meningitis,  but  is  rarely  of  intensity 
equal  to  what  is  common  in  simple  meningitis  afl'ecting  the  posterior  base 
of  the  brain.  In  rertical  meningitis  there  may  be  no  definite  retraction 
of  the  heiul,  though  there  is  often  some  stifliiess  of  the  cervical  muscles, 
flexor  as  well  as  extensor;  so  thiit  the  bead  does  nut  tend  to  fall  back 
when  the  lnwly  is  raised  from  the  bed.  Our  notes  give  tlie  following 
infoimation  with  regard  to  the  date  of  the  first  appearanre  of  head- 
retraction,  its  iutonsity,  and  its  duration : — 
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Thus  in  34  cases  out  of  77,  or  nearly  one-half,  the  retraction  of  the 
head  began  on  the  first  day  of  the  illness ;  and  in  68,  or  ten- elevenths, 
before  the  end  of  the  first  week. 
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The  intensity  of  the  head-retraction  is  described  as  "  very  marked  ** 
in  13  cases,  as  "marked"  in  23,  aa'"moderate"  in  17,  and  as  "slight" 
in  8.  In  45  its  existence  is  noted,  but  not  its  amount ;  in  all  of  these  it 
was  probably  moderate  or  slight.  It  may  be  concluded,  therefore,  that 
in  about  half  of  the  cases  it  is  sufficiently  great  to  excite  immediate 
notice. 

As  to  the  duration  of  head-retraction,  we  find  that  it  lasted — 
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f         47  =  91  cases. 

The  figures  for  the  cases  known  to  have  been  fatal  are  accurate ; 
those  for  the  cases  of  recovery  are  no  doubt  too  low,  for  in  some  cases  the 
patient  was  seen  on  only  one  occasion,  and  probably  in  many  instances 
attendance  ceased  before  absolute  recovery,  even  as  regards  this  single 
symptom.     And  some  of  these  may  have  been  fatal  later. 

The  figures  indicate  that  in  one-fourth  of  the  fatal  cases  the  head- 
retraction  lasts  less  than  two  weeks,  but  in  one-half  it  lasts  from  four  to 
seven  weeks.  On  the  other  hand,  in  one-half  of  the  cases  which  ended 
in  recovery  it  lasted  from  one  to  five  weeks,  and  in  one-fourth  over  ten 
weeks. 

The  retracted  position  of  the  head  is  due  to  the  tonic  contraction  of 
the  posterior  cervical  muscles,  probably  of  the  complexus  and  other  deep 
muscles  rather  than  of  the  trapezius,  on  each  side.  Tense  muscle  can 
usually  be  felt  distinctly  in  this  position.  An  attempt  on  the  part  of  the 
physician  to  bring  the  head  forward  is  almost  always  painful  to  the  child, 
and  often  causes  a  cry,  especially  in  the  earlier  stages  of  the  disease. 
Even  ordinary  handling  of  the  child,  as  in  washing  it,  causes  much  dis- 
tress ;  only  when  left  quite  undistiu-bed  does  it  seem  free  from  pain.  As 
the  retraction  of  the  head  begins  to  pass  off,  this  tenderness  disappears  ; 
the  head  may  then  be  brought  forwards  gently  without  causing  any  sign  of 
pain.  At  a  later  stage  still  the  head  seems  to  drop  back  rather  than  to 
be  drawn  back,  its  position  being  now  due  apparently  to  weakness  of  the 
cervical  muscles,  and  no  longer  to  any  spasm.  Often  it  is  difficult  to  say 
precisely  when  the  one  condition  passes  into  the  other. 


Ocular  symptoms. — 1.  Sfmhixnius. — Tliis  is  ii  frequent  symptom. 
We  havo  notos  of  its  presuuco  in  36  ciiacs  (couvergunt  17,  Uivergetit  II, 
direction  not  Btated  8),  :ind  it  wjis  reported  to  have  heon  present,  bnt  wa« 
not  observed  by  us,  in  S  other  wutcw,  making  41  in  all.  It  is  much  less 
oommonly  due  to  definite  parnlysis  of  OL-ular  muscles  than  is  the  case  in 
tuberculous  meningitis.  Other  abiiomuil  positions  of  the  eyes  were 
noticed  occasionally.  In  1  case  both  eyes  Tvere  t-urned  upwards ;  in  2 
cases  both  were  turned  downwards;  in  3  there  was  conjoint  delation 
>to  the  left;  in  1  to  the  right;  in  2  there  were  independent  moveniente 
of  Che  eyes.  In  acvenU  cases  there  was  marked  reti-action  of  both  upper 
eyelida,  giving  the  eyes  a  staring  appearance,  such  as  is  seen  occasianally 
in  exophthalmic  goitre  ('* Stellwa^'s  symptom"). 

2.  S'f/$tiii}mM. — This  phenomenon  is  more  common  in  posterior  liasic 
meningitis  than  in  tuberculoids  meningitis.  It  consists  of  oscillations  of 
the  uyelmlls^  usually  conjoint,  In  ra.re  caaes  affecting  one  t-ye  only  or 
almost  so,  spontane<)ua  and  casual  and  not  merely  during  forced  voluntary 
movement  in  one  direction,  aa  in  insular  sclerosis.  In  a  few  castw  wo  have 
observed  simultaneous  eonti-actions  of  the  orbicularis  palpebmnim.  We 
noted  some  variety  of  nystagmus  affecting  both  eyes  conjointly  in  20  cases 
(lateral  in  6  ;  vertical  in  4  ;  upwards  and  to  the  right  in  1 ;  routory  in  1 ; 
direction  not  noted  in  8).  Wo  observed  nystugnius  of  the  right  eye  alono 
in  1  case,  and  nystagraua  of  the  right  eye  mainly  with  much  slighter 
conjoint  afTection  of  the  left  in  1  case.  In  4  cases  in  which  wo  did  not 
detect  any  nysta^tis  there  was  rejtson  to  believe  that  it  had  occinred  at 
an  earlier  period ;  in  2  the  eyes  "  had  been  rolled  about>"  and  in  2  others 
they  had  "twitched."  Thus  there  was  more  or  less  evidence  of  nystagmus 
in  24  cases. 

In  one  case  (P.M.  23),  in  which  trephining  was  done  over  the  left  lobe 
of  the  cerebellum,  a  few  hours  after  the  operation  the  left  eye  was  strongly 
drawn  down  and  affected  with  vertical  nystag^mus  :  next  day  this  eye  was 
not  depressed,  and  both  eyes  showed  slight  vertical  nystagmus.  This 
Tesemblcs  the  eft'ect  noticed  by  Furrier  of  electrical  irritation  of  the 
cerebellar  cort«x  in  monkeys:  "Frequently  after  the  application  of  the 
eleclrcxles  a  condition  of  nystitgnuis  comes  on,  and  lasU  for  some  time" 
(Ferrier,  FuTidions  of  the  Brain,  p.  191). 

3.  FupUif. — Wo  found  the  pupils  equal  in  45  case*,  unequal  in  only  7. 
It  is  possitjle  that  this  inequality  was  phy&ioIogicaL 

In  26  ciLse»  the  pupils  were  of  normal  size  (2  to  3^  mm.) ;  iu  25  cases 
the  pupils  were  ttmall ;  in  1 7  cases  they  were  large. 

In  23  cases  we  noted  that  the  pupils  responded  normally  to  light;  in 
11  we  found  this  reaction  sluggish,  and  in  3  it  tended  to  be  of  an 
oscillating  character. 

If  the  pupils  are  affected  at  all  in  the  earlier  part  of  the  illness,  they 
tend  to  contnictiou ;  at  the  later  period,  especially  if  hyrlnu-ophalus 
cause  compression  of  the  bruin,  they  may  become  dilated  and  iiturt.  Oa 
the  whole,  altcnitions  in  the  pupils  arc  less  common  than  in  tuberculous 
meningitis. 
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4.  Opik  discs. — We  have  notes  of  the  condition  of  the  optic  discs  la 
42  cases,  in  some  of  which  they  were  examined  several  times.  In  27 
cases  they  seemed  to  us  to  be  quite  normal.  In  8  cases  they  were 
decidedly  pale,  but  clear-edged,  and  in  3  of  these  there  was  also  pallor 
round  the  disc  or  along  the  0010*86  of  the  retinal  vessels.  In  3  of  these 
cases  our  opinion  was  confirmed  by  Mr.  Marcus  Gunn,  and  in  4  others  by 
Mr.  Donald  Gunn.  In  4  cases  there  was  deficient  clearness  of  edge,  and 
in  3  distinct  optic  neuritis.  Thus,  out  of  42  cases,  there  were  only  7 
which  showed  any  evidence  of  inflammation  of  the  optic  papillee,  and  in 
only  3  was  this  inflammation  distinct. 

This  rarity  of  optic  neuritis  in  posterior-basic  meningitis  is  in  marked 
contrast  to  its  frequency  in  tuberculous  meningitis,  and  is  most  remark- 
able }  for  the  inflammation  at  the  base  of  the  brain  extends  forwards  in 
many  instances  quite  up  to  the  optic  commissure,  which  may  be  found 
surrounded  by  inflammatory  lymph.  This  contrast  seems  to  us  to  have 
a  very  important  bearing  on  the  yet  unsolved  problem  of  the  causation 
of  optic  neuritis. 

5.  Amaurosis. — Although  optic  neuritis  is  rare,  yet  blindness,  more 
or  less  complete,  is  not  uncommon  in  posterior-basic  meningitis.  If  the 
cornea  of  the  infant  be  threatened  by  the  finger  of  the  observer,  it  will 
often  be  noticed  that  no  winking  occurs  until  the  eyelashes  or  eyelids 
are  actually  touched.  ,  The  light  reflex  of  the  pupil  in  these  cases  is  often 
sluggish. 

Not  seldom  the  bUndness  is  quite  distinct,  and  has  even  attracted  the 
notice  of  the  mothers.  They  say  that  the  child  "  takes  no  notice  "  ;  that 
is,  that  its  eyes  do  not  follow  a  moving  object.  This  may  continue  some 
weeks,  or  even  months,  but  it  usually,  perhaps  invariably,  passes  ofi"  if  the 
child  survive. 

Thus  one  child  was  said  by  its  mother  to  have  been  "  blind  the  last 
two  weeks,"  and  there  was  no  winking  when  the  cornea  was  menaced. 
A  second  at  6  J  months  after  the  onset  of  his  illness  "  never  notices,"  but 
nine  months  later  he  was  thought  to  take  notice.  A  third  "  did  not 
notice  "  for  some  weeks.  A  foxu"th  "did  not  notice  at  the  time  of  head- 
retraction."  A  fifth,  ten  months  after  the  onset,  and  presenting  signs  of 
hydrocephalus,  was  apparently  blind.  The  mother  "  thinks  its  sight  bad." 
Three  months  later  we  noted  that  there  was  no  winking  when  the  cornea 
was  threatened,  but  that  the  eyes  did  follow  to  some  extent,  and  that  he 
would  grasp  a  finger  held  in  front  of  him.  Two  years  after  the  onset 
his  vision  was  again  apparently  normal.  In  a  sixth  case,  three  months 
after  the  onset,  vision  was  very  doubtful.  "  Doesn't  blink.  Looks 
towards  the  light,  but  mother  thinks  he  does  not  grasp  at  things  as  he 
did  five  months  ago."  A  month  later  (then  twelve  months  old)  the  mother 
thought  he  recognised  her  at  two  yards'  distance,  but  not  beyond.  A 
month  later  still  the  mother  said  that  he  could  then  recognise  her  across 
the  room.  After  this  he  completely  recovered.  In  a  seventh  case  blind- 
ness was  first  noticed  four  weeks  after  the  onset,  and  was  still  present 
when  we  last  saw  the  child  ten  months  later  (then  aged  1  year  9  months). 


"Doesn't  flinch  when  finger  is  close  to  eye.  Doesn't  follow  with  eyoa,  hut 
follows  Bounds  at  once.  Certuinly  Mind  for  objects,  but  mother  thinks 
there  ia  sense  of  light."  In  an  eighth  case,  "since  the  tit  at  onset 
(2k  years  old),  vision  has  uppiii-ently  been  lost"  A  ninth  "  lo>it  tiight 
after  four  weeks,  and  is  atill  quite  blind  (twelve  weeks  after  the  onset)." 
In  a  tenth  e^we,  two  month*  nfttT  the  onset,  the  ehihl  "stips  only  li^ht 
ajid  dftrkneas."  Three  and  a  half  nioothB  after  the  onset  Jlr.  Giinn's  note 
wus :  *'  Afy  impression  is  that  ube  uccs  objects,  such  us  ihe  hand,  when 
fairly  close  to  her  face."  Five  months  after  the  onset  we  noted  that  she 
was  "blind."  The  fantanelle  was  then  distended  and  the  sutures  open. 
Four  months  later  (at  thirteen  months  old)  the  mother  siuted  that  the 
child  cuiUd  see  a  lijs;ht;  but  we  found  that  she  did  not  follow  a  waich  or 
a  hand  near  her  face,  whereas  she  looked  at  o[icu  in  the  direction  of  a 
sound.  In  an  eleventh  case  the  child  when  first  seen  three  months  after 
the  onset  "took  no  nntico."  Three  months  later  she  was  corudnly  l)!iiid, 
and  it  was  thou^dit  that  she  had  not  even  perception  of  light  (hearing 
go<jd}.  Six  iveeks  later  still  she  certainly  had  perception  of  light,  &di1 
proliably  some  vision  of  objects. 

It  seems  possible  that  the  amaurosis  may  be  duo  to  iiditbltion  of  the 
functions  of  the  lower  visual  centres — the  anterior  corpora  qnndrigeinJna, 
corpora  genicnlata,  and  posterior  partji  of  tho  optic  thalanii^r^iised  by 
the  inttamrantion  in  the  subarachnoid  space  just  above  them,  thus  inter- 
foring  with  the  eotnluction  of  visual  impressions  to  the  occipital  covtox. 
This  would  not  necessarily  involve  complete  interruption  of  the  li^ht- 
reflex. 

G.  Psntdoglioma.. — The  pernliar  destructive  inflammation  of  the  eye 
which  has  received  this  name  from  the  similarity  of  tho  inEhiinniiittwy 
mass  to  a  glioraalous  growth  ia  tho  eye,  we  have  once  met  with  in  a  c:tse 
of  posterior-ljiisic  mfiiin^iiia.  The  right  eye  showed  ciliary  iiijuction. 
The  iris  was  pushed  forwimls  contcvilly,  Jind  was  motionless  to  atropine. 
The  pupil  wu-s  occupied  by  lymph.  W"\\X\  the  ophthalmoseofHi  a  white 
mass  and  one  amnll  vessel  were  seen.  The  left  eyu  »vas  nttrmal.  The  right 
eye  had  Wen  in  the  same  condition  since  the  beginning  of  her  illness 
nine  weeks  ago;  three  weeks  after  an  attack  of  me,'isleA  from  which  she 
hail,  apparently,  quite  recovered.  She  Itecamo  pale  and  cold,  and  l«x)ked 
as  if  she  would  have  a  fit;  thirty-six  hours  later  a  fit  occurred,  followod 
by  unconsciousness  for  several  hours.  She  vomited  much  the  next  day, 
and  repeatedly  all  the  following  week.  The  head  bepanie  retnified  on 
the  day  after  the  tit,  along  with  thy  onset  of  vomiting.  Tho  retraction 
had  renmincd  unaltered  for  nine  weeks,  and  during  tho  last  two  weck» 
the  bead  had  increased  in  size. 

Otoprhcea. — Since  one  ^Hissiblo  method  of  production  of  basic  menin- 
gitis is  by  extension  of  inHammation  from  the  middle  car  when  otitis  is 
present,  probably  due  largel}^  to  spread  of  micro-organisms  from  the 
month,  nose,  and  pharynx  through  tho  Eustachian  tnlies,  it  becomes  of 
interest  to  ascertain  how  often  a  discharge  from  the  ear  occurs.  \\q  find 
that  otonhuea  is  a  rare  symptom,  and  in  most  of  the  instances  iu  which 


it  occurs  ia  prulbalily  ii  mere  coincideucc.  After  tbo  operatioft  of  pam- 
centesis  tyni|ULni  it  occurred  threo  times,  and  in  ona  or  two  othen  tba 
oporaLioii  i-eveale<l  a  small  quantity  of  pus  in  the  middle  ear.  But  Apart 
from  operative  int«rfor(rnce  ntijrrli<i*u  oecuni'd  iri  only  five  cases,  In  one 
child  there  was  di.scharj:;e  from  l>oth  cava  four  months  after  the  onset ;  it 
lasted  only  tlirec  days.  In  .inother,  seven  iiKnilhs  idler  the  onset,  there 
waa  diachargG  (vf  piis  from  the  loft  ear;  the  child  was  fretful,  costive. 
Ami  voniiu>d  once,  Imt  tho  heaid  waa  not  retractod  afntjsh.  In  a  ihini, 
otorrha>a  occurred  "  some  moitlhs  "  after  the  subsidence  of  head-retraction. 
In  :ilt  these  inKtancen  the  symptora  was  nf  no  imjiortance  from  the  jioint 
of  view  of  etiology.  In  a  fourth  case,  however,  so  early  as  three  wreek» 
after  the  ouset  the  left  cur  iliseharged  thiuk  yellow*  mutter;  tho  otorrhow 
continued  for  Jive  weeks;  thia  may  possihly  have  been  started  hy  an 
otitis  'whieh  preceded  the  onset.  In  a  fifth  (vise  otorrhora  was  observed 
four  weeks  after  the  onset.  Tioth  tyra[janic  membranes  were  punctured, 
muco-pus  and  some  blood  escaping.  Three  weeks  ]at«r  tho  mnstoid 
antrum  was  opened  and  drained  on  each  aide :  muco-pus  and  granulatioD 
tissue  (P.M.  36). 

On  the  other  hand,  we  not^n  thfl  absence  of  otorrhipa  in  39  casM ; 
and,  as  this  is  an  nbtnisivo  symptom,  it  was  proKibly  absent  in  tho 
great  majority  of  the  cases  in  which  we  have  no  note  on  the  jKj>int. 
It  is,  therefore,  of  rare  occurrence.  But  its  absence  is  not  to  bo  taken 
as  endcnco  of  the  absence  of  otitis. 

"  Champtng* "  movements  of  the  lower  Jaw,  lips,  and  tongae. — Such 

movements,  simulating  the  actions  of  sucking  and  mastiratiori,  arc  not  un- 
common, and  are  Bomctimea  very  striking.  They  occur  ;dso  in  tuberculous 
meningitis.  They  arc  not  amfined  to  sucklings.  Wo  have  seen  tbem  in 
children  only  three  or  four  months  old,  but  they  were  also  frequent  in  a 
child  aged  one  year  and  eight  nuintha  ;  very  marked  and  |>crsistent  for  at 
lejiat  two  months  in  a  chihl  aged  two  years,  ami  present  occasionally  in  a 
child  aped  five  years.  They  may  suggest  to  the  parents  the  erroneon* 
notion  thjit  the  illness  is  caused  by  teething.  Depression  of  the  lower  jaw 
and  its  return,  oftou  more  or  less  rhytlnnicul,  is  the  movement  most 
friHjuently  noticed  ;  but  movemenUi  of  the  li]>s  anil  tongue  often  accom- 
pany it.  llie  mouth  ia  usually  kept  closed  meanwhile,  hub  sometimeft  it 
is  opened  and  shut  fi-equenlly.  Sometimes  th<*  tongue  is  protruded  and 
retracted.  Yawning  is  not  uncommon.  Grinding  of  the  teeth  sometimes 
occurs.  It  is  [KMsiblo  that  these  movemeuls  may  he  the  reflex  re»uU  of  a 
sensation  of  tJi&te  excited  by  irritation  of  the  oJf.nctory  (and  gustatory  t) 
centres  situated  in  the  region  of  the  tip  of  the  temporo-spbenoidal 
lol>e.  St^vcnd  of  the  autopsies  above  reported  revealed  lymph  or 
cicatricial  thickening  on  the  tips  of  those  lobes.  But  it  may  aIso  he 
due  to  direct  irritation  of  the  cortical  motor  centres  for  the  tongue  and 
lipa. 

Tonic  spasm. — Tonic  spasm  is  a  very  ehumcteristie  feature  of 
postcrior-l»a.tic  meningitis.  As  affreting  the  mnscles  of  the  neck  and 
giving  rise  to  retraction  of  the  head,  it  is  ])resent  in  practically  every 


of  tbc  J)acasL> ;  at  nil  oretiu,  it.  ^vuiild  nol  he  saft;  iu  tjiiignuse  meningitis 
of  th(^  [losttTior  lutHti  if  ihia  svnijttoin  were  al>KeikC,  and  in  cases  proved  to 
be  of  this  nature  by  aiito]iKy  it  has  almast  always  been  present  at  some 
period  of  the  clinical  history  ;  thoujih  we  sometimes  meet  with  cases  of 
meniii^tiaof  ttie  cunvexity,  which  h:ts  ^[jrcad  down  to  the  postcvior  liasc, 
in  which  retraction  of  the  head  had  been  almost  absent.  Intense 
inflammation  of  tbo  convexity  may  cnuftc  little  or  no  retraction  nf  tlie  head 
if  the  posterior  base  be  but  slightly  affected;  while  in  cases  of  vertical 
toeniiiKitia  there  may  bo  well-nmrkwl  head- ret  ruction  if  there  is  much 
lym]ih  about  the  pons,  medulla  and  vermiform  pruceas.  The  im|M3rtance 
of  this  sign  was  pointed  out  twenty  years  ago,  in  a  paper  by  Ur.  Oee  and 
one  of  us  (Harlow)  on  "Cervical  Ojiisthoionos  nf  Infants,"  published  in 
the  *7.  Jittrtli'jfoftuw's  Ilwpdal  lieixjiU  for  1878;  olao  in  a  pipor  on 
**Sinipla  Basic  Mcuin^dtia  in  Infajits,"  rciul  by  one  of  us  (Lees)  before  the 
SL  Mary's  Hospital  Medical  Society  in  18fi2.  Ketraction  of  the  head 
oocaaumally  occurs  in  tuberculous  meningitis  also,  but  at  a  later  p4?rind, 
with  less  intensity,  and  with  much  less  persistence;  it  perliajw  indicates 
iho  spread  of  the  inthiminatioji  to  the  region  of  tlic  posterior  Uiae,  or  to 
the  anterior  end  of  the  superior  vermiform  process.  But  we  have 
»ceti  a  few  wisos  of  tulwrculous  meningitis  wiih  persistent  hem)-retraction, 
and  have  found  in  them  an  unusual  amount  of  tuberculous  deposit  at 
the  posterior  luiso  of  tho  brain.  The  presence  of  this  symptom  is  not, 
however,  conclusive  evidence  of  the  existence  of  meningitis  of  the  poBierior 
base,  for  in  KM.  50,  though  the  retraction  of  the  head  had  been  extreme 
and  very  persistent,  yet  hardly  any  lesion  wiia  found,  except  distension  of 
the  ventricles  and  subarachnoid  sptcos  with  watery  fluid.  Moreover,  we 
have  seen  oases  in  which  this  symptom  was  relieved  by  pnncture  of 
tho  tjTwpanic  membiwies  so  rapidly  as  to  suggest  that  it  is  sometimes 
due  mainly  to  otitis  ;  but  in  almost  all  fatal  cases  autopsy  reveals 
meningitis,  present  or  past.  Yet  in  one  instance  {P.M.  2.1}  the  region  of 
tho  posterior  Imso  was  quite  healthy,  while  the  tympanic  cavities  were 
full  of  viscid  pus,  extending  on  the  left  side  into  the  untriuu  of  the 
mastoid ;  and  in  another  (P.M.  48)  there  wjia  evidence  of  severe  otitis  on 
both  sides,  while  the  posterior  base  ivns  ncirmal  ;  but  there  must  have 
been  inflammation  in  its  imme<liate  neighbourhood,  for  tho  fourth 
ventricle  was  obliterated  by  adhesions. 

In  tho  rare  cases  of  hciul-rclraction  occurring  in  cntcrie  fever,  of 
which  we  have  st^en  two  examples,  the  imnieiliato  cause  is  pnilmbly 
otitis.  In  cisea  of  pneumonia  in  children,  head -retraction,  when  severe, 
is  pmlmHIy  duo  to  mcninj^tis ;  but  slight  headretraetion  may  be  caused 
by  otitis  without  meningitis.  In  one  case  we  have  observed  temporary 
retraction  of  the  heatl  at  the  onset  of  infantile  pjindysis. 

Koitraction  of  the  head,  even  when  very  markeil.  is  often  nnaccom- 
ponicfl  by  any  other  form  of  torue  spasm  ;  the  dorsal  spine  ruinaining 
straight  and  the  limbs  unaffected.  But  in  some  eases  the  muscles  of  the 
back  and  those  uf  the  upper  and  lower  limbs  become  involve4i  in  the  tonic 
spasm.      The  contraction  of  the  dorsal  muscles  produces  an  opisthotonos, 
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which  may  be  more  nmrked  than  thnt  seen  in  tetanus.  In  one  case  it 
was  80  extrtimc  tliat  the  occiput  was  brought  within  two  inches  of  the 
buttocks,  tho  hoily  of  the  child  l>eing  curv&i  rotiml  luirkwjirfla  to  an 
extraonJiiuiry  de^ee.  W'a  have  once  seen  the  opisthotonos  acconip:»nir<l 
by  ieft-siileJ  pleurulunos. 

Sffcisrn  in  the  Hmba  ia  nsnally  present  also,  sninetimea  flexor,  esiJecially 
when  tntrisitory ;  but  ^eneniUy  exiz-nsor  when  jhTsitttojit.  Tho  exten8<'>r 
spfuim  is  (^iiitc  aa  marked  and  frequent  in  the  upf»er  limbi  as  in  the 
lower,  which  is  in  special  conLi-ast  to  the  position  of  the  upper  and  lower 


Via.  w.— Mttrte.l  IiMd-ratractian  acd  n^  bxtcfiskm  erf  rtfikt  tippfT  Mmb  (P.M.  M), 

limbs  respectively  in  the  kite  rigidity  of  henviplef^io.  Tho  upper  limits 
may  be  rigidly  extended  while  the  lower  are  flexed,  or  flexed  while  the 
lower  are  extended  ;  or  all  four  liinlia  may  he  extended,  or  \k-  Hexed. 
Sciniotiiiies  the  limba  on  one  siilc  of  the  ImkIv  ar«  ii'^iid.  «diilt'  those  of  the 
other  side  ewapc.  Orra*innaily  tho  Rpa*m  is  limiieii  to  a  stnj^Ie  limb  ; 
thuK  one  npitor  limb  may  he  rigidly  extended,  while  the  other  three  liinlwt 
are  nearly  normal.  \^"lien  the  tonic  sjtasra  of  tho  upppr  limbs  is  niodemto 
there  is  often  some  retraction  of  the  arm  at  the  shonjilpr,  Hevinn  of  tho 
elbow,  pju-tial  flexion  of  the  wri»t  with  deeirled  flexion  of  tho  tinjicrs  and 
thninlt,  and  pron»tinn  of  the  forearm.  In  a  hi^'hcr  de^ruu  of  &pa.sm  the 
Jimb  ia  odductcdt  rigidly  extended,  and  superprormted,  the  6ngers  finuly 


Vto.  X>.—Hnu\-rrlneUnii,  in.trkM  njibttholanib-i,  riiji'I  r<lMiriifin  (il  lltriTw.  in|vn>TT>nathn  (P.Jf.  **). 

in  more  extnmie  spiism  the  whole  limb  is  rigidly  exU'tuk'd,  tliH  heela 
drawn  up.  atid  the  Uiot  inverted.  Wbeit  the  iwik'  si>iism  ol  the  «piiml 
muacles  or  of  the  lirobs  is  marked,  periodical  exacerljations  of  the  spnsni 
are  not  uneonirnon.  in  which  tho  kick  becomes  nioro  an-hed,  the  limbs 
more  stitl',  ivud  soinetinies  also  the  ohest  rigid  and  thfi  j;i\vs  oloserl.  re- 
micidin^  tins  oltserver  Ftrnntjly  ui  ihr,  phHiiomtitin.  of  tetaiin*.  And  in 
other  casea  in  whieh  ihf  tunic  spasm  is  not  pornirtnent,  theio  nro  recurring 
"fits"  of  tniiic  8p!L*m  in  whieh  ihc  limbs  and  bjtt-k  hct-ome  rigid,  and 
gometiniB^  (but  not  always)  the  hcjul  becomes  more  retracted. 

There  arc   thus,   in    posterior-basic   mHningitlfl,    three   eharacteriBtic 
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foruw  of  tonic  s|>iisiii  to  be  exjjlaiiied- — i-olracliuii  of  iho  liciuj,  o|iintliotono«a 
exiiiiisor  (jr  (IcxDi-  sfjasui  of  iho  liuOis.  \\\\.\x  rL-guid  to  iIil-so,  three  fKnntsi 
should  be  naticcd :  first,  that  head- ret ni<:t)on  is  ;dmuHt  alwuyti  prosL'iiL  ill 
some  pcrioil  of  tho  iUnoHii,  wliite  tonic  epa>;ni  of  the  back  or  liDilis  ia 
much  less  common  ;  eecoiully,  thut  even  Mheri  heiiri-retrartinn  is  m/u-kecl 
mid  ])cnti»tent,  iho  other  two  forms  of  tonii:  ti|>a^m  iiukV  iw  quite  al^K'nt ; 
ihinlly,  tliat  iiiarkcd  opistlii)lmias  Js  iisiuilly  associatt'il  with  Ixjlh  rctnu-'tion 
nf  tha  head  and  tonic  ej>asm  of  the  Iimi>a,  but  that  opiitthutonotf  may  b« 
atiscnt  and  hftid- retraction  slighc  when,  there  is  much  rigidity  in  ono  or 
nioro  of  thii  limtw. 

It  fIo**s  not  Rwm  difficult  to  explain  the  htywl-rctraction  when  there  is 
inrtnnimniion  ni  the  posterior  base,  in  iho  rcj^ion  of  tho  lower  part  of  the 
cert'hrllum  and  ihy  mtshdlii,  just  almvu  tho  forainca  I^l^,^nun.  Through 
the  lower  part  of  this  8jiiio«  the  first  cwrvical  spinal  nerve  pasgcs  otilwanls 
to  eswipe  from  the  spiiuil  CJinal  between  the  occipital  bono  and  the 
posterior  arch  of  the  ntlos.     This  uen'o  supplies  the  deepeet  muscles 


riti.  90.— Hcad-fVtnctian,  rigM  tictaiisloii  nf  llmlM,  but  uo  oplBtbulnnos  (P.M.  MQi 

connecting  tlie  npiMrmost  cervical  vertobrip  Tdth  the  occipital  bone — the 
recti  and  obliipu  mujiclcs  and  tlic  complexus,  Buth  by  direct  itritation 
of  this  nerve  by  the  local  inflauimatinri  and  by  reflex  irntation  of  its 
nucleus  of  origin  at  the  fii-st  cervical  sci^ment,  a  tonic  contniclion  is  cnu^ 
in  tht!  intiKcb^  it  Btipplie«,  and  the  hea<]  is  dra^vii  back.  If  tho  intlamma- 
tion  implicate  also  tho  secontl  and  thirtl  cervical  nerves,  or  their  nuclei  of 
origin,  the  luoro  superficial  luuscica  of  the  ainio  rcpon,  tho  spluniiiA, 
tnichch>- mastoid,  and  others,  M'ill  bt'comu  involved  in  the  spa^m,  aud 
lifutlly  thH  trapezina ;  the  head -retract  ion  will  then  l»o  intense. 

A  similar  rcHex  s[iasm  may  donbtloM  be  produced  by  in-italion  of 
other  importjint  atniclnres  in  the  near  ncighbmirhmxl.  Thua  Prof. 
Kerrior  (fi)  found  tlua  the  applii-alion  of  a  weak  inducetl  current  to  the 
anterior  extremity  of  tho  siijKTior  vermiform  process  caused  hcad-rcirac- 
tion,  with  upwanl  muvomcnt  uf  the  eyes,  a  tendency  to  extension,  of  tho 
legs,  and  some  e|)sismodic  niovemcuts  of  the  arms.  Sin>ilar  phenomena 
am)  even  opisthotonod  were  still  more  readily  prorlitccd  when  the 
clectn>»ie»  were  applie«I  to  the  e<irpont  fjiwdritjemina.  Thus  it  is  obvious 
that  a  focus  of  inflammation  in  (he  Bu)>amchnoid  t(|»)ce  ovcrlving  ihe 
corpora  ttumlripjmina,  and  just  in  front  of  the  superior  vcnniform  proccM, 
will  readily  produce  heiid- retraction,  even  though  the  cerelwIlo-medulUry 
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how  abnormal  conditions  of  the  auditory  apparatus  may  excit*  a  i-eflex 

Bpaatn  of  the  niii8cU>ii  M-hich  retriict  the  hi'ail,  witliont  any  mcnitigitis  at  all. 

The  mnch  less  frequent  occurrence  of  opisthotonos,  ami  its  association 

n'itb.  rigiifily  of  the  limbs,  !»ccm  to  point  to  a  dillureiit  mecbauism.     The 
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opisthotonos  is  not  due  to  spinal  meringitis,  for  vre  have  socii  it  very  u-uU 
umrkcd  in  a,  case  wburo  iliu  spi[ud  curd  wfis  found  normal  at  the  necrupey 
(P.M.  31).  Some  of  the  post- mortem  evidence  jLlrendy  siaLtnl  sugguats 
that  opiitthotonos  and  tonic  Hpa»nt  of  tho  limbs  iiuiy  be  tluo  to  irntnlion 
of  tho  ccrchcHum.  In  two  of  tho  six  casoa  in  which  one  or  both  of  tho^o 
phciiumt^-nu  weru  most  miirkL.-d,  wo  were  unubic  to  ohtiin  permission  for 
H[i  autojiav.  In  two  others  (P.M.  36  and  40)  wo  found  extremely  den^a 
adhesions  at.  ihu  piwtorlor  liAse,  firmly  uniting  the  cerelwllum  lo  I  he 
medulla  and  to  thu  diuii  mutvr,  and  so  to  the  bone  at  the  foramen 
iniugrnim ;  in  one  of  ihcac  the  ctjreV>cIliim  was  hollowed  out  by  fluid 
pressure.  In  a  fifth,  however  (P.M.  44),  the  only  evidence  of  any 
spcci;tl  priisanro  on  tho  cerebellum  wa«  that  tho  fourth  ventricle  was 
much  dilated,  antl  in  a  sixth  (P.M.  TtO)  little  was  <li8cnven:-d  except 
disionsioii  of  iho  ventricular  cavitios  and  subitracLtiuid  sfjace.  Vet 
the  fact  that  the  two  eases  in  which  tlm  cerebellar  adhesions  were  the 
most  extensive  and  the  fii-mest,  vere  two  of  those  in  whit*h  opistho- 
tonos or  tonic  spasm  of  tho  limlis  was  most  extromo,  scorns  Uy 
su^'gest  th.it  tho  cerebellum  may  have  been  the  soui-ce  of  those  special 
devrhipments  of  tonic  sf>a«m.  No  lesion  of  the  cerebnim  is  knoM-n  to 
produce  opisthotonos  or  persistent  tonie  extensor  spasm  of  the  up|w?r 
limbs  ;  the  lato  rijiidity  followirijij;  hemiplcpa  h  In  the  upper  llnilw  always 
of  flexor  typo.  We  have  already  pointed  out  the  likeness  of  these  foitns 
of  tonic  spasm,  with  their  remarkable  temporary  oxacerliations,  to  the 
phenomena  of  tetinus,  in  which  <li5ease  tho  early  and  marked  afferttori  of 
tho  motor  division  of  the  fifth  ntrrvc,  with  the  uccomijanying  rigidity  of 
the  facial  muf^t-lca  and  the  oeciisioiiiil  pamlyais  of  the  seventh  nerve,  indi- 
cates clearly  th:it  the  main  scat  of  mnrbiil  notion  is  in  the  pnuK,  with  which 
thf)  c-erebellum  h^is  such  intimate  connections.  It  may  here  be  noticed 
that  nystagnuis  and  contraction  of  pupiU,  which  wo  have  shown  to  l>e 
frequent  syniptnma  in  [Kpsteriur-baaic  meningitis,  were  observed  by  Ferrier 
when  the  cerelieliar  cortex  was  stimulaied  hv  .i  weak  induced  current. 
Hfiic^3  no  would  suj;gest  thiit  the  nystagmus  and  the  contnicted  pupils 
observed  in  posteiior-lwisic  meniu^iilin  ar«  due  to  excitation  of  tho  super- 
ficial gray  matter  of  the  ccri.'bclliini  by  tho  local  inflammation  ;  and  that 
in  tho  severer  uLses,  In  which  the  cerebellum  is  more  profoundly  alfoctod, 
opisthotonos  is  caused  by  mora  intenso  irritation  of  its  middle  lobe,  w-hi!o 
tonic  sp.-i4m  in  the  limbs  results  from  more  intertsc  irritutioii  of  the  lulCL-al 
lobes. 

If  these  suggestions  are  correct,  the  phenomena  observed  in  posterior- 
basic  mcuingtcis  seem  to  throw  some  light  on  tho  norma]  functions  of  tho 
cerebellum.  For  the  tonic  rigidity  already  described  can  only  bo  ait 
exaggtiratiou  of  a  normal  action.  If  the  cerebellum,  irritated  hy  dise-ase, 
is  capable  of  producing  these  tonic  spasms,  it  is  iti  the  hijihcut  degree 
probable  that  in  health  it  exercises  a  constant  but  less  marked  infliu-nco 
of  a  tonic  kind  on  tho  nniscles  of  the  Iwvck  and  of  the  liml«.  For  the 
dorsal  muscles  a  tonic  co-onliuating  inKueiico  is  reipiired  in  the  actit  of 
silling,  standing,  and  u'alking ;  it  probably  eiuflnatos  from  the  central 
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lobe  of  the  cerebellum,  nnd  especially  pcrhnpe  from  the  large  and  bilater- 
ally asaociaUxl  "roof-nuclei." 

With  regjird  to  the  linibn,  T>r.  Risien  Tlu'sftell  Imi  phoim  that,  in  flogs, 
ablation  of  one  lateral  lobe  of  the  ccreU'Ilum  produces  at  first  rij^id 
oxletHJon  of  the  niilciior  limb  of  the  side  of  tlio  lesion,  n  miinilnr  but 
Biucli  less  nmrked  spasm  of  the  posterior  limb,  and  very  slight  s|«ism  of 
tha  opposite  posterior  limb.  Tlie  knoe-jerk  on  the  same  side  is  exagger- 
aied,  that  on  the  other  side  is  for  a  short  time  lessened,  afterwanls 
exaggerated.  There  is  also  for  a  lime  paresis  and  some  anariithcBia  of  the 
posterior  extremities,  and  to  a  slighter  degree  of  the  iititerior  extremity 
on  the  same  side  as  that  of  the  cerebellar  lesion.  From  these  experimental 
ohservntions  it  seems  to  follow  that  in  some  M-ny  or  other  the  lateral  lobe 
of  the  cerebellum  exercises  normally  a  tonic  influence  on  the  muscles  of  the 
limbs  oti  the  same  side.  It  is  possible  that  this  may  be  exerted  indirectly 
through  the  motor  cortex  of  tlie  opposilo  hcmiephere ;  but  it  seems  mora 
likely  that  the  rigidity  of  the  limbs  observed  in  extreme  cases  nf  posterior- 
basic  meningitis  is  the  result  of  ft  direct  downwiird  ert'ect  on  the  anterior- 
horn  cells  of  the  some  aide  of  the  cord,  the  "'  cerebellar  iiiilux: "  of  Dr. 
lliighlintjs  .laokson. 

Clonic  spasm. — Convulsions  (more  or  less  general  clonic  spasm)  were 
noted  as  having  occurred  at  some  period  of  the  illness  in  64  cases,  and  in 
26  of  these  they  wore  the  initial  sytuptom.  But  we  satfitfied  ourselves 
that  many  of  the  spasmodic  attacks  called  by  the  parents  "convul- 
riona "  wer«  really  iwiroxysnis  of  tonic  cnntraction  such  as  wc  liavo 
described.  These  [aroxysms  are  often  aecompained  by  violent  screaming. 
Yet  it  is  corUiin  that  general  epileptoid  convulsions  may  occur  in  the 
early  stage  of  lx>lh  vertical  and  posterior-basic  meningitis ;  in  both  they 
are  doubiless  of  cortical  origin.  For  even  in  posterioi -basic  meningitis 
there  h  often  p'jst^mortem  evidence  of  slight  inllaramatory  cbaiigea  in  the 
rncmbnines  covering  tho  convolutions.  In  verticil  meningitis  the  note- 
worthy fact  that  convidsiona  are  not  pi-esent  in  every  case  may  perhaps 
be  explained  by  the  supposition  that  the  cortical  celU  are  paralysed  or 
iiihibitfMl  by  the  toxiries  prtnluced  by  the  microbic  growth. 

In  some  cases  convulsions  are  frequently  repealed  at  the  onset  of  the 
disease.  At  a  Later  period  convuUinns  are  much  rarer,  and  may  I»e 
Isolated.  Sometimes  they  occxir  at  the  very  end,  not  seldom  with  a  rising 
lempcmturc,  occasionally  with  hyperpyrexia. 

There  may  also  be  clonic  spasms  alTucting  the  eyelids,  the  face,  hands, 
or  fingers,  or  two  or  mora  of  these.  In  some  cases  the  head  is  jerked 
forvards  ;  in  others  the  trunk  is  jorkoil  forwards,  as  by  a  momentary 
opisthotonos. 

Paralyses.  —  Paralytic  symptoms  are  occasionally  met  with  in 
postorior-buKic  meningitis,  tboii^ii  they  are  much  less  common  tb;in 
spasm.  The  motor  nerves  of  the  eyeljall  are  rarely,  if  everj  paralysed, 
either  in  vertical  or  tn  posterinr-Iwisic  meningitis. 

In  5  cases  we  have  seen  paresis  of  thu  faci.al  nerve  on  one  side, 
involving  both  upper  and  lower  divisions  of  the  nerve.     In  one  of  those 
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■ffo  tested  tho  electrical  reactions,  and  found  distinct  loss  of  response  lo 
fiiradiam,  with  Kliglit  iticrejiKc  in  the  response  to  gidvutiism,  .na  coin|Kirt»l 
•with  tho  unaifectcd  side.  In  none  of  the  5  vaa  there  otorrhuja  or  any 
indication  of  disaoso  of  tho  petrous  bono.  It  may  fairly  bo  inforred  that 
tho  paresis  was  the  rusull  uf  the  impllcatiou  of  tho  facial  nervo  in  Lho 
moningcal  inflaiaiimtion. 

Inability  to  hold  the  head  erect  is  often  olwerved  during  n»covcry 
from  postorior-liusii;  meningitis.     Tht-re  nuy  aUo  be  inability  to  sit  u\x 

Pandysis  of  the  limhd  is  rarely  observed.  In  ono  case  (age  3  wunlhs) 
tho  onset  vraa  by  convulsions,  after  which  the  hejid  waa  retract*;*],  and 
there  was  completf*  paUy  of  the  left  aiTn  and  hand.  Tho  latter  symptom 
passed  away  in  about  six  weeks  ;  its  method  of  recovery  w.os  the  reverse 
of  that  of  an  ordiimrv  liemiplegia,  the  disUil  parts  rceoveritif^  before  tho 
proxinud.  Muvenients  of  the  fingers  were  observed  by  the  muthor  a 
fort.ni;;ht  iiftt.r  tho  o<-ciuTeriC6  of  the  paralysis,  movements  of  the  hand  ten 
days  later.  When  wo  fii-st  saw  the  child,  a  month  after  the  onset,  it 
conld  move  the  hand  and  fingers  but  not  the  arm.  There  was  moderato 
retraction  of  the  head,  some  alternating  s'juint,  and  some  coarse  nys- 
tJi^nus,  Three  weeks  lat^ir  there  wore  distinct  indications  of  hydro- 
cephiilus,  but  the  child  could  now  move  il«  left  arm  as  well  as  the  firiji^To 
and  hand  ;  the  palsy  had  disappeared.  Seven  months  later  sliiiht  wojik- 
ness  of  the  left  side  of  the  face  was  observed.  At  a  year  old  it  was  still 
unable  to  sit  iiji  without  support,. 

Crying-  and  screaming. — S<Tearaing  is  often  observed  at  tho  onset  of 
the  menlrigiti^j.  It  may  continue  many  hours — "violently  all  djiy,"  or 
"during  the  whole  nf  the  first  night.''  It  is  then  sometimes  .o-Mociated 
with  convulftions.  It  is  always  increased  in  violence  if  the  child  be  in  any 
way  disturbed.  When  not  moved  tho  child  may  bo  quiet,  but  when  it  m 
lifted  or  turned,  or  its  head  is  raised,  Rometiraes  even  "at  the  least  noise," 
tho  screams  break  out  afresh.  Tho  screaming  is  suggestivo  of  fwvero  pain  ; 
but  it  is  well  U:>  rememlwr  that  Ferrier  found  (5)  that  even  slight  irriUiUon 
of  the  posterior  corpora  quajirigeraina  always  pnjduccd  an  outcry,  "the 
ntteruMce  of  a  short  Ijark  or  cry  on  the  slightest  conLict  of  the  ekn-triKle^ 
and  every  variety  of  vocalisation  when  the  stimulation  is  continued." 
In  other  casea  lho  pain  appears  to  Iw  less  acute,  but  there  is  " mttcli 
crying  at  fii-st,"  or  the  child  is  "  very  fretful " ;  in  other  cases,  again,  th« 
symptom  is  ctnnpletcly  abaezit  "When  present,  it  ueually  diminishes  nal 
time  goes  on,  but  sometimes  it  may  recur  at  intervals  for  several  weeks. 
In  one  instance  it  was  "marktMl  throughout"  an  illness  of  seven  weeks  ; 
in  another  it  was  "marked  from  the  beginning,  and  still  present  three 
months  after  the  onset."  A  child,  aged  3  years,  "screamed  when 
approached  four  weeks  after  the  onset"  It  sometimes,  but  by  no  means 
always,  accompanies  the  tetAuiform  tonic  spasms.  In  ono  infant  of  fivft, 
months,  with  chronic  extensor  spasm  of  tho  right  upper  limlj,  thi 
character  of  the  cry  was  very  remarkable ;  it  consisted  of  an  oocasionnl 
loud  s«|Uf:al,  prolongcil  and  rising  in  pitch,  reminding  ub  of  the  peculiar 
Bound  produced  by  a  fog-siren. 
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Screaming  may  be  present  at  the  onset  only.  Thus  one  boy,  three 
days  after  the  onset  by  vomiting,  screamed  every  five  minuies  for  one  hour, 
and  his  bead  becnme  retracieJ,  but  there  Wiis  no  reliim  of  the  screaming 
throughout  the  case. 

Ill  fvoblcr  childreu  there  may  be  merely  a  whiuing  moan,  more  or  less 
frequent 

During  tho  hydrocephalic  condition,  which  is  bo  apt  to  follow  the 
acuUi  disease,  there  is  little  or  no  crying.  Thus  a  child  "  was  very  fretful 
during  the  first  fortnight^  but  now  tho  hea<l  is  enlarging  Lc  scums  well 
and  cheerful."  Infanta  suffering  from  chronic  hydrocephidus,  whether 
congenital  in  origin  nr  ihe  rcmilt  of  Iwisio  meningitis,  do  not  emit  smiden 
outcries  of  pain.  To  this  condition  the  t*fm  "hydrocephalic  cry"  is 
quite  inapplicable.  Perhaps  the  reason  for  this  is  that  the  incroasc  of 
intrHcrHcual  presiiure  is  very  gnidiial,  and  is  diminished  by  the  yielding  of 
the  sutures  and  enlargement  of  the  skulL 

Respiration. — The  catarrh  which  frequently  precedes  the  onset  of 
posterior  basic  meningitis  may  involve  the  bronchial  tubes  and  the  air- 
cells,  causing  bronchitis  and  broucho-pncmnonia;  in  this  case  the  brt'Hthing 
will  be  more  rapid  than  normal,  but  it  will  nevertheless  remain  fairly 
regular,  exhibiting  nolhitig  more  than  the  slight  irregularity  which  is 
common  in  infanta.  At  a  biter  stage  of  the  illness  cerebral  abnonnalitiea  of 
respiration  are  apt  to  show  themselves.  Occasional  deep  sighing  insjiira- 
tions  may  be  oKscrved.  These  are  sometimes,  but  not  commonly, 
associated  with  yawnii]g.  The  sighing  respiration  may  gradually  pass 
into  markedly  irregular  breathing,  but  the  irregularity  is  often  rhythmical. 
"Cheyne-Stokes  "  brwithing  is  sometimes  seen;  thus  in  one  infant  of 
seven  months  there  was  a  long  slow  wave  of  increasing  and  diminishing 
inspirations,  about  oiiie  in  all,  followed  by  a  pause;  sighing  was  also 
prcseut.  Both  tympanic  membranes  were  punctured,  and  two  days  later 
the  Cheyne-Stokes  rhythm  was  hardly  nofireablc.  In  another  rase  we  noted 
"  breathing  in  groups,  much  up  aud  down."  Hut  we  have  more  frequently 
noticed  a  different  typo  of  ccivbral  bre^ithitig.  It  consists  of  a  number 
— from  two  to  six — of  equal  deep  inspiration.'!,  followed  by  a  pause  of 
Boverai  seconds'  duration.  Thus  an  infant  of  4  months  old  {observed 
in  1878)  "takes  three  or  occasionally  four  deep  rather  noisy  inspirations 
in  quick  succession,  occupying  five  seconds,  then  in  the  following  ten 
seconds  there  is  no  breathing  at  all."  A  week  later  wo  found  '*  the 
breathing  in  cycles  still,  two  deep  inspirations,  then  ten  seconds'  interval." 
This  child  took  large  doses  of  iodide  of  potassium  (.1  grains  every  two 
hours),  and  mafic  an  apparent  recovery ;  but  it  died  unexpectedly  three 
months  later,  and  was  then  found  to  have  hydrocephalus  (P.M.  47).  In 
annther  child  (in  1^79)  the  periods  consisted  of  three  deep  in.tpirations 
followed  by  a  pause  of  twelve  seconds.  This  child  had  "sighed  a  great 
deal  "  during  the  earlier  part  of  its  illness  ;  it  was  also  observed  to  yawn 
much.  In  an  infant  of  10  months  (in  1882}  three  deep  inspirations, 
occupying  seven  seconds,  were  followed  by  a  ptuiae  of  seven  seconds. 
Here  also  much  si^ibing  had  been  present  previously.     In  an  infant  of  5 
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months  (in  1885)  five  or  six  respirations  were  followed  by  a  pause  equal 
in  duration  to  three  respirations,  then  came  a  deep  sighing  inspiration. 
In  another  infant  of  5  months  {in  1887)  the  respirations  were  "in  a  series 
of  three  or  of  four,  followed  by  a  long  pause,  at  the  end  of  which  a  sigh 
often  commences  a  fresh  set." 

This  type  of  cerebral  breathing  differs  from  the  "  Cheyne-Stokes  "  in 
the  absence  of  the  ascending  and  descending  rhythm,  the  grouped  inspira- 
tions being  of  equal  or  nearly  equal  depth.  We  have  used  the  term 
"  cyclical  breathing  "  to  distinguish  this  symptom,  though  we  recognise  its 
imperfection,  for  the  Cheyne-Stokes  breathing  is  also  in  cycles. - 

Shortly  before  death  the  respiration  may  be  exceedingly  irregular ;  in 
an  infant  5  months  old  the  number  of  respirations  varied  from  eleven  to 
fifteen  in  fifteen  seconds,  and  at  very  unequal  intervals ;  the  heart's 
action  was  also  very  rapid,  about  240  (temperature  102'''9). 

AVhcn  tonic  spasm  of  the  back  or  limbs  is  present,  the  muscles  of  the 
thorax  may  become  rigid  and  impede  the  respiration,  as  in  tetanus. 

Pulse. — The  frequency  of  the  pulse  in  infants  suffering  from  menin- 
gitis may  be  quite  normal,  or  it  may  be  much  increased.  In  infants  of 
not  more  than  12  months  old  we  have  often  found  a  pulse-rate  of  120 
(which  may  be  considered  normal  for  the  age),  occasionally  130,  140,  160, 
170,  200,  220,  and  even  240.  We  have  not  found  a  slow  pulse  in  chil- 
dren of  this  age  ;  perhaps  ttiis  indicates  that  the  inhibitory  control  of  the 
heart  by  the  vagus  is  in  these  young  children  imperfectly  developed. 

With  regard  to  older  children,  a  girl  aged  1  year  and  8  mouths  had 
a  pulse  of  70  five  days  after  the  onset,  of  110  (normal  rate  for  her  age) 
eleven  days  after  the  onset,  and  of  200  in  the  final  convulsion,  during 
which  the  temperature  rose  to  106°.  A  child  aged  2  years  and  4 
months  had,  at  various  periods,  pulse-rates  of  108,  150,  140,  and  180.  A 
child  aged  3  years  and  9  months  had,  in  the  eighth  week  of  her  illness, 
a  pulse  of  9fJ  ""irith  four  intermissions  in  a  quarter  of  a  minute." 
Previously  it  had  been  regrilar,  and  at  a  rate  of  128.  In  the  tenth  week 
it  w;is  again  128,  feeble  and  regular.  A  child  aged  5  years,  whose 
normal  pulse-rate  should  have  been  about  100,  gave  in  five  observations 
the  following  luimbers — 56,  82,  120,  84,  76.  Here  we  see  clearly  the 
inhibitory  action  of  the  vagus  on  the  heart. 

Vaso-motop  phenomena. — Spontaneous  flushing  is  sometimes  very 
marked  in  cases  of  meningitis,  but  the  symptom  is  by  no  means  so  fre- 
quent, either  in  the  vertical  or  posterior-basic  class,  as  in  tuberculous  menin- 
gitis ;  in  some  it  seems  to  be  entirely  absent.  Sometimes  hypenemic 
areas  of  skin  are  produced  where  pressure  has  been  applied.  The 
phenomenon  usually,  but  very  incorrectly,  described  as  "  tache  cerebrale  " 
is  somctiincs  quite  distinct,  but  often  absent. 

TemperatUPe. — In  the  rapidly  fatal  course  of  vertical  meningitis  the 
temperature  often  rises  quickly,  attaining  105°  or  nore.  In  one  case, 
illness  only  forty-seven  hours,  it  was  107°.  In  a  second  case,  illness  six 
days,  the  temperature  was  never  lower  than  101°,  and  it  rose  to  106" 
just  before  death.     In  a  third  case,  illness  ten  days,  it  was  105°  on  the 


seconii  liay,  104°  on  the  third,  103*  on  (he  fourth,  101"  on  the  fifth,  and 
lOy-G  on  the  sixth.     On  the  ninth  day  it  was  only  99°. 

In  the  less  violent  onset  of  postorior-lxisiciintnin^itis  Iho  pyrexia  is  more 
motlerate  unless  broncbo-pnexauonia  is  present  also.  In  oue  case  which 
ended  in  recovery,  the  tcnipeniture  at  first  waa  on  more  than  one  occnsion 
lOG  ,  hut  thifl  wiis  explained  by  dnll  jwitches  in  the  lungs.  If  there  be  no 
pneumonia,  the  pyrexia,  even  at  the  oikset,  is  usually  slight.  AftcrwHitia 
the  tcmponiLure  is  prone  to  be  very  irregular.  Thus  in  one  case  during  the 
first  week  it  ranged  from  98°  to  lOP  ;  in  the  second  week  it  was  nearly 
normal ;  in  the  third  week  quit*  normal  ;  in  the  firiirth  week  98"  to  ]  00" ; 
in  the  fifth  week  102" ;  and  on  the  diiy  of  desUh  100""5.  In  another  cose 
the  temperature  in  the  fourth  week  varied  from  98"  to  100",  with  a  rise 
to  102°'6  for  one  day  (with  marked  increase  of  vomiting) ;  in  the  fifth  week 
the  average  was  lower,  :ind  maximum  100";  in  the  sixth  week  mostly 
euhnormjil  (but  with  one  rise  to  100*^);  in  the  seventh  week  subnormal, 
but  a  sudden  rise  (with  a  comulsioii)  to  107"'2  occuiTed  twenty-four 
hours  before  dewth,  then  a  fall  to  102°-5,  and  a  rise  to  103''2. 

Terminal  hyperpyrexia  ia  not  uncommon ;  we  have  notes  of  it« 
occurrence  in  seven  cases :  the  two  highest  recorded  temperatures  were 
lOT'-Siuid  108°. 

In  the  rase-s  which  Ift«t  for  many  weeks  the  temperatut«  becomes 
normal  or  subnormal ;  before  death  it  may  be  a&  low  as  9G''  or  even  95'', 
taken  in  the  roelum  :  iu  one  iaatance  it  was  9&°  for  three  days,  and  SS^'S 
juBt  before  death. 

Abdomen. — In  many  cases  the  abdomen  is  normal  in  appearance;  in 
a  few  it  is  more  or  less  reti'actcd.  The  extreme  retraction  so  character- 
istic of  Luberculous  meningitia  we  have  never  seen  in  posterior-basic 
meningitis. 

I'tmiUiuj  is  a  frequent,  almost  an  inv-iri-ible,  symptom.  It  nearly 
always  occurs  ut  or  soon  aftur  the  onset,  and  U  then  sometimes  severe. 
Subsequently  it  may  occur  once  or  twice  daily  for  three  or  four  wee-ks 
together ;  or  in  periods  of  a  day  or  two,  during  which  it  may  be 
incessant. 

Bowels. — In  about  hidf  the  cases  the  frequency  of  doftecation  was 
nonual.  In  some  instances  there  wai«  a  little  diarrhiea,  especially  frum 
inte.stina1  caLirrh  at  ihe  onset.  In  the  later  stages  of  the  discjise  there  is 
greater  tendency  to  constipation,  hut  it  is  rarely  very  pronounced.  Con- 
stipation is  not  nearly  so  frequently  present  as  in  tuberculous  meningitis. 

Urine. — In  the  cases  in  which  we  have  exandncd  the  urine  there  has 
l>een  nothing  abnormal. 

Skin. — In  moat  cases  no  eruption  is  observed,  but  in  a  few  an  ill- 
defined  erythema  occurs.  Herpes  is  very  rare  Jn  this  disease,  which  is 
noteworthy  c<irti«idering  its  frequency  in  the  epidemic  form. 

Reflexes.^The  knee-jerks  are  probably  always  present,  and  often 
increased.     The  plantar  rcKexcs  are  sometimes  feeble. 

Joints. — In  rare  cases,  esirecially  of  the  acute  vertical  cI.tss,  one  or 
more  joints  may  be  alTectod,  suggesting  a  py:emic  state ;  and   iu  three 
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instanceit  we  have  found  after  death  small  purulent  collections  in  jointa 
or  tendon-sbeaths.  In  the  more  chronic  posterior-Kisic  cases  we  have 
occnsioiially  observed  slight  but  definite  thickening  over  the  region  of  iho 
junction  of  the  abaft  and  upper  epiphysis  of  the  humerus ;  also  iu  the 
neighbourhood  of  the  tendon-ahcaths  on  the  back  of  the  wrisL  It 
remarkable  that  in  the  progrwM  of  the  diBeaiifl  ihi«  thiclcening  may  «o  far' 
subside  as  to  be  no  longer  clinically  distinguishable. 

Wasting:. — Markud  waHtiiig  i^  often  a  feature  of  meningitis,  especiallj 
in  the  chronic  cases.  Sometime-s  it  may  be  accounted  for  by  perdetent 
vomiting,  oM'aaionally  by  diarrhopAj  hut  it  is  often  greater  than  the 
amount  of  vomiting  will  explain,  and  sometimes  it  i*  extreme  when  there 
has  been  hanlly  any  vomiting  and  no  diarrlm-a,  and  even  when  the  child 
has  been  ciirefully  fed  and  tended  in  hospital.  Thus,  a  child  aged  two 
ye&rs,  admitted  into  hospiu-il  a  fortnight  after  the  on«et  of  his  illni 
and  then  described  as  "plump,"  though  he  was  carefully  fetl  and  had  no 
vomiting  or  diarrhrpa  during  the  eight  weeks  he  was  in  the  hospital, 
waatcd  steadily,  and  at  dcjUli  wa.>*  in  a  condition  of  extreme  emaciation. 
Children  which  recover  often  remain  emaciated  for  many  weeks  after  the 
Bubi?idericu  of  all  active  symptoms. 

Hydrocephalus. — The  post-mortem  evidence  described  in  this  article 
proves  that  distfnsion  of  the  cerebral  ventricles  with  fluid  is  a  very- 
frequent  result  of  posterior-basic,  though  not  of  vertical  meningitis. 
The  character  of  this  fluid  varies.  S'jmetimes  it  is  turbid,  containing 
floating  fibrinous  Hakes,  and  in  the  lower  parts  of  the  ventricles  what 
may  fairly  be  called  pus.  Fluid  of  this  description  ts  obviously  in  part 
of  inHammatory  origin.  In  other  cases  the  fluid  which  distends  the 
veulriclus  is  nearly  tnins[)arunt,  is  of  very  low  specific  gravity,  and 
contains  but  a  very  small  amount  of  albumin.  AVben  this  is  the 
character  of  the  t1ui(],  somo  nbjttruction  will  almost  invariably  be' found 
in  the  narrow  passages  by  which  the  ventricles  are  connected  with  each 
other  and  with  the  subamchnoid  spycc; — at  the  exits  from  the  fourth 
ventricle,  in  the  iter,  in  the  fourth  ventricle  itself,  in  the  jiosterior  suh- 
araohnoid  space,  around  the  npper  cerWrAl  cord  ;  rarely  at  the  foramea 
of  Monro,  ilere  the  hydrocephalus  is  due  to  retention  of  fluid  normally 
secreted.  This  distinction  will  be  made  evident  by  the  foUowiii^j 
analyses  of  ventricular  fluid  from  two  cases  of  [losterior-basic  meningitia 
under  our  care  ;  the  analyses  were  made  by  Dr.  Vaughan  Harley. 

In  the  first  case  the  fluid,  removed  by  aspiration  from  the  lateral 
ventricle  during  life,  was  of  a  pale  straw  colour,  containing  some  deposit 
of  fibrin;  its  specilie  gravity  was  1009.  On  analysis  Dr,  Uarley 
found : — 
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analjscd  hy  him,  antt  the  liiT^er  quantity  of  proteids  present  in  it,  indicate 
that  it  wiw,  partly  at  all  events,  of  inflanriTnatory  origin.  But  the  fact 
that  the  sfwcifit:  ^avjly  is  Htill  low  seems  to  su^'gest  that,  though  it 
coiitain(!(l  inflammatory  products,  it  consisted  mainly  of  cerebro-spiiLal 
fluid. 


In  the  second  case  Dr.  Harley's  an.'itysis  gnve  the  following  n*sult : 

specific  gravity,  10(i3;  w.iier,  98*895  per  cent;  solids,  1105  percent. 
This  wiw  ihcicfore  pure  cerclno-si)ikjil  fluid,  and  in  this  case  the  hydro- 
cephalus must  have  been  due  to  simple  accumubition  caused  by  obstruc- 
tion, lliough  the  obstruction  had  been  caused  by  inflamiiLition,  the 
hydrocephalic  fluid  waa  not  of  inflammatory  nature. 

In  a  cjse  of  postennr-lwisic  mcningitisj  recently  under  our  care  at  tlie 
Hospital  for  Sick  Children  (['.If.  46),  the  cerebro-spinal  and  lateral 
foramina  were  closed,  and  the  ventricle*  were  greatly  distended  with 
clear  fluid.  Ten  ounces  of  this  were  collected,  and  about  four  ouiices 
more  escaped.  The  specific  graviiy  was  1010.  Culd  nitric  acid  pave  a 
slight  cluud.  After  cuncentrutiati  by  evaporation,  a  dibtincl  copper- 
reducing  action  was  obtained.  This  reaction  is  very  characteristic  of 
ccrehro-Bpinal  fluid  :  it  is  not  due  to  sugar,  a.s  wjis  formerly  thought,  but 
probably  to  pyriicatechin  (C,H«0,)<7).  In  the  presence  of  this  substance 
and  in  the  peculiarity  of  the  proteida  (globulin,  albuniosc,  occasionullj 
peptone,  rarely  albumin,  never  fibrinogen)  cerebro-spinal  6uid  difl'er^' 
acconling  to  Dr.  Halliburton,  from  the  fluids  of  the  serous  cavities, 
which  "may  be  briefly  described  as  diluted  blood- plasma,"  and  are, 
**  like  normal  lymph,  tranaudaiious  from  the  hi  nod."  He  therefore  win- 
cludes  that  ceruliro-.spinal  fluirl  is  nnt,  a  transudation  but  a  secretion. 
Ilow  is  this  secretion  produced  1  We  would  suggest  that  the  choroid 
plexu.>«es  are  an  apjwnitus  for  filtering  ofT  watery  fluid  into  the 
ventricles,  analogous  to  the  glomeruli  of  the  kidney  which  Alter  off 
watery  fluid  into  the  renal  ^biiles.  Each  of  the  four  ventricles  is 
provided  with  a  choroid  plexus  of  its  om-ii.  Such  a  plexus  consists  of  a 
mass  of  blood-vessels  freely  supplied  with  arterial  blood.  Those  of  the 
lateral  ventricles,  which  are  by  far  the  largest,  have  a  double  artAria] 
BUjjply  to  each,  frnm  the  inierual  carotid  and  from  the  termin;U  branches 
of  the  Iwsilar.  This  endowment  seems  to  imply  a  function  of  special 
importance.  Again,  the  opilhcliuni  uf  the  ventricles  "changes  its  character 
where  it  covers  the  plexuses.  It  is  there  composed  of  large  spheroidal 
corpuscles,  in  each  of  which  is  seen,  hesidcs  a  distinct  nnclens,  sevemlj 
yellowish  gninuies,  and  one  or  more  dark  round  oil-dioi»3"  (13).  Thii 
uiust  surely  be  a  secreting  epithelium.  It  is  probable  that  by  means  of 
the  choroid  plexuses  a  coitHtarit  secretion  of  watery  fluid  into  the 
ventricles  is  kept  up,  in  onler  to  mnintain  the  water-bt'd  on  which  tite 
brain  res,is  and  the  wat^r-cushion  which  surrounds  the  cord  within  ih©. 
spinal  theca.  One  of  our  ca.%8  (P.M.  48)  suggests  that  when  tl 
choroid  plexuses  arc  much  injurcrl,  or  troniprcsscd  by  inflammation,  the 
flow  of  cerebro-spinal  flui<l  may  be  consideriibly  diminished.  This  jjatient 
recovered  temporarily  from  an  attack  of  poaierjor-  Irtieic  mcningicii 
and  seemed  in  good  he:Llth  for  seven  months,  though  the  fourth' 
ventricle  had  bwome  obliterated  and  hydrocephalus  had  rcenlted  ;  the 
choroid  plexuses  were  found  to  be  cystic.  If  the  cerebro-spinal  fluid  is 
being  constantly  secreted,  it  is  necessary  that  it  should  be  as  steadily 
drained  away  and  absorbed.     The  ventricular  cavities  communicate  with 
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the  general  aulwrachnoid  space  by  nieana  of  the  cerebro-spinal  foramen 
and  ibe  two  lateral  foramina  of  the  fourth  ventricle,  and  by  thc-o-c  alone. 
"Injections  into  the  subarachnoid  Bpjice  of  the  conl,"  say  Key  and 
KctyJiut,  •'  produ<N3  complete  iilling  of  the  interior  of  the  whole  velum 
intorpusttum  quite  up  lo  the  luteral  choroid  plexuses  vbich  course  fit  its 
«dge  in  the  lateral  ventricles,  but  the  injection  never  penetrates  into  the 
choroidal  tufts  themselves,  either  here  or  in  the  mwlinn  plexus  of  tlus 
third  ventricle."  There  arc  therefore  no  issues  from  the  lati^Tiil  ventricles 
into  the  subarachnoid  t!.->sue  within  the  velum  inter|KKiitum  ;  and  it  i»  Klill 
doubtful  whether  the  cleft  in  the  pia  mater  alont;  the  descending  hums, 
desoril>ed  by  Merket  and  Mierzejewsky,  really  exists  (14). 

Thus  the  only  escape  for  fluid  from  the  lateral  and  third  ventricles 
is  through  the  iter,  the  fourth  ventricle,  and  its  thi-ce  openings  into  the 
posterior  Hultaracbnoid  space,  and  so  into  the  mesbwork  of  subarachnoid 
tissue  extending  under  the  base  of  the  brain,  and  into  the  Lirgc  sub- 
ai-achnoid  space  surroundiJig  the  spinal  cord  in  its  whole  length.  Hence 
it  exudes  along  the  lymphatic  sheatha  of  all  the  outgoing  nerves,  both 
cerebral  and  spinal.  The  small  diameter  of  the  pa-ssage  connecting  the  third 
and  fourth  ventricles  ensures  timt  the  fiow  of  fluid  from  the  lateral 
ventricles  to  the  base  of  the  brain  shall  not  be  too  rapid.  Thus  there  is 
provision  for  a  steiiily,  slow,  and  otfcctual  drainage  nf  the  fluid  secruted 
by  the  choroid  plexuses.  The  necessity  for  this  drainage  is  prolably 
greater  in  infancy,  while  the  still  developing  brain  demands  a  more 
active  blood-supply,  in  which  the  choroid  plexuses  will  piirticipate,  than 
in  later  life.  The  cerebnvapinal  foramen  is  much  hirger  during  the  first 
year  of  life  than  it  is  af terwarrls,  as  may  be  seen  in  the  accurate  drawings 
appended  to  the  first  of  the  lectures  on  "  Kcst  and  I'ain  ''  delivered  by  Mr. 
Uitton  thirty  years  agu  ;  u'o  may  add  that  in  his  second  lecture  he 
gave  an  excellent  illustration  of  the  closure  of  this  foramen  by  cicatricial 
nembnine,  ami  described  ihe  hydrocephalus  which  resulted.  In  adults 
the  foramen  is  very  small,  "about  the  size  of  a  pin"*  head,  sometimes 
larger,"  as  wils  ]>«»iiitcd  out  by  oiu-  colleague  Dr.  Dickinson.  In  tho 
horse  the  cerebro-spinal  foramen  is  normally  closed,  and  this  fact  has 
been  used  as  an  argument  against  the  dependence  of  hydrocephalns  on 
obstruction  of  this  foramen ;  but  Key  and  Ketzius  have  demonstrated 
that  in  this  ariinml,  though  no  median  opening  of  the  fourth  ventricle 
exists,  the  two  htteral  oijenings  are  large- 

M'o  may  hero  add  that  cerebrospinal  fluid,  ns  obtainwl  from  any 
point  below  the  fourth  ventricle,  cannot  be  an  absulutely  pure  secretion  ; 
it  must  contain  waste  products  residting  from  cerebral  meUibolism,  for 
into  the  sul>arachnuid  sjuice  surruunding  the  brain  upiin  the  lyni])liHtic 
sheaths  of  all  the  cerebral  arteries,  and  Dr.  Dcvsn  Lewis  has  showni 
that  the  nerve-cells  of  the  brain  are  placed  within  "  pericellular  sjies," 
each  of  which  has  a  definite  lymphatic  connection  with  the  wall  of  a  snudl 
blood-vessel.  Tluis  the  fluid  obtained  from  a  spina  bifida  must  contain  a 
small  amount  of  waste  products  from  the  brain  ;  but  the  alteration  in  its 
chemical  composition  thus  producctl  will  be  but  irifling  if  the  secretion  of 
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importance  in  inf:tncv.  Probably  their  efficient  action  is  interfered  with, 
■when  the  veiitrides  become  distended,  by  the  rcaultiiig  pressure  on  the 
cortex  of  the  brain  ,ind  its  roernbranes. 

As  further  evidence  of  the  production  of  chronic  bydrocepbalua  by 
obstruction  of  the  dniltinf;e-cliaiine!,  wc  aiM  brief  notes  of  two  cases  in 
which  it  waa  caused  liy  blocking  of  the  cavity  of  the  fourth  ventriclo  by 
a  tumour  of  the  middle  lobe  of  tho  cdrebellum. 

Case  I. — Emily  B.,  aged  8  >'*»",  ^^  ""'^  •track  the  hack  of  Tier  head 
a^insc  a  form,  KVen  wet-ks  befon*  her  adiiiiftsicia  into  hospital.  Headache 
cumv  un  next  duy  and  Lad  cuutitiued  ever  since  ;  it  was  fruiual  (not  uccipitul). 
Ko  vnntiting  or  constipation.  Cannot  now  walk  or  eveii  sit  up.  Sight 
gradually  iiupaired  ;  blind  \aax.  ten  ilaya.  On  atlmisi^ion,  no  jiaruiyMfl  of  limb* 
or  face.  Mark(<d  optic  neuritis  in  both  ey<-s.  Pupils  rather  diklcd,  quite 
motiutdcBS  to  li^'lit  or  darkneiw,  but  act  r(;adily  with  accDnimodatiou.  Frtintul 
headache.  Int4*llig«nce  goixl.  M'liile  in  the  hoftpit^il  convi^rgcnt  fitrabiemus 
was  Ken  ;  pnlse  irregular  at  times  ;  mutiona  and  urine  passed  in  bed.  No 
Tumitin^.  On  the  nintit«enth  day  after  her  admi^iun,  her  brcatbin};  became 
slow  and  her  face  blue ;  finally  Uie  rexpiE-aLiuii  elupjied  and  she  wa«  cyauojied, 
but  the  heart  was  still  acting.  Artificial  respiration  kept  h«r  alive  for  an  hour, 
and  improved  Inrr  colour  and  her  pulse  ;  ).iut  when  it  was  given  up  she  died. 

l'.M.  —  Oonvolutiona  flattened.  LaU-r.-il  ventricle-i  distendi^  with  clear 
tliiid.  Forumcn  of  Monro,  third  •Teutricle,  and  iter  alt  distended.  Iter 
admitted  a  lead-pencil.  Valve  of  Vieii^sens  thin,  almost  niembranoits.  A  tumour, 
ei«  of  an  apricot,  occupied  the  lower  [wirt  uf  the  middle  lobe  of  the  ctTul(«l!um, 
and  encroached  er^ually  on  the  two  lateral  lobt-e.  It  was  spherical,  gelatinous- 
looking  on  section,  with  some  yellowinh  Fpots  in  its  centre,  and  a  distinct 
border.  It  grew  into  the  fourth  ventricle,  tilling  it  completely,  and  pressing 
out  the  aalvrior  wall  of  the  ventricle  into  a  cunca%'e  surface  lilting  ovur  Ibo 
round  Unnour.  It  did  not  reach  the  jKiaterior  Burface  of  the  middle,  cer«l»ellar 
lobe.  Cerebro-spinal  foramen  quite  obstructed  internally.  No  Uieningitia  Ko 
tubercle  anywhere.      Viiicera  normal. 

Case  IL — Ruse  C,  aged  5  years,  Tell  down  an  area  fonr  monthi  before  her 
admiMion  into  hospital.  On  aduiiiuiou  has  hea«lavhe.  (.'annot  stand  ;  sways 
and  fulla,  usually  backwards.  Pupila  act  to  liylit.  KnfL-jtfrkB  absent  Slow 
nystagmuM  when  she  looks  to  either  side.  Mental  faculties  Mem  defective. 
Optic  di'ica  uurmal.  Two  mouths  later  optic  neuritis  apj-K-ared  in  both  ej'c^j 
and  there  wtia  vomiting  for  four  daya  A  month  later  still  swallowing  was 
difficult,  and  there  was  soma  paresis  of  right  side  of  face.  She  gradually  became 
very  lethargic,  with  widely-dilated  and  motionlesfl  pupils,  and  was  for  aeveral 
weeks  befon:  her  death  only  semi-wnscioiis,  with  convergent  stnibismua 

P.M. — Convolutions  flattened.  I.jiteral  ventricles  ninnh  distended  wifh 
clear  fluid.  Corpus  caltosum  very  thin.  Thii^  ventricle  dilated.  Iter  Mme- 
what  dilated.  Cranial  ganglia  and  nerves  nomial.  Lateral  lobee  of  cervhellnin 
normal.  Middle  lobe  almost  entirely  replaced  by  a  tumour  about  a«  lar^e  as  a 
Maltese  nranjie,  probably  ^b'^inatous.  The  tumour  had  grown  forwards,  and 
quite  obliterated  the  eavity  of  tho  fourth  vt-nlricle,  Iiaviuj^  become  adhfrcnl  to 
its  floor,  but  It  cnuld  be  separated  from  it  without  mncli  difficulty.  It  extended 
as  far  fcirwatda  as  the  valve  of  Vieusscns,  but  had  not  affected  the  fourth  nerve* 
or  the  corpura  ijuodrigemiua.     The  poaterior  surface  of  the  middle  luW  waa 
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noniiul,  but  llie  Liiiutmr  was  intmcilintelj'  Wnf^at1l.  Ccrcbro-npinal  foraiueD 
open  And  nwrnnal.  No  meningili*.  An  anterior  meiHofltinal  gland,  of  the  sine 
of  an  almond,  was  apparently  infiUnttcU  nilh  new  growtli  :  ila  sectioa  wm 
Belatiuuu9-luokiu|,'j  nut  ca&eous.      Nu  otlier  glacda  afTectvJ.      Viscera  nomial. 

In  postorior-basic  meningitis  a  study  of  the  pcwt^mortcm  results  seemg 
to  afTord  absolute  proof  that  the  accumulatiou  of  fluid  is  due  to  obstnio- 
tioii  of  the  drainagL'-chiinnel.  When  the  obstruction  closes  the  issues 
from  the  fourth  ventricle,  or  fills  the  posterior  subarachnoid  space,  or 
glues  together  the  spinal  membnities,  the  fourth  ventricle  is  distended 
along  with  all  the  others.  (In  many  crises  we  have  found  also  obstruction 
of  the  iter;  and  in  P.M.  44,  closure  of  the  foramen  of  Monm  in  tuldi- 
tion.)  Wfaera  the  obstruction  is  only  at  the  iter,  as  in  P.^L  14,  22, 
and  31,  or  tho  cavity  of  the  fourth  veniriinle  i«  obliterated  by  adhesions, 
as  in  P.M.  48,  the  diatcnsion  affects  the  lateral  and  third  ventricles 
only,  the  fourth  being  not  diUitcd.  In  P.M.  3tj  the  lower  part  of  the 
fourth  ventricle  was  obliterated  by  ailhesion  and  the  upper  jiart 
distended,  with  tho  iter  and  other  ventricles,  by  clear  fluid.  But  the 
lateml  ventricles  never  escape  distension  when  the  fourth  la  distended, 
which  depends  upon  the  fact  that  tho  only  esimpe  for  fluid  in  the  lateral 
ventricle-s  is  through  the  fourth  into  the  subarachnoid  space.  When 
more  than  one  obstruction  exists,  the  fluids  in  the  cysts  thus  formed  may 
differ  in  character,  as  in  P.M.  33.  In  the  aulHirachnoid  space  of  the 
cord  localised  coLlectioua  of  Suid  may  be  found,  limited  by  adhesions  of 
the  spinal  membranes. 

In  some  coses  of  (hronk  ht/drorcphahts.  which  at  first  sight  seem  to 
be  of  coiiijcnital  origin,  careful  inquiry  elicits  a  history  of  symptoms 
pointing  to  posterior-basic  meningitis  at  a  very  early  period  of  infancy. 
Thus  :— 

JoFcph  F.,  aped  12  months,  has  marked  bydrocephalvis.  The  circumference 
of  his  lieuU  mvktsurcs  22  lu.,  over  the  v(;rl4;x  fnjiu  meoliui  to  meatus  mcatiures 
15}  in. ;  the  AQl«rior  ftintanelle  is  very  lar^e.  When  tliree  moQtlis  uIiJ  he  bad 
an  illness,  in  which  his  ht-ad  wm  drawn  back  an-l  ho  «qnini«il  ;  h«  med  much 
for  thmv  weeks.  Three  weeks  litCer  it  was  observed  that  his  head  had  begun 
to  eulargi:.     TLv  eulurgvnicut  lia«  tileudily  iucrt'aHcd. 

Hevhert  S.,  agi'd  1  7  nmiitbs,  has  a  ven-  Irti-jje  head  (raensurementa  22j  and 
IBJ).  When  six  montlis  old  lia  crusl  nuich  for  a  furtnicbt,  and  soenied  to  huTe 
pain  at  the  back  ol'  his  neck.  Tha  head  was  drau'u  l>ack,  nnd  he  screamed  if  a 
hand  was  put  iui<ier  his  neck  to  raJMe  bim,  or  if  thL*  bend  was  miivi\]  in  any 
way.  After  this  the  head  grew  larger  every  week  uatil  he  vfoB  fourtt:eii 
montha  old. 

Georfie  A.,  10  months  old.  has  a  large  head  (measurements  SO]^  and  14^ 
and  bus  uuty  just  t)c>;tin  to  put  his  hand  to  his  mouth.  Nystagmus  is  present, 
Ue  wus  an  ei^ht  months'  child.  At  one  week  old  lie  bad  Jaundice  and  Irequent 
gvneml  coiivuIsIlhhs.  At  Vlirve  wc-oks  old  he  wnuld  nut  allow  his  head  tu  be 
raised,  "always  wanted  to  be  lyitiR."  At  abo\it  two  months  old  it  was 
obaervcd  chat  liis  head  was  too  large,  and  it  hus  prugicseivety  increased  iu  ilze. 
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^ven  in  cases  of  hyrlrocepli;iliis  undoubtedly  congenital  there  is 
reason  to  believe  that  suinc  aro  due  to  meningitis  occurring  during  intiu- 
Utcriiio  lifo.      For  instance : — 


Ellen  11.  WM  found  to  liot'e  too  laiye  a  head  wlieti  only  two  weelci?  old.  At 
two  iDuiitlis  old  ihv  fotiunelle  and  euiuKBuereiliHteiided,  and  UieueA9iirfrm«»t« 
wvre  lfi|  ami  12  in.  Tliere  was  much  atruphv  of  the  L^horoid  in  both  •.•yea. 
At  -1^  months  old  4  oz.  of  Hiiid  were  withdrawti  )>¥  B^ifirstion  ;  it  waa  wiitury, 
Eraitiipnrcntf  of  apccilic  (gravity  1010,  and  ctmluiucd  ulbuiuiii.  Three  wtt'ka 
later  sli«  died  fnJm  diarrhtci.  P.M. — No  fluid  in  tivilhiluml  spwe.  Lutrb 
accumulation  of  fluid  and  only  a  very  thin  layer  of  train-siibaiAncfe  bent-Ath  the 
membnincs ;  cvrpus  Cdllosum  absent.  When  the  lliiid  was  rvmuvcd  tlie  liisali 
ganglia  were  swu,  and  llie  tliird  veutncle  soiuewbia  dilated.  The  iltr  waa 
jK-Tvioua.  The  fcHFth  ventricle  was  twice  ila  onlinary  aize.  Imnieilintoly 
below  the  fourth  vantricla  the  overlappini*  edf^e  of  the  cerebellnm  waa  Grnily 
united  by  fibi-oita  adheaiona  to  the  inedulln  ublungaia.  It  ia  highly  probable 
that  theitc  adlivsiona  were  of  infliimiuulory  origin,  and  that  the  inHonmiation 
oct:urrvd  during  intra- uterine  life. 

Florence  O.,  at  three  nionclin  old,  had  a  very  hirge  bead,  nysta^miia,  and 
I&rge  patches  of  chornidal  ntropliy  in  both  eyeA.  KIk^  difd  at  aix  nmnths  old, 
the  circumference  af  the  head  being  tlien  25  inches.  F.M. — The  head  cuntuined 
98  ounces  of  clear  fluid,  partly  above  the  cortex,  but  mainly  in  the  ventricular 
cavity  (ihc  two  ]«|eral  venlriclea  furniluf;  ono  uivity).  Third  venlrielo  sligtilly 
dilated  ;  it  held  wRlur.  Kuurih  ventricle  not  dilated.  It  waa  found  th.it  a 
menibranous  ecptum  stretched  acroas  the  it«r,  obatnictint;  it  completely.  Tiiere 
can  lie  no  doubt  that  this  alw  was  a  case  of  Cfn^enital  hydnifephulii!!,  nnd  it 
sL-eins  probable  tlmt  it  wua  cau«(.>d  by  the  purtitiuii  iioruss  the  iter.  This  may 
hitve  been  due  to  intm-nceriiie  inflnmmiitinn.  The  mother  hod  httd  scirl^t 
fever  when  three  mouths  pregnant  with  thia  chiJd. 


*W"e  have  now  pren  wifficient  ptw^f  of  our  assertion  that  in  almost 
every  ca^e  in  whiv-h  itosteriorhiisic  meningitis  causes  hydrocephalus  some 
di'Miiite  obstruction  iu  the  drainage-chaniR'l  of  the  brain  or  conj  will  bo 
foujid,  if  the  ncLTOpsy  1*  ciirefnlly  made.  AVc  lay  stress  on  this  cundition  ; 
for  if  the  brain  be  removed  in  the  ordinary  way  it  may  be  impossible  to 
decide  accurately  whether  the  cerehro-apinal  foramen  he  open  or  closed  ; 
and  if  the  apinal  cord  be  neglected  an  udhf'slon  of  the  spinal  niemhranes 
may  be  ovcilooked  which  may  aircouiit  for  hydrocephaliw  with  no  apparijiit 
obstruction  within  the  brain.  AVhen  the  skull-cap  has  been  rtmoved,  a 
wedge-shaped  piece  of  the  occipital  hone  ghoulcl  be  cut  away  extending 
down  to  the  foramen  nwtgnnm ;  the  piRtorior  arches  of  the  three 
uppermost  cervical  vertehne  mn«t  then  be  cut  through,  the  dura 
mater  carefully  divided,  and  the  condirion  of  the  enhjacpnt  ararhnoid 
accuratelv  noted.  Division  of  this  membrane  revoaU  the  condition  of  the 
posterior  fiubanichnoid  space.  If  llicii  the  cerebollnra  be  gently  raised 
from  the  medulla,  it  ia  easy  to  see  whether  the  cerebrospinal  foramen  ia 
open  or  closed,  what  its  diameter  U,  and  whether  there  arc  any  morbid 
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adiipsions  in  it^  neighbourhood,     "We   have  employed  this  mclhocl  of 
examination  foi-  many  years. 

The  only  iiiaUinciL'3  in  our  experience  in  which,  in  hydrocephalus 
following  pi:>stei'ior-basic^  nteuingltis,  an  autopsy  timde  in  this  manner  has 
fiiiled  to  (iiscover  some  organic  ohetrnction,  are  Nos.  22  and  50.  In 
P.M.  50  we  found  distinct,  tbougli  slight,  traces  of  previous  incningitJa, 
but  no  obsiniction  ;  yt't  the  wholu  dniitmgc  system  of  the  bniin  and  cord 
w;i3  ten.sely  filled  with  absolutely  tmiisparent  fluid.  How  are  we  to 
explain  this  phouonienon  T 

It  must  be  remembered  that  the  choroid  plexuses  derive  part  of  their 
blood-supply,  by  laeans  of  the  "posterior  choroid"  urturiea,  from  the 
posierior  cerebrals,  the  terminal  branches  of  the  basilar.  Inflammation 
atfectinfj  the  posterior  base  of  the  bruin  must  tend  to  proilnce  pitretio 
dilfttJitiou  of  the  busilar  and  ita  branches;  the  posterior  choroid  arteries 
will  share  in  this  dilut^itiou,  and  the  choroid  plexuses  will  iht.-r<;fure 
receive  an  increase^]  blood-sup [ily.  When  the  inHaniniiitory  process 
implicates  the  plexuses  themselves,  their  secretion  is  doubtless  dlmini:ibed, 
but  in  the  loss  acute  CAses  it  is  probably  increased.  This  is  probably  one 
factor  in  the  pnxluction  of  hydrocephalus  wlieri  posterior- basic  meningitis 
ciuses  an  oltstniction  in  the  drfiiniifire-charmel,  and  it  may  possibly  be 
effective  occasionally  when  no  obstruetion  exists.  If  the  cerebro-spinal 
fluid  be  secreted  more  rapidly  than  it  can  escape  along  the  sheaths  of  the 
cerebral  and  spinal  nerves,  a  uniform  dilatation  of  the  vcntricuhtr  cavities 
and  of  the  Kulmrachnoid  apaceK  at  the  ba»e  of  the  brain  and  arountj  tho 
spitiftl  cord,  such  as  we  found  in  cJise  50,  might  easily  result.  When 
this  dilatation  hiid  reached  a  certain  amount,  It  would  be  aggravated  br 
compression  of  the  membranes  of  the  nerve-roots  closing  the  h'mphatic 
paths  ill  the  s:ime  way  as  a  pleural  etl'usion  closes  iho  lymph-stomata  of 
the  plenia. 

In  P.M.  22  the  fact  that  the  lateral  ventricles  were  considerably 
dilated  with  clear  fluid  and  the  convolutions  flattened,  while  the  fourth 
ventricle  apjieared  to  be  of  normal  sire,  suggested  that  there  had  been 
•ome  obstruction  in  the  iter.  This  passage,  however,  was  found  patcnL 
But  some  thick  yellow  lymph  was  found  in  the  velum  intery>oaitum  jiist 
aljiove  the  posterior  end  of  the  iter ;  and  it  seemed  to  us  possible  that  in 
this  way  the  itnr  was  compressed,  and  that  thus  a  real  obstruction  to 
the  escape  of  fluid  from  the  lateral  ventricles  might  have  existed  during 
life. 

The  rlinical  eirulfwe  nf  h}f(lrorephahis  consists  in  ])raminent  fulness  of  the 
fontanelle,  in  separation  of  the  sutures  (if  these  are  not  already  firmly 
united),  in  the  reappearance  of  the  posterior  and  lateral  fontanetles,  and 
in  the  inciftaMing  sizA  and  weight  of  the  head,  with  tendency  to  appmxi- 
mate  to  the  spherical  form.  Sometimes  the  cranial  bones  are  thinned, 
and  they  may  even  yield  on  pressure.  Occasionally  there  is  slight 
depression  of  the  eyeballs.  All  these  indications  are  much  less  pro- 
nounced than  in  congenital  hydrocephalus.  If,  however,  the  meningeal 
inflammation  begins  in  very  early  infancy,  and  life  is  sulficiently  pro- 
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longed,  the  bydroccpbalus  produccxi  may  be  so  extreme  as  to  simulaie  a 
congL-niuU  case. 

Wo  hava  already  referred  to  the  Tiiilging  of  the  anterior  fnntAnelle, 
which  18  often  observed  at  the  onuet  of  metiingitis,  and  is  <loubtless  due 
to  tho  initial  hypoi-a'mia  and  the  resulting  increased  outflow  of  fluid  into 
the  lymphatic  spaces  around  the  ceretjral  arteries,  all  of  whleh  L>peii  ititu 
the  geneml  suhiirachnnid  Rpaco  covering  tlio  cortex  of  the  hrain.  This 
early  hulgiiig  of  the  fontanclle  is  usiuUly  tnmsient. 

In  some  coses  of  meningitis  ihcro  is  no  clinical  indication  of  hydro- 
cophulua,  though  even  in  these  un  milupsy  will  sumetimes  prove  its 
existenee.  fn  others,  after  some  weeks'  illness,  a  gra^ilual  increase  in  the 
Bize  of  the  head  is  noticed.  The  fontanelle  may  be  somewhat  prominent, 
or  ahoHt  level,  or  even  slightly  depressed ;  although  an  autopsy 
may  prove  that  there  is  considerable  excess  of  fluid  iji  the  ventricles. 
The  increment  of  size  is  easily  intljciited  by  two  measurements — that  of  the 
maximum  circumferoneo,  and  that  over  the  vertex  frnra  tho  centre  of  one 
aufliiory  meatus  to  the  centre  of  tho  other.  As  a  guide  to  the  luimbers 
yiehlci'l  by  thfse  two  measurements  in  healthy  children,  wo  offer  tho  follow- 
ing figurc^s,  obtained  by  one  of  us  from  the  heads  of  three  healthy  male 
infants,  weighing  respectively  at  twelve  months  old  26  lbs.  8  oz,,  26  lbs. 
2  oz.,  and  2:1  lbs.  12  oz,  : — 


Ag«. 
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11 
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Hi 
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_         _ 
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—         — 

n        —      — 

6      .. 

lOj 

17        — 

n        —      — 

B      •> 
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—        18* 

-     irj 

Hi        -        llg 

7      >. 

17i 

8       ir 

1'! 

-     n% 

llj        -        Hi 

&      » 

18 

18       — 

12           \\\       - 

10      ,. 

1»1 

—     — 

121         ^         ~ 

11              M 

—     — 

—          —         — 

la     .. 

18J 

-      n\ 

124         —         12J 

We  have  notes  of  the  presence  or  absence  of  indications  of  hydro- 
cephalus during  the  course  of  the  illness  in  82  cases.  In  .M  of  these  there 
was  evidence  of  hydrocephalus  ;  it  w.is  considerable  in  1 6,  mtKleraUi  in  1 8, 
slight  iu  17.  In  tho  remaining  'i\  there  was  no  evidence  of  hydi-o- 
ccphalus  during  life,  although  in  some  of  these  it  was  found  after  death. 
Tho  following  may  be  adduced  as  illustrations. 

In  a  child,  ngeJ  0  months,  (two  months  after  th<li  oiiwl)  lh«  sutures  w«ro 
futiod  I'l  he  upun.  At  8  ninntlin  the  fontactfUe  was  dialemled,  and  the  lateml 
iiitrires  ripnn  ^nwn  to  a  latentl  fautanello  un  each  side,  \Sx<t  uieusuremuuli  being 
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19  and  13^.     At  13  months  they  were  19|  and  14  ;  the  lateral  snturea  wei« 
not  now  felt,  but  the  fontanelle  measured  4  finger-tips  by  3. 

In  a  second  case,  at  8  months,  the  measurements  were  IR^  and  11^  ;  at  9 
months,  19  and  11^;  at  11  months,  19^  and  12  ;  at  12  months,  19|  aad  12^. 
The  fontanelle  was  normal  throughout  At  4  years  2  months  the  figures  were 
20|  and  13^,  and  the  child  was  very  backward,  being  still  unable  to  walk 
without  some  support. 

In  a  third  child  (nearly  4  months  old  at  the  onset)  there  was  no  indication 
of  hydrocephalus  during  the  first  month  of  his  illness.  He  was  not  brought 
again  to  the  hospital  until  six  weeks  later,  when  hia  mother  stated  that  his  head 
had  been  enlarging  for  two  weeks.  At  6  months  old  the  fontanelle  was  tense, 
and  3  finder-breadths  wide^  and  the  sutures  just  open,  the  measnrementa  being 
18  and  11  J.  At  7  months  old  they  were  18j  and  11|,  and  the  eyes  were  a 
little  depressed.  At  II  months  they  were  ig|  and  12^,  and  the  fontanelle  waa 
4  tinger-breaJths  wide. 

In  a  fourth  case,  in  which  the  illness  began  at  3  weeks  old,  at  3  months 
the  fontanelle  was  distended  and  tbe  sutures  felt  At  5  hionths  old  the 
fontanelle  was  bulging,  and  the  measurements  were  17|  and  12  ;  at  6  montha 
old,  19  and  13  ;  at  7  months  old,  20j  and  13j  ;  at  8  months  old,  20^  and  13j^  ; 
the  fontiinelle  waa  4  finger-tips  wide,  the  head  was  heavy  and  fell  back.  At 
2  years  3  months  old  the  figures  were  2\\  and  14j. 

In  a  fifth  case  the  illness  began  at  3  months  of  age ;  the  head  began  to 
enlarge  a  month  later.  At  10  months  old  the  measurements  were  22  and  161. 
At  12  months  old  they  were  23  and  16.     The  eyes  were  a  Hltle  depressed. 

In  a  sixth  case  (a  girl),  in  which  the  illness  began  at  6  weeks  of  age,  the 
measurements  were— at  3  months  old,  15^  and  \(\\  (normal) ;  at  4  montha,  16  J 
and  11  ;  at  6  months,  17|  and  11|;  at  8  mouth",  19g  and  l:jj  ;  at  11 
months,  21  and  14|.  At  5  months  it  waa  observed  that  the  fontanelle  was 
bulgin;,',  and  the  anterior  half  of  the  head  was  rounded.  At  7  months  lateral 
fontimelies  reappeared.  The  head  was  still  larger  at  the  time  of  death,  two 
months  later,  and  the  autopsy  (P.M.  49)  showed  enormous  distension  of  the 
ventricles. 

Before  concluding  this  section  we  wish  to  ofTer  some  suggestions  with 
regard  to  the  hi/dioreplmlus  found,  though  u.sually  in  smaller  amount, 
in  tuberculous  meningitis,  and  also  with  regard  to  congenital  hydro- 
cephalus. 

In  the  former  condition  the  same  considerations  are  valid  as  in  the 
rare  cases  in  which  posterior-basic  meningitis  has  caused  hydro- 
cephalus, without  the  presence  of  organic  obstruction.  The  choroid 
plexuses  receive  part  of  their  blood-supply  through  the  "anterior  choroid  " 
arteries  from  the  internal  carotids,  and  the  vessels  composing  these 
plexuses  will  therefore  share  in  the  paretic  dilatation  caused  by  the  local 
inflammation  at  the  anterior  base.  Hence  there  will  be  an  abnormally 
rapid  secretion  of  cerebrospinal  fluid. 

Again,  in  tuberculous  meningitis  there  is  frequently  a  considerable 
deposit  of  tubercle  at  the  anterior  end  of  the  upper  surface  of  the  superior 
vermiform  process  ;  and,  if  the  subarachnoid  "  cistern  "  imraediately  in 
front  of  this  and  behind  (above)  the  corpora  quadrigemina  is  filled  with 


infliimmntury  producU,  tl  luuy  possibly  exert  pressure  from  above  on  tlie 
poslcrinr  end  of  the  ilcr,  which  may  cause  »omo  hintlrance  to  the  flow  nf 
fluid  throuij'h  this  narrow  channel.  If  at  the  same  time  the  umount  of 
corehro-spinul  HuiJ  socretot]  bo  increased,  it  i«  c&sy  to  understand  why  the 
ventricle!!  arc  found  dilated  with  clear  tiuiJ. 

\VitU  rcgiird  to  congenital  hydrocephalus,  wo  have  already  shown 
thjil  some  cji.-M'n  arn  eertainly  obstrnctive  in  origin,  and  prolval)ly  due  to 
intm-uterine  meningitis.  A  study  of  recoi-ded  caaea  of  congenital  hydro- 
eepUalias,  such  as  that  of  Dr.  Uufler,  seems  to  indicate  that  a  considerable 
numbur  of  such  cases  are  rightly  explainetl  by  this  hyijothesis.  In  many 
of  them  the  foramen  of  Majendie  waa  undoubteflly  clnsorl,  as  it  wa«  in 
Dr.  liiixt-or's  case,  which  had  previously  been  under  our  c;u-e  at  Great 
Unnond  StrceL  Obstruction  of  the  foramen  of  Monru  is  mentioned  in  other 
ca»ai;  and  wo  have  reeonlcd  an  instunca  above  in  which  the  obslructiun 
was  a  pjirtition  across  the  iter.  Even  where  no  obstruction  can  he  found 
in  the  brain,  and  the  cerebrospinal  foramen  is  ^videly  patent,  atlhef^ions 
of  the  spinal  membranes  may  have  ciiused  an  obstruction  which  is  easily 
overlooked. 

There  are,  however,  some  cases  certainly  in  which  no  obstruction  can 
bo  found,  acid  ^ioiiie  in  whicb  it  uinnot  exist ;  as  in  the  cases  of  hydro- 
cephalus associated  with  spina  bifida,  in  which  puncture  of  the  spin* 
hiSda  is  found  to  drain  the  ventricles.  \Ve  suggest  ihat  such  aro  similar 
to  our  case  No.  50,  except  in  their  occurrence  at  a  much  earlier  period ; 
ftnd  that  an  intra-utcrino  cerebral  inflammation,  which  had  not  given  riso 
to  organised  adhesions,  had  yet  wmsetl  such  increase  in  the  amount  of 
necretton  of  cerehro  H])inal  fluid  that  it  had  accumulatt'd  more  rupidly 
than  it  could  be  remove<l,  and  thus  the  fluid -pressTire  in  the  brain 
had  caused  congenital  hydrocephnlus.  In  some  cases,  perhaps  those  in 
which  the  lesion  occuiTed  at  a  very  early  period  of  ftftal  life,  the  fluid 
collecting  in  the  spijial  canal,  and  esjjccially  in  its  lower  portion,  may  havo 
been  instrLiment^it  in  producing  the  spina  bifida.  Considering  the  position 
of  the  hi^d  in  the  womb,  it  seems  possible  that  meningocele  may  be  pro- 
duced in  the  same  way.  It  is  interesting  to  notice,  as  Dr.  Rufler  points 
out,  that  a  tumour  of  this  kind  always  projects  through  a  hole  in  the  bone, 
and  nover  through  a  fontanelle ;  and  to  com])are  this  fact  with  the  case  of 
hydrocephalus  caused  by  basic  meningitis  in  a  syphilitic  child  which  we 
havo  rcconlcd  above,  in  which  soft,  swcllitigs,  comjHJsed  of  membranes 
distended  with  clntr  fluid,  pr(]}octed  through  holes  in  ciuniotabetic  bone; 
and  also  with  iho  case  recorded  by  Dr.  Raster. 

The  thickening  of  the  opendyma  of  the  ventricles,  which  has  been 
found  in  cases  of  congenital  hydrocephalus,  is  probably  another  residt 
of  the  inflammation  which  produced  the  obstruction  to  the  escape  of 
cerebrtvspinai  Quid. 

Congenital  cysts  of  the  brtun,  containing  clear  fluid,  whether  com- 
mnnicating  with  the  ventricular  cavities  or  not,  ore  probably  for  the 
most  part  the  result  of  local  softening  and  subsequent  removal  of  brain- 
aubstjknco,  caused  by  local  disease  of  vossels— thrombosis  of  arteries  or 
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Teina ;  in  some  cases  prnltAhly  due  to  syphilis,  in  others  to  infective  or 
septic  conditions  receiveci  from  the  mother, 

Pathology.~lt  can  hiinlly  be  thmbtctl  that  in  most  cases  not  due  to 
injury  mtuingitiji,  whether  vertical  or  posturior-Uiisii:,  m  cimsed  by  an 
invasion  of  mici-o-orgauisma.  Kvcn  where  the  exciting  anise  haa  been  a 
blow  or  fall,  the  meniiigitis  may  he  pro<Juceil  hy  a  growth  of  microbes 
permitted  by  the  depression  of  the  normal  i-esist«iice  of  the  tissues  pro- 
duced by  the  injury.  It  is  n<»t  very  uncommon  for  tuherculous 
meningitis  to  follow  a  blow  upon  the  he.id  (the  same  thing  is  tnie  of 
tumours  of  the  brain  in  children),  and  some  of  these  instances  are  prob- 
ahly  not  more  coincidences, 

A  striking  fact  in  the  pathology  of  suppurative  vertical  mentngitia 
(which  usually  affects  the  spinal  coitl  also)  is  that  in  a  large  number  of 
cases  it  is  associated  with  pneumonia  and  ^vith  other  inHammatory  visceral 
lesions.  In  our  It  cases  of  this  kind  {^oa.  I  to  12,  1 1,  and  15)  there 
were  only  3  in  which  there  waa  no  viacorai  lesion  beyond  alight  colhipso 
of  the  lungs.  In  9  of  the  14  pneumonia  was  present;  in  5,  pleurisy  or 
empyema;  in  4,  pericaitlitis  ;  in  I,  raediastinitis  :  in  I,  severe  bronchitis: 
ill  3  there  was  lymph  on  the  surface  of  the  spleen ;  in  2,  thrombosis  of 
the  cerebral  sinuaes.  In  a  case  under  the  care  of  our  colleague  Dr. 
Penrose,  to  which  he  permits  ub  to  refer,  a  patch  of  diphtheritic  membrane 
was  found  In  the  de-seending  colon,  with  some  small  ulcere  in  its  neigh- 
bourh'jod  ;  aWj  a  Utile  thin  false  luombrHnc  in  the  a'Mphagus. 

In  one  of  01U-  ciLsea  the  meningitis  followed  erysipelas  and  cellulitis ; 
and  must  bo  looked  upon  as  a  septicremic  process.  Again,  it  is  possible  that 
the  rare  cases  of  nienijigitis  following  vaccination,  of  which  wo  have  seen 
one,  may  likewise  be  septlcajnn'c,  though  it  must  be  admitted  that  it  is 
sometimes  difficult  to  eliminate  the  element  of  coincidence,  especially 
when  the  vaccination  pui'suea  a  normal  course.  The  niidtiplicity  of  the 
visceral  lesions  in  vertical  meningitis  also  seems  to  point  to  a  general 
infection ;  and  in  two  of  our  cases  diplococci  (apimrently  M.  lanceolatua) 
were  discovered  hy  Dr.  Still  both  in  the  meningitic  exudation  and  in  the 
inflamed  Itmg  or  pericardium. 

I  n  many  cases  of  vertical  meningitis  the  anterior  part  of  the 
brain  is  affected  much  more  than  the  posterior  half,  atid  sometimes 
almost  alone.  It  is  then  dilhcult  tn  avoid  the  suspicion  that  the 
infection  may  have  invaded  the  subarachnoid  space  through  the 
lymphatic  channels  iMweing  through  the  cribriform  plate  from  the 
nasal  mucuua  membrunc,  demonstrated  by  Key  and  Ketzius.  'Fbeso 
observers  have  proved  that  coloured  fluids,  injectetl  under  low  pressure 
into  either  the  subilural  or  the  subarachnoid  apace  of  the  spinal  cord, 
make  their  way  into  tubular  prolonjiatione  of  the  cerebral  subarachnoid 
space  surrounding  the  branches  of  the  olfactory  nerves  passing  through 
the  cribriform  plata  inio  the  nosa  Not  only  so,  but  in  certain  animals 
they  also  succeeded  in  filling,  by  means  of  similar  injections,  a  network 
of  lymphatic  vessels  in  the  na-sal  mucous  membrane,  and  futtherniore  inter- 
cellular passages  com mtuii eating  with  these  vessels,  many  of  which  they 


found  to  terminate  by  open  mouths  on  the  surface  of  the  miaroua  membrane. 
A  similar  structure  h'M  he&n  demonstnitetl  in  the  bronchi:U  mucouR  mem- 
bmne  ;  and  it  affords  an  explanation  of  the  fact  that  the  bronchial  glands  in 
cliildron  nro  aouiotimos  found  to  bo  caseous  %vithout  any  obvious  lesion  of 
the  bronchi  ur  lungs.  If  there  is  thus  an  upL'n  commuiiicutiun  between  the 
mueuus  membrane  of  the  nose  and  the  anterior  part  of  the  cerebral  sub- 
aniohrioiil  spnce,  it  ia  reasonable  to  suggest  that  micro-organisms  may 
sometimes  outer  by  this  route  and  tbus  invade  the  mciiingea,  even  without 
any  obvious  lesion  of  the  nose  itself. 

In  the  majority  of  cases  of  posterior-basic  meningitis  the  path  of 
invasion  is  probably  from  the  nasopharynx,  through  tbe  Eustachian  tube 
and  the  middle  ear,  to  the  membranes  of  the  braiiL  There  are  certain 
anatomical  peculiarities  in  the  audiUiry  apftaralus  of  infants  which  fucilltatfi 
this  invasion.  Prof.  Maeewen  points  out  that  the  Eustachian  tube  is 
shorter,  wider,  and  more  horizontal  than  in  the  adult ;  and  that  the  petro- 
squamusal  suture,  which  passes  through  the  roof  of  tbe  tympanic  cavity, 
is  still  incomplclcly  ossified,  bringing  the  membninos  of  the  brain  and  its 
suluLrachnoid  »|Kice  into  close  relations  with  the  lining  membrane  of  the 
middio  ear.  Thus  at  this  Citrly  aju;o  there  is  a  comparatively  o|jcu 
path  from  the  naso-pharynx  to  the  great  subarachnoid  "  cistern " 
between  the  cerebellum  and  the  medulla;  and  also  to  the  smaller,  yet 
relatively  In-rge,  subarachnoid  space  above  the  corpora  quaflrigemina,  in  the 
immediate  nci)^hlK>urhood  of  the  iter,  and  just  in  front  of  the  anterior 
extremity  of  the  superior  vermiform  process  of  thu  cerebellum.  The  post- 
mortem evidence  given  aliove  pr^ivea  that  jrac^torior- basic  meningitis 
nsnally  begins  and  is  most  active  in  one  or  both  of  these  two  sites.  It  is 
not  often  possible  to  trace  any  connection  between  pus  in  the  tympanic 
cavity  and  the  inflammatory  focua  in  the  posterior  subarachnoid  space  ; 
but  a  similar  fact  is  true  in  many  instances  of  cerebral  abscess  resulting 
from  ear  disease  In  some  of  our  cases  there  was  clwir  evidence  of  disease 
of  the  miildle  car,  its  mucous  membrane  being  swollen,  granular,  and 
injectoil  ;  and  the  drum-membrane  ujiJique,  thtckimod,  and  sometimes 
perforated.  But  usually  the  ttnim-merahrane  is  entire  and  the  ossicles 
in  place,  and  the  oidy  abnormality  is  the  presence  of  pus  in  the  tympanic 
cavity,  sometimes  also  in  the  mastoid  antrum.  Too  much  stress  must  not 
be  laid  upon  this — fii-st,  beaiuso  it  might  [wssibly  Ijo  a,  consequence  of 
meningitis  rather  than  its  cause;  and,  secondly,  because  the  presence  of 
more  or  less  nnico-pus  in  the  middle  ear  is  very  common  in  infants  who 
have  died  from  causes  unconnected  with  the  brain.  Yet  two  argiunente 
may  be  adduced  in  favour  of  the  \icw  that  the  pus  found  in  the  tym|H).nuni 
is  in  many  cases  either  a  main  or  a  contributory  ciiuse  of  the  meningitis  : 
the  Hrst  is  that  in  a  large  number  of  oiscs  the  symptoms  of  roeuingilis 
definitely  follow  a  catiirrh,  and  that  the  anatomical  relations  alrciwly 
montinned  make  it  easy  for  the  catarrh  to  spread  to  the  middle  car,  and  for 
organisms  to  be  c.irried  thence  ttt  the  brain  ;  ■'the  second  is  that,  in  some 
coses,  paracentesis  of  the  tympanic  membranes  has  definitely  arrested  the 
disease.      It  is  noteworthy  ia  one  case  (RM.  6)  that  secretion  in  the 


tympruiic  cavities,  which  scetneil  no  moro  than  "ftlightly  tiirbifl,"  wns 
found  to  contain  diplococci  similar  to  those  prt'seiiL  in  the  raeiiingoa]  pus 
and  in  the  inflamnuttury  lymph  on  ihc  poricuidiuiu  and  iho  plcnm, 

Kven  when  the  initiiil  catanhal  condition  of  the  middle  ear  is  but 
slight,  it  niHV  nevcrthelfMs  facilitate  the  ingi'essof  pathogenetic  organisms 
to  thp  brain  ;  jnst  as  a  catArrhitl  condition  in  the  fntices,  lung»  or 
aliiuenttiry  ciinal  may  facilitate  the  ingress  of  the  tuboi-cic  bacillus. 

In  the  adult  the  tytii[)uniini  is  complet<^:ly  &hut  otT  from  the  rerehral 
Buliarachnoid  epnee,  which  penetrates  into  the  internal  car  hnt  no  farther. 
Kfly  and  Kptziufi,  by  injection  of  blue  fliiide  into  the  aiibaraL-hnoid  spac« 
of  the  spinal  cord,  were  able  to  obtain  partial  injection  of  the  pei'i-lyuipbalic 
space  of  the  internal  car,  ainl  of  the  "aipiaductua  cochlea;,"  which  com- 
municates \rith  it  throngh  the  "  scala  tym[jani  "  of  the  cochlea ;  also  of  iho 
perineural  shaitha  of  tho  seventh  and  eighth  norvoa  in  the  int'emal 
auditory  meatus  as  fur  as  the  lamina  cribrosa,  and  in  a  few  cartes  a  litlls 
beyond  it.  But  the  injection  never  passed  into  the  onilo-lymjjhalic  8[Kicfl 
or  int*)  the  "aquadnctus  vestibnli,"  which  they  found  to  end  in  a  cnl-<lB- 
sac  within  the  layers  of  the  dura  mater,  communicating  by  a  fine  passage 
with  thi^  s]Htce  but  without  comiuuriication  with  the  subdural  or  snb- 
arachiioid  spaces.  And  it  never  passed  into  the  tympanum,  proving  that 
in  the  aiiult  the  tympanum  is  (pdte  separate  from  the  cerebral  mpmhmnes 
and  the  spaces  hoiwecn  them.  This  explains  the  clinical  f;ict  that  meningilia 
and  (jthor  morbid  conditions  of  the  brain  resulting  from  otitis  are  almost 
always  in  adults  the  consequence  of  chroinc  disease  of  the  middle  car,  and 
are  very  rarnly  produced  by  an  acute  inflammation  in  previously  healthy 
ears,  as  is  the  case  in  infants. 

But  there  are  many  cases  of  postcrior-l>asic  meningitis  in  which  the 
examination  of  the  middle  earn  shows  no  morbid  condition.  Kven  in  these 
cases  we  snggest  that  the  micro-organisms  may  have  travelled  by  this 
route  from  the  nasopharynx.  iVoubtless,  if  the  mucous  membrane  of  tho 
tympanic  cavities  id  diseased,  micnjbea  from  tho  pharynx  have  increased 
facility  of  access  ;  but  even  when  the  midfUo  ear  is  healthy  the  anatomical 
peculiarities  already  described  appear  to  nmke  it  jtosfrihle  for  them  to  pas* 
from  the  phatynx  to  the  ccrebnil  niouibranes.  Such  microbes  are  doubt- 
less of  mariy  UimU  ;  it  is  probablo  that  mmw  of  thorn  are  introduced  into 
the  pharynx  by  breathing  air  contaminated  with  sewage  emanations. 

The  condition  of  the  viscera  in  postorior-luisic  meningitis  shows  a  tnoet 
remarkable  absence  of  the  inHammatnry  lesions  so  frequently  found  in 
vertical  menin^^'itis.  In  5  of  oiu-  3i  caisea  of  the  poster ior-lwisic  class 
(Xos.  1^,  l(i-:26,  and  29-SO)  tho  viscera  were  not  examine<l,  or  their 
condition  has  not  been  recorded.  Of  tho  remaining  29  the  viscera  were 
normal  in  21.  In  5  there  was  merely  slight  collapse  of  the  lungs;  in 
2  tho  lungs  were  congested  as  well  as  collapsed;  in  1  some  tubercle  was 
present  in  certain  organs.  Bnt  there  w.vs  not  a  single  case  of  detinito 
pneumonia,  of  pleurisy,  empyema,  or  pericarditis.  This  strongly  suggests 
that  these  two  funiis  of  nicningitie  are  really  different  discm*'S — that  ihey 
are  due  tu  different  orgaiusma.     It  may  be  added  that  while  vertical 
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jncningitii  in  iwunlly  highly  mippiirativo  and  vpiy  extensive,  imstcnor- 
bjisic.  ineningiiis  is  miK-h  more  lociil  and  mucii  less  fiuppiirative — the 
former  moru  acute  and  more  rapidly  fatal,  the  latter  chronic  and  tending 
to  form  orgiiiiiscd  adhesions.  These  diirurvnee®  increase  the  probability 
that  the  two  forma  of  meniiigitlg  are  tha  results  of  the  growth  of 
micmlMJS  of  diverse  nature.  The  fpiestion  nnwt  }ie  iKttJed  hy  Iwwtflri- 
ology  :  it  is  therefore  desirable  to  state  the  observations  which  have 
already  been  made  with  regard  to  this  (juciition. 

Several  bactericjlogista  h.^ve  fonnd  the  diplococciis  of  FranTtel  (D. 
pnoumoniff!,  M.  lanconlatufi,  Prouniococcus)  in  the  purulent  exudation  of 
ccreliro-spinal  meningitis.  "Thu3  Netter  (1889),  in  a  eummnry  of  the 
results  of  researches  made  by  him  in  'Jo  cases  of  purulent  meningitis,  ru'purts 
as  follows: — Thirteen  cases  were  examined  microscopically,  by  cultures, 
and  by  inoculations  into  Buaceptiblc  animals ;  6  cases  by  microscopifal 
examination  and  experiments  oit  animals  ',  and  the  remainder  only  by 
microscopical  exaraination.  Four  of  Ibe  cases  were  complicated  with 
purulent  otitis,  6  with  pneimionia,  3  with  ulcerative  enducanlitia.  The 
pncuraococcuB  was  found  in  16  of  the  '25  cases;  in  4  S.  pyogenes  was 
present;  in  2  D.  intntcellularis  meningitidis  of  Weichselbauni ;  in  1 
Frie(]landor'8  harillus ;  in  1  Neumann  and  Schaffer's  motile  bacillus  j  in  1 
a  «niall  curved  liacillus.  In  45  cises,  collected  from  the  records  of  the 
eubject  by  Notter,  tins  niicroeoecus  was  present  in  27,  Streptococeiis 
pyogenes  in  6,  and  D.  intracellularis  meninj-itidis  of  M'eicb.selhauni  in  10. 
Mcmti  (181^9)  in  4  cajies  of  cerehro-spinal  meningitis  demonstratc<3  the 
presence  of  the  same  micrococcus.  In  3  of  his  cases  pjieumonia  was 
present  also.  In  2,  Stiijihylococcns  pyogenes  aureus  was  associated  with 
D.  pneumoniae"  (Sternberg).  "In  otitis  media  this  micrococcus  has  lieen 
found  in  a  considerable  numlicr  of  cjisos  in  the  jius  obtained  by  para- 
CPntcrtifi  of  the  tympjinic  membrane,  and  quile  fre<|Ufntly  in  pure  cultures  : 
by  ^iaufal  (1889)  in  6  cases;  by  Levy  and  Schradcr  (1889)  in  3  out  of 
10  cast^a  in  which  jiaracente^is  was  [R-rformecl ;  by  Xetter  (1889)  in  5 
out  of  1 S  cases  occurring  in  children  "  (Sternberg).  It  has  also  been  foimd 
by  various  observers  in  nkeratii'e  endocarditis  and  in  acute  abscessOB 
and  in  suppurative  arthritis  occurring  as  complications  of  pncumi>nia. 

Weich8cll»aum,  in  6  ca.ses  of  cercbro-sfiinal  meningitis,  found  and 
cultivated  a  iliplococcus  not  pro'i'ionsly  known  :  he  observer!  it  usually 
in  the  interior  of  the  pus-cells,  and  therefore  called  it  *'  D.  intracellular  is 
meningitidis."  It  ditFers  from  Friinkel's  diplococciis  in  not  being 
Btaincd  by  Gram's  method,  and  in  some  pectiliiiHties  of  growth  in 
artiiicial  culture  ;  but  resembles  it  in  its  brief  period  of  life  in  such 
cultures,  which  is  limited  to  a  few  ihiy&.  Weichselljaum's  diptococcua  ia 
highly  pjithogoiietic  when  injected  into  animals:  mice  die  within  two 
days  afttr  inoculation  ;  injections  into  the  meninges  of  dogs  produce  a 
pnnihmt  haimorrhagic  meningitiw.  This  micn)be  has  been  found  l>y  many 
eiibseqnent  observers  in  cases  of  epidemic  cerobro-spinal  rneningitia,  both 
after  death  and  in  the  fluid  withdniwn  from  the  spinal  subamchnoid 
•pace  by  puncture  of  the  mumbruncs  in  the  lumbar  region  of  tho  spine. 


It  is  therefore  thought  by  many  that  WeichsoIbawm'«  D.  intraccllularia 
meningitidis  is  tho  true  cause  of  tho  epidemic  form  of  cerebro- spinal 
meningitis. 

Tho  bacteriology  of  posterior-basic  mpningitis,  of  the  type  Hescnl>ed 
in  this  p-iper,  has  been  investigated  by  our  friend  and  tolleagiic  I>r.  Still, 
Modiciil  Ke^stmr  and  Patholojpst  to  the  Hospital  for  Sick  C'kildreu^  who 
has  kindly  given  us  the  following  report : — 

"  The  bttderioJogif  oj  poslnvtr-basir  meningitis. — Tho  presence  of  a  diplo- 
cocciis  in  pure  growth  in  the  exudation  at  the  base  of  the  brain  bus  now 
been  demonstrated  repeatedly  in  the  simple  poslcrior-lsasic  meningitis  of 
infiinta.  There  is  guud  ruison  for  i>up|M^»ing  that  the  difiease  is  due  in  all 
OABOH  to  the  prpseni'e  of  this  micro-organism.  Examination  of  nine  oon- 
eeoutivo  cnses  showed  that  the  diplococous  was  present  in  all  except  one 
oaso,  which  proved  sterile.  The  sterility  in  this  cose  was  probably  due  to 
the  fact  that  death  occurred  nearly  four  uionthH  after  the  on.seC  of  the 
disoaso,  when  nil  exudation  liad  already  been  replaced  by  fibrous  adhesions. 
It  Bccnis  probablo  that  in,  such  cases  tho  micro-organism  may  have 
disappeared  completely ;  but  eultsequent  experience  hiis  shown  that  even 
after  the  lapse  of  nejiriy  four  months  from  the  onset  the  raicro-or^nism 
may  still  be  foimd  in  the  cerebrospinal  fluid  in  the  lateral  ventricles. 

"Tho  diplociwcus  of  posterior- lj*i«ic  meningitis  consista  of  cocci  which 
vftry  in  shape  from  an  almost  corajilete  sphere  to  a  hemisphere,  and  have 
their  opposed  surfaces  fluttened  or  even  cnncivc.  The  two  cocci  can  be 
Boen  to  bo  separated  by  a  narrow  clear  spice.  It  is  graaller  than  the 
pnouinococcus  and  docs  not  show  tho  lanceolate  form  so  coniuion  in 
pneumococcusi.  No  definite  capsule  has  yet  been  demonstrated.  Both 
in  the  exudation  at  the  base  of  the  brain  and  in  cultures  there  is  a 
tendency  to  grouping  in  pairs,  so  that  an  appearance  like  that  of  M. 
lotrngenus,  or  of  sarcinw,  is  produced.  In  giowtlis  on  solid  media  two  or 
even  throe  diplococci  are  occasionally  seen  joined  end  to  end,  but  this 
arrangement  is  rare,  and  there  ia  no  streptoroccic  gro-ivth  like  that  seen 
in  cultures  of  pnenmocoocua.  In  the  exudation  the  diplococci  sometimes 
ap|jcar  to  be  intracellular,  but  such  an  appearance  is  exceptional,  and  in 
most  coses  is  ttot  seen  at  all.  There  is  no  dilbcuhy  in  staining  it  by  any 
of  the  onlinaiy  methods;  save  that  this  diploroecus  does  not  stain  by 
Gram's  method— an  important  mrains  of  distinction  from  the  pneunioctwcus. 
It  is  aerobic,  and  grows  in  the  incnlwitor  at  a  teraperaliu-e  of  about  37'^  C. ; 
no  growth  occuw  at  the  ortlinary  temperature  of  the  rwjm.  Agar-agar 
or  glycerinagjir  may  lie  used  as  the  medium ;  on  either  of  these  growth 
is  rapid,  and  in  subcultures  may  be  recognisable  within  four  hours. 
If  some  of  tho  exudation  from  tbe  brain  bo  smeared  on  these  media  tfa« 
growth  is  seen  as  small,  round,  slightly  raised  colonies  t>f  a  grayish  white 
colour  which  tend  to  run  together  to  form  larger  irregular  rosette-shaped 
pitches  ;  in  stre;vk  subcultures  the  growth  consists  of  a  slightly  raised 
grayish  white  streak  with  a  tendency  to  beading  at  the  margin.  In  either 
case  the  thickness  of  the  gi'owth  and  tho  larger  size  of  the  colonies 
contrast  markedly  with  the  very  thin,  translucent,  minute  colonies  of  the 
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pueumococcus.  On  fclootl-ngar — that  is,  agar  on  the  surf:ice  of  which  there 
U  a  thin  layer  of  sterilised  blood — growth  is  very  rapid  and  very  prnfuRe ; 
it  hiis  th«  appearance  of  thick  while  paint,  aii<l  contrasts  with  the  RmiiUer 
yellowish  colnntesof  the  pnenraococciis  on  this  meduim.  On  blootlsenim 
growth  is  very  slow  and  extremely  swwity.  There  is  no  growth  oa 
potato,  nor  on  gelatin  ut  the  onlinary  teinpemture  of  the  room.  In  broth 
this  diplococcua  grows  well,  produeing  at  first  cloudinosR  of  iho  Hiiid,  and 
siiljsequently  a  tilmy  dejKiijit  at  the  bottom  of  tiie  tube;  herein  it  differs 
from  1).  intracellular  is,  which  is  said  by  >Vcichselbauni  to  show  'ahuoat 
no  growth'  in  broth.    In  milk  growth  is  abundant,  but  no  coagulation  is 
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produced- — a  further  point  of  distinction  from  the  pneiimococcus,  which 
certainly  often,  if  not  usually,  prinliices  trujijrulatiiin.  Thu  addition  of  a 
trace  of  sulphuric  or  lactic  acid  to  agnr-agar  or  glyccrin-agar  prevents  the 
growth  of  the  diplncoccus  on  thcso  raodia. 

"  The  most  striking  difference  between  this  micro-organism  and  I>,  intra- 
cellulana  ia  thu  much  greater  vitality  of  the  formei*.  Weichsclbauni  lays 
strcKS  upon  the  remiirkably  short  vitjdity  of  IJ.  intracollularia  im  one  of  its 
chief  clwractcristicw,  nnd  Btates  that  in  no  cjiso  did  it  live  beyond  the  sixth 
day  ;  whereas  the  djplocoecus  of  ponleri or- basic  meningitis  shows  in  almost 
all  cajies  a  maximum  vitality  of  twenty-four  to  thirty-four  days  on  ordinary 
media  (ngar-ngar  and  glycerin-agar),  and  on  blno<l-agru-  lives  considerably 
longer  {lifty-thrco  days  in  one  case). 

"The  diplococcus  of  posterior -basic  meningitis  is  puthogcnettc  for 
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posterior-haAic  meningitis  of  infanta  seems  to  1>e  further  confirmrd  by  tho 
diflcox-cry  of  the  same  micro-or;giuusm  in  the  ptin:ii-tbntis  which  occa- 
sionally complicatos  this  ditMsasa.  The  similarity  of  the  exudation  about 
the  joints  to  thitt  in  the  meninges  h:i<l  alrcarly  suggested  iiicntity  of 
cfiuse,  and  it  has  now  l>coit  shown  (18)  that  tho  diplococcus  of  pubtcrior- 
twaic  mcniniritis  may  bo  found  in  pure  jj^rnvih  in  the  cxudntiou  about 
the  capsule  of  the  joint  and  the  ncigfa)>uuriiig  tcndon-sbcatha  in  tfacM 
cases. 

"It  will  bo  seen  from  tho  nccount  given  above  that  while  tho  dipio* 
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coccus  of  po8terior-l>Asic  meningitis  resembles  in  many  points  D.  intra- 
celluUris  as  daiwriheiJ  by  WeichsellMUiin,  it  sViowa  also  certain  conatAnt 
differences.  It  seems  most  probable  that  these  diflerciiccs  are  the  iTsuIt 
of  iiulund  viiHnlion,  luid  reprcbent  ralbur  a  niuditicutiuu  of  cluiracteristica 
than  a.  distiiii-tion  oE  kind." 

Duration. — Tlio  averaf^e  duration  of  the  14  "  verticd  "  cases  was  8'7 
days,  the  limits  being  two  days  and  twenty-four  days,  the  latter  Jimil  lieing 
a  little  uncertain.  VerticaJ  meningitis  id  iberefore  a  diticase  of  short  dura- 
tion ;  it  IB  more  rapidly  fatid  than  tuberculous  meningitis. 

The  average  duration  of  30  fat-d  auies  of  posterior  basic  meningitis 
was  T'H  weiiks,  the  limits  being  three  weeka  and  fifteen  weeks.  But  6omo 
eases  are  of  still  longer  duration,  and  when  hydrocephalus  supervenes  il 
may  be  impossible  to  determine  precisely  the  duratiun  of  the  meningitis. 
TwD  cases  not  inclnded  in  the  30  lasted  sir  months  and  ten  months  ra- 
spectively.  Another  lasted  for  2i  months,  the  child  apparently  recovering  ; 
biit  death  occuiTcd  unexpectedly  seven  months  later,  when  hydroccphnlua 
nnri  oblitenition  of  the  fourth  ventricle  were  found.  Another  p;itient 
apparently  recovered  in  thirteen  weeks,  but,  three  months  later,  ilied  after 
twenty-fuiu*  hours'  illness  and  w;is  then  found  to  have  h^'drocephulus  and 
a^lhesions  between  the  cerebellum  and  mcflulU  obliterating  the  cerohro- 
Rpinal  and  latend  foramina.  Another  recovered  in  four  months,  but  its 
head  was  then  too  large ;  it  died  two  years  later  after  two  days'  illness ; 
there  whs  no  necropsy.  Thus  the  average  dumtion  uf  faUl  poKterior-baaic 
meiiingitiit  is  more  lh:in  twice  oa  long  as  that  nf  tul«rculrjni<  meningitis. 

It  seem.9  impoesible  to  stnte  an  average  duration  for  cases  that  end  in 
recovery.  Some  are  slight  from  the  first  (though  it  must  not  be  forgotten 
that  very  sb'ght  cases  may  be  followed  by  hydrucephalus  and  mental 
defect).  A  few  are  distinctly  arrested  by  treatment.  Recovery  is  so 
gnubtal  in  a  severe  cjise  that  it  may  be  very  difticult  to  fix  the  time  when 
the  child  may  be  considered  well.  Many  pass  from  observation  before 
recovery  is  eomjitete. 

Of  our  9*  cases  of  poaterior-baaic  meningitia,  13  ended  in  complete 
recovery;  and  2  others  probably  did  so,  giving  a  total  of  15  complete 
recoveries,  or  a  proportion  of  1  in  6.  The  fatal  coses,  oa  the  other  hand, 
nuntbcred  45,  or  1  in  2. 

Recovery  is  often  incomplete.  Some  cases  are  obviously  hydrocephalic ; 
the  amount  of  distension  of  the  head,  as  a  rule,  varying  inversely  as  the 
age  when  the  olwtniction  is  estJiblished.  Some  patients  remain  bUnd  (with 
no  optic  neuritis)  for  a  considerable  time  at  leaat ;  in  one  cuiie  the  child  wan 
still  blind  eight  months  after  the  onset,  in  another  eleven  manths  afterwards; 
recovery  in  other  respects  also  being  imperfect.  Others  become  deaf,  and 
some  of  these  certainly  remain  penuaneiitly  deaf,  and  as  a  consequence 
gr.H(bia]ly  lose  the  power  of  apcecli,  if  they  have  previously  aci]uir(Mi  it. 
^lany  are  backward  in  learning  to  stand  ^x\^  to  walk.  Some  are  not 
clean  in  their  habits.  Many  are  obviously  more  or  less  defective  in 
intelligence.  It  is  not  uncommon  for  childn-n  who  have  thus  imperfectly 
recovered  to  die  unexpectedly  after  a  very  brief  illness. 
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Diagpnosts  in  meningitis  is  samctimos  difficult.  An  illness  of  acuta 
onset,  itirirked  by  mpid  rise  of  lemiMtraUiro,  vomiting,  lieadiche,  and  con- 
Ttilsions,  miiy  be  meningitis,  especially  of  the  vertical  kind  ;  but  it  may 
be  simply  the  onset  of  scarlet  fever  or  of  diphthcriii ;  or  it  may  be  a 
pneiununla  in  wbich  ibe  cerebral  symptoms  arc  more  obtriisive  thun  the 
puimunary ;  or  again  it  may  be  a  severe  antcriar  poUomyelitis.  A  day  or 
two  later  a  sore  throat,  an  eruption,  signs  of  conBolidution  of  King,  or  Unal 
paralysis  may  decide  the  dia^iusis.  The  most  dc'ceptivo  of  these  condi- 
tions is  pneumonia ;  for  it  may  be  diflicidt  to  detect  physical  signs  in 
the  lungs  for  several  days,  and  meantime  the  cerebral  symptoms  may  he 
pronounced.  Spi^cial  attention  should  be  p«id  to  tin*  froi|iioney  of  rptipini- 
tion,  and  a  rapid  rcspiration-mte  should  lead  to  a  very  careful  examination 
of  the  lungs.  The  dilatation  of  tbo  nostrils  at  c:ich  in)«pinitioti  will  ofu.-n 
indicat-e  the  real  seat  of  disease.  Bnt  the  recurrence  of  con%'uUions  or 
vomiting  should  direct  special  attention  to  the  brain,  though  the  absence 
of  convidsions  must  not  be  considered  decisive. 

If  the  onset  of  the  illness  be  somewhat  less  acute,  it  will  be  necessary 
to  consider  whether  the  illness  may  be  typhoid  fever,  which  sometimes 
has  rather  an  abrupt  onset.  Acute  miliary  tuberculosis  also,  wfaicit  some* 
times  roscmbics  typhoid  very  closely,  must  nut  be  forgotten. 

If  the  head  becomes  strongly  retracted  within  the  first  few  days,  the 
cause  is  proliably  either  otitis  or  posterior-tiasic  meningitis.  In  otjtis 
there  may  bo  some  lateral  inclination  of  the  head  combined  with  the 
retmction ;  the  child  may  faiso  its  hand  lo  the  side  of  its  head,  and  ib 
may  be  clear  to  a  carefii!  observation  that  there  is  pain  in  one  ear.  If 
there  be  no  symptom  of  this  kind,  and  the  he:¥bretnict.ion  become  very 
marked  and  persistent^  the  diagnosis  of  posterior- basic  meningitis  ia 
almost  certain. 

If  the  retraction  of  the  head  be  slight,  amounting  to  little  more  than 
atiffncss  of  the  ntick,  vertical  or  tuberculous  tntMiingitis  is  |)ortsible  ;  but  it 
may  be  due  to  pneumonia.  II cad- retraction  which  ia  variable  or  tran- 
sitory is  rarely  due  to  [mslerior-lwisic  meningitis. 

Cases  of  traumatic  origin  are  rarely  of  tuberculous  nature.  "UTioth^r 
the  vertex  or  the  posterior-base  be  mainly  aflected  will  be  determined  by 
the  locality  of  the  injury,  or  possibly  by  contrecoup.  lieatl-retractioa 
preceded  by  catarrh  is  almost  always  pualerior-lmsic. 

The  age  of  the  [Hitieiit  is  of  im|H)rtarice  in  the  diagnosis.  Simple 
meningitis  ia  much  move  common  than  tulwrculous  during  the  first  year 
of  life,  and  about  e^'pially  common  during  tho  second  year;  but  at  ages 
above  two  years  meningitis  ia  mast  frecjueiitly  tulwrculous. 

Convulsions  and  localised  clonic  spasms  are  usually  of  cortical  origin, 
but  there  may  be  some  irritatinn  of  tho  cortex  in  postonor- basic  meningitis ; 
on  tho  other  hatid,  the  cortical  cells  may  bo  so  overwhelmed  by  a 
fiuppumtive  generalised  meningitis  that  there  may  be  uu  convulsion 
at  all. 

No  weight  whatever  must  be  attached  to  the  absence  of  otorrhtea  in 
tho  diagnosis  of  otitis  or  of  posterior-basic  meningitis. 


Screaming  at  tha  onset  and  marlced  occipital  tenderness  point  tn 
po8terior-l«iJiic  meningitis. 

The  longer  the  duration  of  the  disoAse,  the  Ies«  probable  is  sup- 
purative voilicul  meningitis.  If  the  illness  huvu  Hlrcady  lasted  frtmi 
two  to  three  weeks,  and  the  head -retract  ion  is  alight  and  variable,  tlie 
meningitis  may  be  vcrticjil  or  tuhtircnlous,  but  it  in  less  likely  to  1>o 
posterior-basic.  But  if  the  head- retraction  is  decided,  and  has  been  per- 
sistent for  a  fortnight,  the  cast  is  alujost  ceruinly  ) tester ior-Itasic.  Wb 
have  seen  a  few  cases  in  which  tuberculous  meningitis  produced  so 
markpd  and  persistent  a  rotractinn  nf  the  head  as  to  lead  to  an  i?rror  in 
diagnosis  ;  in  these  a  p"eater  development  of  tubercle  than  usual  wns  found 
in  the  region  of  the  cerL'bclluni  uiid  medulla.  Such  cases  arc  vcr}*  rare. 
A  meningitis  which  has  lasted  more  than  four  weeks  is  mure  likely  to 
be  posterior-basic  than  oitlier  vertical  or  tuberculous. 

The  condition  of  the  pupils  is  of  na  value  in  the  difTerential  diagnosis  ; 
and  the  sumo  may  ho  said  of  strnhismus.  IJut  nystagmus  is  much  more 
common  iti  the  imstertor-basicfonn  than  in  the  tulK,'rc-uhnis.andwehavc  not 
swn  it  in  the  vei-tical.  Oistinct  optic  neuritis  is  strongly  in  favour  of  the 
tulH>rcu[oiis  nature  of  meningitis,  though  it  is  not  unknown  in  the  two 
other  farms  ;  but  when  optic  neuritis  is  of  high  degi-ee,  the  possibility  of  the 
existence  of  a  cerebral  tumour  ought  to  be  considered.  Amaurosis  in  a 
child  not  comatose,  with  absence  of  optic  neuritis  or  atrophy,  is  very 
characteristic  of  posterior -basic  meningitis,  and  may  persist  when  other 
symptoms  of  the  diacjiso  have  vanished. 

The  respiration  may  be  irregidar  and  sighing  in  all  forms  of  menin- 
gitis, and  in  all  it  may  assume  the  Cheyne  Stokes  rhythm.  But  the  type 
of  breathing  which  we  have  called  "  cyclical,"  in  which  the  rcsijirations  in 
each  cycle  are  of  equal  depth,  occurs  specially  in  the  posterior- basic 
form. 

Slowness  of  pulse  is  less  common  in  posterior-basic  than  in  tuberculous 
meningitis,  probably  because  the  former  is  the  more  common  in  infancy, 
the  symptom  being  rarely  met  with  under  twelve  months  of  age. 

Marked  retraction  of  the  abdomen  is  strongly  in  favour  of  tubercnlotiB 
meningitis,  though  it  may  be  present  in  lees  deg]*ee  in  the  posterior- haatc 
form. 

Persistent  tonic  spasm,  leading  to  rigidity  of  the  limbs,  is  characteristic 
of  poster ii>r- basic  meningitis.  Some  rigidity  of  linilis  may  occur  in  the 
tuljerculous  affection,  but  it  is  much  less  persistent  than  in  the  posterior- 
basic  typo  ;  and  extreme  ri^dity  of  the  limbs  and  marked  opisthotonos  are 
confined  Ixj  this  type. 

Bulging  of  the  fontanelle  and  slight  separation  of  the  sutures  may 
occur  in  any  form  of  mt-ningitis  in  infancy  ;  but  decided  and  progressive 
enlargement  of  the  head,  as  a  sequel  of  meningitis,  is  found  only  in  the 
posterior-basic  (occlusive)  type. 

Prognosis  in  vertical  meningitis  is  only  a  little  better  than  in  tnbereuloua 
meningitis.  Cjiscs  following  injury  nrc  more  hopefiJ  than  the  iriiopathio 
cases,  for  lu  the  iurmer  there  ts  less  likelihood  of  extensive  suppuration. 
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The  prognosis  of  posterior  iKisic  meningitis  is  decidedly  more  favour- 
able thau  that  of  the  tuberculous  alTccticm.  Tbis  is  true  fur  infants,  but  it 
is  BttU  more  true  when  the  disease  occurs  in  children  of  more  than  a  year 
old  or  in  adults,  for  in  Lha-te  the  prognosis  is  better  than  in  infants.  If 
the  symptoms  are  alight^  or  if  in  a  severe  case  vigorous  treatment  is 
adopted  at  an  early  stage  of  the  disease,  recovery  is  by  no  means  hopeless. 

UnfortmiJitely  miiny  crises  are  not  brought  for  treatment  until  irre- 
parable mischief  has  been  done.  In  some  of  our  fatal  cases  the  condition 
found  on  necn:tpsy  waa  such  that  rcKOvcry  might  have  occurred  hut  for  some 
CttiHe  wholly  or  partly  independent  of  the  meningitis,  such  as  dian'hica 
or  oxhaiiation.  But  it  i.s  important  Kii  remember  t)iat  subsidence  of  the 
cerebral  inflammation  does  not  neecsaarilv  mean  a  final  recovery,  and  a  very 
guarded  prognosis  must  still  be  given  ;  for  even  after  apparent  recovery 
hydrocepbalits  may  gradually  ensue,  and  weeks  or  months  hiter  may 
prove  fatal.  Careful  mcjwurcments  of  the  size  of  the  head  should  be 
recorded  weekly,  and  the  subsei^uent  development  of  the  cerebral  functions 
closely  watche<l. 

Amaurosis  genoraJIy  disappears  if  life  is  prolonged.  Permanent 
deafne:!is  is  rare,  certainly  more  rare  than  in  the  epidemic  disease — per- 
haps in  consequence  of  the  less  degree  of  virulence  of  the  micro-organism. 
But  when  deafness  is  permanent  it  may  cause  loss  or  arrest  of  speech,  so 
that  the  cliild  becomes  a  deuf-muto.  A  considerable  degree  of  meutal 
defect,  even  amounting  to  inihc<:ility,  is  not  uncommon. 

Finally,  it  should  be  remembered  that  a  case  in  which  a  fair  recovery 
seems  attained,  may  suddenly  and  unexpectedly  end  in  death,  whoa 
hydrocephahis  may  be  discovered. 

Treatment. — The  first  point  for  consideration,  in  cases  seen  at  an 
early  stage  of  the  dise;ise,  is  whether  paracentesis  of  the  tympanic  mem- 
branes should  be  perfonned.  This  operation  has  definitely  arrested  the 
symplonis  in  several  cases  under  our  c-jire.  Thus  a  child,  aged  18 
months,  whose  hearl  had  been  relnu'ted  for  three  weeks  (iifter  an  attack 
of  bronchitis),  with  frequent  vomiting,  much  irritjtbility,  nysragmus, 
occasional  twitching  of  right  hand,  and  tendency  to  raise  its  hand  to  it« 
left  ear,  was  sent  to  Mr.  Field,  auml  surgeon  to  St.  Marj-'s  Hospital,  who 
punctured  both  tympJinic  membranes,  and  let  out  pus  from  the  left  ear. 
The  child  seemed  much  relieved  inimedijitely  after  the  operation.  Next 
day  it  w;is  nearly  well,  and  in  five  days  the  head-retraction  had  quite 
dittappeanxl. 

Another  child,  aged  IG  months,  h:ul  had  marked  retraction  of  the 
head  for  seventeen  days,  with  occasional  discharge  from  the  left  ear, 
and  at  first  prominence  of  the  fontanelle.  Paracentesis  of  both  tympanic 
membranes  was  perfonned  bv  Mr.  Field.  Xo  ]>us  waa  obtained,  but 
three  days  later  there  was  a  sponlaneous  discharge  from  the  right  ear,  and 
the  next  day  the  retraction  had  nearly  disappeared ;  a  little  remained 
for  about  five  dava. 

A  third  infant,  6  months  old  (cjuio  published  in  the  Praciit'umcr  (10)  for 
1886),  after  a  severe  attack  of  broncho-pneumonia,  had  moderate  ret 


tion  of  the  hc'a<l  for  two  days,  with  some  divergence  of  eyea,  contracted 
pupils,  tense  fontaiielle,  slight  jerks  of  forearnin  and  hands,  jjartial  coma, 
oeca«ional  si-thino;^  and  occasional  flushing.  Mr.  Field  punctured  hoth 
tympanic  niL'mbrunes  ;  a  littlo  blood  cumo  from  WtL,  but  no  visibli>  pus. 
Impix>veinent  followed  at  onto,  and  in  two  or  three  days  all  the  above 
fiymploms  li^d  ranit^hud.  Ten  days  later  hIic  had  o)ivi«iU'i  [Kiin  in  the  left 
ear,  and  fourteen  days  aft-er  the  opwi-ation  she  was  again  in  a  acmi  conia- 
losti  fiUte,  with  diverging  cyus,  with  nmrked  and  frequent  ttpasrawllo 
contractions  of  the  facial  musclea,  and  with  some  jerks  of  the  hands. 
Paracentesis  of  both  tympanic  merahranes  was  repeated.  On  this  occaf^ion 
distinct  pus  came  from  tho  left  ear,  a  little  bhxid  from  the  right.  The 
■paamoclic  movements  ceased  at  once,  and  recovery  followed.  This  child 
is  now  a  well -developed  girl  of  thirteen  years,  with  good  intelligence  and 
normal  hearing. 

In  all  these  cases,  and  in  several  others  in  which  paracentesis  was 
porfonncd  by  Mr.  Pollard  at  I'mvers-ity  College  Hospital,  tho  symptoms 
were  mainly  due,  no  doubt,  to  otitis.  In  several  other  Instances  of  severe 
head- retraction  the  operation  has  failed  to  give  relief.  But  in  view  of 
the  dillicidty  of  diagnosis  betwuon  otitis  and  nieningills,  and  of  the  fact 
that  the  former  condition  is  often  a  cause  of  the  latter,  it  is  always  desir- 
able to  have  the  tympanic  membranes  incised  if  the  patient  be  seen  at  or 
Boon  after  tho  onset  of  the  illness,  and  if  the  help  of  an  aural  surgeon  can 
be  obtained.  Considering  the  emnltiiess  of  the  ptxrts  in  an  infant,  and 
the  importance  of  the  stniclurcs  surrounding  the  tympaniim  on  all  sidca, 
this  operation  should  not  he  uudei:Jaken  by  any  one  unskilled  in  aural 
atirgery.      [Soe  article  "Diseases  of  the  Ear,"  p.  577.] 

When  a  case  of  meningitis  is  seen  early  it  may  bo  desirable  to  apply 
a  leech  behind  one  or  both  ears.  Occasionally  this  may  obviate  the 
necessity  for  paracentesis. 

With  regard  to  treatment  by  drugs  it  is  difficult  to  speak  with  cer- 
taint)'.  Wc  think  we  have  seeii  decided  benelit  follow  the  vigorous 
administration  of  mercury  ;  and  in  some  cases  tints  treated,  which  nere 
fatal,  wo  were  struck  by  Uie  Bcanttress  of  the  inflammatory  lymph  found 
after  death  (I'.M.  19,  '2'2,  and  39),  as  comparL-d  with  the  amount  found  in 
other  cases  which  haiJ  not  been  treated  with  this  dnig.  But  of  course  It 
is  {K}ssible  ttuit  in  tho  cases  treated  wilii  mercury  the  inflammation  may 
have  been  from  the  first  subacute. 

Iodide  of  potiissium  in  large  doses  hns  also  seemed  to  us  occasionally 
of  distinct  service.  If  by  these  drugs  wo  can  procure  the  absorption  even 
of  sonio  of  tho  lymph  which  tends  to  block  the  drainage-channel  of  the 
brain,  we  may  possibly  succeed  in  preventing  hydrocephalus,  and  so  save 
the  child  from  U'coming  an  imbecile.  Tho  importance  of  this  reuult  in  so 
great,  and  the  time  within  which  such  results  of  treatment  are  possible 
is  so  shorr,  that  largo  doses  tdiould  be  given  at  the  earliest  pnsMiblo  nintnent, 
and  frequently  repeated.  From  one  to  three  grains  of  iodide  should  be 
admiiiiblercd  every  two  hours,  even  to  a  young  infant.  These  doses  will 
occasionally  cause  slight  mual  catarrh,  rai*ely  au  ucneifonii  eruption,  and 
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Btill  more  rarely  vomiting ;  but  the  condition  is  so  gra%'e  that  it  la  neces- 
B;irv  to  U!«e  the  hirgest  available  dose.  Voun^  children  l>e;ir  iodide  pro- 
portionately much  better  than  adults  ;  and  the  same  is  true  of  mercury.  It 
h  ahuotit  inipossililc  to  produce  salivation  with  mercury  in  an  infaut,  and 
difficult  in  an  oldur  child.  In  both  ctises  the  fact  is  proUibly  due  to 
greater  activity  of  elimination  by  the  kidneys.  Tlia  mercury  m:iy  l>e 
given  in  the  form  of  gniy  powder,  a  grain  three  times  daily,  and  also  by 
inunction  of  half  a  di'iu;hm  of  mercurial  ointment  twice  daily. 

When  the  inHammatory  adhesions  have  caused  pemuinent  obstruction 
of  the  drainage- channel  of  the  brain,  whether  that  obstruction  be  at  the 
issues  from  the  fourth  ventricle,  in  the  fourth  ventricle  itself,  or  iii  the 
ittr,  it  is  hai"dly  possible  that  the  mere  Mithdrawnl  of  fluid  should  provo 
of  any  avail.  In  jjronouuced  chronic  liydrocophnlus,  due  to  such  permanent 
obstruction,  vre  consider  such  withdrawal  to  he  useless,  and  sometimes 
dangerous.  But  it  occurred  to  us  that  if  the  adhesions  were  limited  to  the 
cerobeUo-meduUary  region,  it  might  be  possible  in  the  early  stage  of  tho 
discxise  to  break  through  them  and  ro-esublish  the  drainage-channel.  In 
six  cases  we  requested  our  L'olleague  Mr.  Bidlance,  who  has  bful  largo 
experioaco  of  ccrobnd  aurgory,  to  trcjjhino  the  occipital  bone  and  drain 
the  fourth  ventricle.  The  first  of  thi;se  operations  was  performed  hy 
him  in  December  1891  ;  the  remainder  during  the  year  1892.  The 
same  operation  was  performed  subsequently  by  the  same  surgeon  on  two 
patients  under  tho  care  of  our  colleagues  tho  late  Dr.  Stui*ges  and  the  late 
Dr.  Haddeii.  But  the  operation  prwluces  considerable  collapse,  and  in 
spite  of  every  po-isibJo  care  (including  the  employment  of  an  incubator  to 
maintain  the  child's  temperature  after  the  operation)  the  results  have 
been  unsatisfactory.  And  when  tho  obstruction  is  in  the  iter,  drainage  of 
the  foui-tli  ventricle  wouhl  of  course  be  useless  ;  so  also  is  puncture  of 
the  BuVianichnoid  space  of  the  spinal  cord  in  the  lumbar  region.  Drainage 
of  the  lateral  ventricles  wo  have  employed  in  a  few  cases,  occasionally 
with  some  tempomry  benefit.  In  one  of  the  six  above  referred  to, 
trephining  of  tho  occipitid  bone  having  failud  to  secure  the  escape  of 
more  than  a  litcte  fluid,  ifr.  Ralhince  inserted  a  tine  trocar  through  the 
antenor  fonumelle  intii  otie  of  tho  lateral  ventricles.  A  moderate  quan- 
tity of  ccrebro-spinal  fluid  escaped.  Kelfef  of  symptoms  fuUuwoil,  an<l  the 
child  recovered.  Six  weeks  afterwards  it  wa.s  taken  ill  at  its  home  with 
diphtheria,  from  which  it  died.  The  necropsy  showed  slight  cicatricial 
changna  at  tho  posterior  base,  hut  no  otKcr  disease  in  the  bniin.  It 
should  be  stated  that  this  eiise  was  one  of  moderate  severity  and  treated 
in  the  early  stage  with  mercury,  oa  well  as  by  ojw-TatiotL 

Since  1893  we  have  felt  that  the  results  of  operation  in  the  cerehello- 
medullary  region  scarcely  justified  further  trial.  In  cases  seen  at  an  early 
etAge  of  the  disease,  Mr.  liallancc  is  inclined  to  recommend  tho  relief  of 
any  marked  inrreaae  of  intracranial  pressure  (usually  by  puncture  of  the 
lateral  ventricles),  and  the  subcutaneous  injection  of  a  suitable  antitoxic 
scrum,  if  it  c>an  bo  abtainod,  in  the  hope  of  antagonising  the  microbic 
activity  which  causes  the  meningitis.     We  mid    that  if    such   seruxa. 
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injections  are  to  be  of  service  they  must  be  employed  at  an  early  period, 
lieforo  porniancnt  obatrucLion  in  uny  part  of  the  <lniiiKige-channi>l  hiis 
h;id  time  t«  form.  Whether  such  injectione  are  used  or  not,  it  is,  we 
bolievo,  always  desirable  to  continue  the  free  administration  of  mercury. 

Dr.  Sutherland  utid  Mr.  AVal*un  Cheyric  have  recently  advocated 
another  plan  of  operation  in  congeuitad  hydrocephalus.  In  two  cases  they 
have  established  a  permanent  diftiim^'c  fmm  the  disteJided  lat<^r;d  ven- 
tricles into  the  subdural  ajMice  by  making  an  openin/^  through  the  cortex, 
in  the  hope  that  the  fluid  would  be  absorbed  by  means  of  the  urachuoidul 
villi  described  by  Key  and  Ketzius.  In  both  cases  the  excess  of  intra- 
cranial ten«ion  diitappcarod  after  the  operation.  We  have  thought  this 
plan  of  Iryatment  worthy  of  trial  in  the  hydrocephalus  CAUsed  by 
posterior-basic  meningitis.  Mr.  Uallance  has  recently  {1898)  performed 
thi^  opcnition  in  several  of  our  caGcs.  MoBt  of  thoHC  were  unsatia factory, 
but  one  was  a  remarkable  success. 

D.  B.  Lkk8. 

T.  Barlow. 
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OCCLUSION  OF  CEREBRAL  VESSELS 

Introductory. — Tho  blocking  of  ccrohral  vessels  is  of  importance  because 
of  the  effects  tliiw  necmifUrily  produced  upon  tho  nervous  strnctttrea  wltich 
they  serve.  IJy  any  vascuhir  occluaiun  the  nutrition  of  the  area  of  tho 
bniin  relatml  to  tliu  afTuotcJ  vessel  is  seriously  inlvrfeixHl  wIlU.  ami  its 
function  imp-iirnd  or  aboliBhed.  This  eftect  may  he  temporary  ;  njoro 
UBiiftlly  it  in  pcrm.T,npnt,  whether  tho  vessel  occlndod  be  a  cerebral  artcrj, 
vein,  or  Bimi».  Tho  effect  of  aach  an  occlusion  on  other  parta  of  the 
body  depends  oh  tho  pjirt  of  tho  bmin  affected  ;  and  the  character  of 
the  symptoms  in  any  piirticular  case  ia  dotcrniined  by  the  sltwiCiuii  ami 
extent  of  tho  an^a  from  which  tho  blood-supply  is  cut  off,  and  the  naturo 
of  the  process  by  whi«h  the  occbision  is  effected.  Blocking  of  vessels,  as 
it  occurs  in  tho  brain,  may  be  divided  into  Ihroo  classes : — L  blocking 
of  an  artery  by  an  embolus,  usually  a  piece  of  fibrin,  non-infective  or 
infective,  carried  in  the  blood -stream  from  tho  heart  or  some  part 
uwiror  to  It ;  II.  thrombosis  in  an  artery ;  lU.  ihrumbosia  in  a  vein  or 
Bintu. 


L  Cerebral  embolism. — The  most  common  6ource  of  an  embolua, 
which  finds  its  way  to  tho  bmin,  ia  a  diseased  cardiac  valve.  The 
accident  does  not  happen  frequently  in  tho  first  acute  inftammation  which 
affocta  such  a  valve  ;  it  is  more  commonly  tho  result  of  a  second  attju-k 
of  endocarditis,  uirecting  a  purt  already  roughened  by  old  disease. 
From  such  a  valve  some  loosely -attached  piece  of  fibrin  may  easily  be 
sejjarated  and  carried  away  in  the  bloo<i -stream.  By  far  the  commonest 
form  of  cardiac  disease  which  gives  rise  to  embolism  is  mitral  etonosj* ; 
and  it  will  be  readily  understooil  how  any  piece  of  fibrin  deUiched  from 
the  mitral  valve  may  find  its  way  into  a  cerebral  vessel.  Aortic  valvular 
disease  is  a  comparatively  rare  sonrco  of  embolism,  though  occasionally 
it  docs  give  rise  to  it.  An  embolus  may  also  originule  from  clotting 
in  the  left  auricle.  Tho  condition  likely  to  give  rise  to  such  an 
oecurrencu  usually  depends  upon  a  loss  of  compensation  in  mitral 
disease,  leading  to  a  condition  in  which  the  auricle  is  never  completely 
emptied,  If,  furthermore,  a  rhcmnjilic  condition  tie  snperaddod,  with  a 
consequent  st^ito  of  the  bluod  which  renders  it  prone  to  coagnlat«,  it 
will  bo  seen  how  easily  a  clot  may  form,  and  how  a  piece  of  such  clot 
may  ho  wiished  into  the  circulation  and  so  occlude  a  corebml  vessel.  Tho 
state  of  tho  blood  during  pregnancy  and  tho  puerperium,  and  also  during 
hietation,  is  such  as  to  render  it  apt  to  coagulate  ;  and  embolism,  the 
result  of  clotting  in  the  left  auricle,  is  usually  the  causo  of  the  hemiplegia 
which  tikes  place  in  any  of  these  conditions,  Similarly,  an  aneurysm  of 
any  Lif  tho  largo  vessels  at  tho  base  of  the  heart  may  bo  tho  source  of  a  cint 
which  blocks  a  cerebral  artery.     A  diseased  or  roughened  vessel  wall  may 


likewise  give  rise  to  the  formation  of  a  clot  upon  it.  Sucb  a  clot,  or  a 
portion  of  I'l,  may  be  small,  and  naiTow  the  tumcii  without  obstructing  it; 
but  it  niiiy  he  swept  into  tliu  blood-stream,  unci  lead  tu  tbu  complutu  occlu- 
sion of  a  «niuUer  vrascI  more  distant  from  the  heart.  In  certain  dispaaed 
conditions  of  the  pulmonary  vein  a  clot  may  pa.5s  from  it  into  the  left 
auricle,  and  thence  into  the  circulation ;  and  in  morbid  conditions  of  the 
lung,  jMirticle.'t,  possibly  septic,  ma}'  inlss  into  the  circulation  thn:))igh  the 
pulmonary  vein  and  ita  branches,  and  reach  the  brain,  causing  not  only 
occlusion  of  a  vessel,  but  also,  if  the  particle  be  septic,  tuberculous 
nicninj^itia,  or  abscess.  It  is  by  such  a  mechanism,  no  doubt,  that  olrl- 
slJindiiLg  empycnia  is  so  apt  to  give  rise  to  cerebral  abscess.  And  with 
refereneo  to  the  other  embolic  con<litiuns  enumeratei],  it  vri\\  he  under- 
stood that  if  the  source  of  the  embolus  Ikj  a  septic  one^if,  for  example, 
the  endocarditis  l)0  of  the  infective  variety — the  embolus  from  such  a 
source  may,  and  often  doc^  set  up  changcii  at  the  ttpot  at  which  it  lodges 
in  the  brain  ;  change.s  which  de[>end  on  its  scplic  charactf'r,  and  are  quite 
independent  of  the  u&iial  mechanical  conseipiencfs.  It  has  also  l>een  s;iid 
that  an  inflammatory  focus  in  the  pelvis  may  givo  rise  to  cmlHilism ;  it 
is  unlikely,  however,  that  any  particle  large  enough  (o  rauac  discoverable 
mechanical  obstruction  in  a  cerebral  vessel  could  traverse  the  pulmonary 
capillaries  uncaught.  Yet  in  certain  ciises  a  patent  foramen  ovale  may 
permit  of  cerebral  cmboIiBm,  even  if  the  clot  cunie  originally  from  tho 
venous  system.  It  ia  also  possible  that  minute  organisms  might  traveraa 
the  pulmonary  capillaries,  which  are  larger  than  the  cerebml ;  but  in 
such  a  cfiec  any  siibsu«iuont  cei-obral  symptoms  would  lie  n'g;nrled,  not  as 
the  result  of  the  slight  mechanical  obstnietion,  but  riither  of  ibc  infection 
which  is  associated  with  it.  In  cases  in  which  symptoms  of  cerebral 
vascular  occlusion  occuired  in  association  with  pelvic  inrt:immiLtian,  these 
were  possibly  tho  cflci-t  of  an  embolus  dct.ielied  from  a  secondarily 
inflamed  canlijic  valvij ;  or  of  throukbosis  resulling  in  one  of  the  events  Lo 
be  enumerated  presently, 

7V  lorai  rJfi'iU  of  embolism  of  a  cer«V>ral  vessel  are,  ia  the  first  place, 
a  local  anx-mia  in  tho  parts  supplied  by  the  vessel.  There  is  aluo  uedcma 
of  the  surrounding  area  ;  and  this  probably  gives  rise  to  iniiHiirmcnt  of 
the  function  of  jmrt  of  the  bmin  not  supplied  by  the  bloeked  vessel : 
thns  the  extent  and  degree  of  paralysis  present  in  tho  early  stage  of 
embolism  is  ua  a  rule  considcr.ibly  greater  than  turns  out  to  be  the  case 
after  this  tcin|H>rary  ijjdcm:i  baa  subsided.  Hut  tho  blocking  of  the 
art«ry  leads  also  to  a  degree  of  venous  engurgement  and  consequent  slight 
rupture  of  small  vessels  around  tho  spot,  constituting  tho  condition  which 
is  kriowu  as  red  soj'lfning.  It  is  possible,  intleed,  so  far  as  clinical  evidence 
can  inform  us,  it  seem.*  certain,  that  in  some  cases,  probably  those  oidy 
in  which  a  small  vessel  is  blocked,  the  collateral  circulation  is  such  as 
altogether  lo  prevent  any  permanent  impairment  of  the  nutrition  of  tho 
part  sup|ilied  by  tho  vessel  which  is  blocked;  for  in  a  number  of  ciiscs 
recovery  from  the  paralysis  which  follows  embolism  ia  both  rapid  and 
comi'lete.     In  other  cases,  however,  recovery  is  but  partial;  and  in  them 

VOL.  vir  3  o 


changes  tike  place  in  the  softened  and  venously-cngorged  area  which 
ultinmtelj'  IcKtl  ui  the  formaiioii  of  a  cyst, — ibe  eonUiJita  of  which  are 
fluid  aiid  contain  blood-crysuls,  or  to  the  formation  of  a  patch  of  ^rllov 
softening.  In  the  description  of  the  clinicil  coiisoqiicncefi  of  embolism  and 
thrnmliOAis  it  will  he  pointed  ont  how  frequently,  especially  in  young  people 
with  ve&sels  otherwise  healthy,  recovery  takos  place  in  the  former  to  a 
very  consid(;rabl(j  ik'gree,  or  even  completely  ;  forming  a  marked  contrast 
to  the  iiRiuiny  pomianent  effects  of  thromhosis.  In  the  latter  case  the 
failure  to  restore  nutrition  by  collateral  circulation  is  probably  to  bo 
explained  by  the  nature  of  the  proct^ss,  anil  by  the  degenerated  iind  dis- 
eJLsud  cuniliiion  of  the  vesselii  hy  which  aucb  collateral  circulation  would 
have  to  be  effected. 

But  from  oinbolism  local  changes  in  the  vessel  which  is  blocked  may 
also  result.  If  the  plu^  be  of  a  aeptie  or  ii-ritatijig  chanicter,  il»  lodgment 
may  lend  lo  inllaniniatory  ohniigcs  in  the  vciiiiul  wall  itself,  and  consequent 
extansion  t<i  other  vascular  aruas  or  even  to  other  vessels.  Again,  tm 
the  fiido  of  the  embolus  proximal  to  the  heart,  more  especially  if  the 
vessel  be  atheromatous,  ita  coat  may  yield,  and  an  aneurysm  may  bo 
formed  ;  in  some  c:ise«  of  eniboiitr  bemiplegta  ending  in  sudden  death 
months  after  the  onset  of  the  paralysis,  the  rupture  of  such  an  ancur^'&m 
has  been  reeoji^riise*!  as  the  cause  of  death. 

Eniboliam  ia  moi-e  likely  to  occur  on  the  left  side  of  the  brain  ;  prob- 
ably on  account  of  the  greater  fai:ility  with  whiih  an  emI»olua  may  enter 
the  carLhtid  of  that  side.  As  a  matter  of  statisticsj  the  left  side  of  the 
brain  is  afTi-cleid  in  about  60  per  eerily  the  right  in  40  per  cent  of  the 
cases.  The  middle  ccnrbnd  artery,  in  its  trunk  or  one  of  its  branches,  is 
the  vessel  most  lialile  to  be  affected.  The  interna]  c*u-otid  iuelf  may  be 
blocked ;  and  the  order  of  affection  of  the  other  arteries  is^ — posterior 
cerebi-a.1,  anterior  cerebral,  Ijosilar,  and  cerebellar  arteries.  The  angle  at 
which  the  bninches  from  the  basilar  come  off  makes  the  occurrence  of 
embolism  in  them  unlikely.  An  ombolns  is  most  apt  to  lodge  where  a 
vessel  bifurcates,  and  where  acc■ordiu.^ly  a  diminution  in  lumen  render* 
the  further  iwiss^age  of  clot  impossible. 

The  si/mpl'tms  of  embolism  arc  the  sudden  pjiralyais ;  iu  extent  and 
degroe  depending  on  the  vessel  affected.  But,  as  has  already  been  said, 
the  degree  of  paralysis  in  every  CJiso  of  embolism  is  pn'Imbly  more  severe 
at  first  tlian  it  is  siibsctjucntly,  on  ticcouriL  of  the  temporary  impairment 
of  a  large  area  by  tlic  conditions  coiisef|uetit  on  the  bU»ckingof  the  artery, 
ConaciouanGsa  may  or  may  not  be  lost.  In  the  majority  of  the  casfta  it 
is  lost;  and  in  those  in  which  it  is  not  affected  it  will  pralwibly  be  found 
that  the  vessel  blocked  is  minute,  and  that  the  paralysis  is  slight  and 
probiibly  temporary.  It  is  rarely  that  the  profound  coma  attending 
htemorrhago  is  present  in  cases  of  em^loliem  ;  nor,  unless  the  emlxdiis  be 
a  septic  one,  are  there  the  febrile  indications  which  accompany  the  former 
condition.  Convulsion  may  occur  if  the  vessel  blocked  be  a  cortical  one. 
Of  course  the  great  imli<:^tion  for  differential  diagnosis  is  to  be  foimd  in 
Uic  presence  or  absence  of  some  condition  likely  to  give  rise  to  embolism  ; 
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althcmgh  it  must  also  he  Lomo  in  mind  that  the  presence  of  sucli  a  ctm- 
<lil.ion  does  not  bxcIikIb  thi!  po&iibility  either  of  hwniorrha^e  or  throm- 
bosis. Tho  dinieal  features  of  the  pftralysis  arising  from  embolism  will 
be  considered  in  duUil  alung  with  those  resulting  fi-om  thrombosis. 

II.  Vascular  oeclusion  From  thrombosis  In  an  artery. — The  two 

factors  detenuiiiing  ibis  condition  iire  :  (i.)  diseiised  vessels,  and  (ii.) 
morbid  st;iLes  of  the  bluud. 

(i.)  iJiseiisfd  lesseh. — The  most  common  disease  in  vessels — atheroma 
— is  that  which  is  present  m  a  caitsal  condition  in  most  cases  of  throm- 
bosis. Atheroma  is,  of  coiu'sc,  a  senile  or  degenerative  change.  It  pro- 
duces roughening  m  the  vessel  wall,  and  on  any  injury  of  the  endothelium 
coagulation  may  take  place,  and  thus  start  the  jiitjcuss  of  occlusion. 
This  mechanism  may  become  effective  only  in  conditions  in  which  the 
blood-stream  is  very  slow,  or  tho  blo»xI,  on  acconta  of  some  altoraiion 
in  it,  has  become  viscid,  or  more  rcutly  to  eoa^late  than  usual.  Tho 
smaller  cei-ebml  arteries  arc  peculiarly  liable  to  be  alVccted  with  atheroma  ; 
and  the  point  at  which  clotting  starts  often  is  at  the  emergence  of  a 
branch  from  an  artery,  the  lumen  of  the  smaller  vessel  having  become 
narrowed  by  atheitima  just  at  this  point. 

(ii,)  Besides  the  diswise  in  the  vessel  wall,  thf  slaie  of  the.  Uond  is 
of  iiiiportAnee.  Various  conditions  render  it  apt  to  coagulate.  In  old 
people  it  would  seem  as  if  ^rcjit  or  unusiml  exertion  might  have  this 
effect ;  for  one  of  the  commonest  conditions  under  which  ibrombosis 
occurs  is  during  the  profound  slt^ep  which  follows  unusual  fatigui*  in 
persons  wivanced  in  years.  Chlorosis  is  another  condition  in  which 
there  is  great  liability  to  coiiL'ul;itio[i ;  but  in  this  eundilion  the  clotting 
not  infrec^uently  takes  place  in  the  veins  or  sinuses.  During  pregnancy, 
during  the  puerprtrium,  and  api«trently  after  this  has  piuwed  but  while 
lactation  is  still  going  on,  clotting  may  occur ;  the  blood  stiites  peculiar 
to  gout  and  dialjetca  also  favour  this  change.  AUbough  after  ty|)hoid 
fever  the  veins  of  the  limbs  are  frecpiently  the  seat  of  cojigulalion, 
it  Tfiay  also  occur  in  cerebral  vessels — ]iroliably  in  arteries  as  well  as 
veins.  After  diphtheria,  also,  it  is  not  \ery  uncommon  to  see  hemiplegia 
resulting  from  vascular  obstruction  of  a  cerebral  vessel;  and  this  depends, 
probably,  on  the  blood  st:»te,  with  consequent  thrombosis;  or  it  may 
result,  as  some  believe,  from  an  embolism  enmlng  from  a  diseased  valve, 
the  result  of  associated  eudocaniiiis.  Further,  any  cnndition  or  disease 
which  leiuls  to  very  great  lowering  of  the  gcnci-al  strength  may  lead  to  f. 
state  iti  which  thromI>oais  may  readily  occur  ;  and  it  must  be  rememljered 
that  the  bhx-klng  of  cerebral  veins  may,  so  far  as  the  clinical  condition 
is  coneerued,  leail  to  results  practically  identical  with  those  of  arterial 
occlusion. 

Tlie  result,  then,  of  vriscuhir  occlusion  occurring  in  any  surh  M-ay  is 
to  lead  to  very  grava  interference  with  the  nutrition  of  the  related  jiart 
of  tho  bniin.  It  is  probable  that  <i.Hlcnm  does  nut  occur  in  ajivihing  Idco 
the  degree  in  whieb  it  dues  with  embolism,  on  account  of  the  cundittun 


of  the  blood,  aa  well  aa  of  ibe  vuascl  wall.  And  in  thrombosis  there  is 
not  the  samo  ca{>ucitv  for  cnllataral  circulation,  because  the  diseased 
vessel  is  proljahly  in  the  centre  of  a  district  a!l  iho  vessels  of  which  are 
aimibrly  iiifected ;  so  that  the  recovery  from  thrombosis,  vrhich  occurs 
aa  the  reault  of  atheroma  itt  jKUients  fairly  advanced  in  life,  is  never 
so  inibatantial  aa  it  may  be  from  erabolisra  occurring  in  young  people. 
Besides  the  ojdema,  which  may  result,  there  is  also  venous  turgeficenccv 
and  the  consetjuent  appearance  of  so-culled  nJ  softening.  'Iliia  red 
softening  usually  undergoes  certain  changt-tf,  during  which  the  colour 
becomes  ninra  and  more  pale  until  it  turns  to  ^J.low  stftentnfj.  But  in 
6ome  instiuiecs  a  more  widespread  change  takaa  place,  especially  if  a 
largo  cerebral  vessel  has  become  blocked ;  in  these  large  yellow  patches 
— tha  pfa'jtirs  Jnnn^s  of  the  Fretich — arc  Bcattcrcd  throughout  the  affected 
area,  and  the  whole,  although  softer  than  usual,  is  not  in  the  ditfluont 
condition  which  is  the  usual  result  of  local  thrombosis. 

Besides  thrombusis  arising  in  connection  v»'ith  atheromatous  or  other 
degenerative  conditions  of  blood- vessels,  we  have  also  to  consider  a  bv 
no  means  ureoramon  result  of  syphilis,  occurring  in  what  is  known  as  the 
terliai-y  stage.  By  such  a  jieriod  no  farticular  time  after  infection  can  Iw 
indicated,  but  a  stage  at  which^  among  other  structures,  blood-vessels  are 
atfe<:ted.  As  ono  of  the  phenomena  of  this  stage  changes  occur  in  thoAc 
structures,  which  result  in  thickening  of  the  vessel  wall,  and  oblilenitioii, 
cither  conipluto  or  partial,  of  the  Inmen.  The  change  consists  essentially 
in  prolifcmtion  of  the  intima,  and,  associated  with  this,  there  is  usiiallj 
some  thickening  of  the  adventitia  also.  The  essential  features  of  the 
process  are  considered  elsewhere  ("Disease  of  Arteries,"  vol.  vi.  p.  303) ; 
the  process,  as  it  concerns  us  in  this  place,  i«  narrowjtig  of  the  lumen,  and 
consequent  limitation  (It  may  be  entire  cutting  off)  of  the  blood-supply  of 
a  certain  area.  The  effect  is  interft-renco  with  the  function  of  the  limb 
or  limbs  related  to  the  area  of  the  brain  afTected ;  and  while  the  usual 
result  is  hemiplegia,  from  a  blocking  of  a  vo^ael  on  one  side  of  the  brain, 
we  may,  if  sui;h  a  ve.*sel  as  the  basilar  be  affected,  have  intcrfoi*enco 
with  the  functions  of  all  four  limbs,  of  the  facial  must-les,  and  of  the  parts 
subserved  by  the  other  ci-anial  nerves.  In  short,  the  cerebral  conditiuns 
resulting  from  occlusioci  of  a  vessel  or  ve&;icU  affected  with  syphilitic 
endartentis  are  not  to  be  distlngni.'ilieil  fmm  the  results  of  h.-emon-hago^  of 
embolism,  or  of  thrombosis  resulting  from  atheroma;  unless  it  be  by  a 
consideration  of  the  mode  of  onset,  the  extent  of  the  aRection,  the  age 
of  the  patient,  the  history,  and  the  condition  of  other  viscera. 

In  many  cases  of  so-called  syphilitic  hemiplegia  the  onset  of  tho 
pjiralysis  is  sudden.  Ifc  is  often  preeeded  for  some  days,  or  longer,  hy 
severe  contiinious  or  paroxysmal  headache,  or  by  symptoms  of  general 
but  in<loEiititc  illness  ;  not  uncommonly  with  mental  symptoms.  ConvnUsion 
may  also  precede  tho  paralysis,  and  this  is  sometimes  unilateral.  The 
paralysis,  as  has  been  staled,  is  usu-dly  sudden  in  its  onset,  and  frequently 
accompanied  by  coma,  which  may  last  for  days,  and,  indeed,  may  not  he 
recovered  from.     There  may  be  evidence  of  syphilitic  processes  elsewhere^ 


such  aa  ^imma  in  the  liver,  nodes  in  tbo  bones,  and  such  like  ;  and  not 
uncommonly  there  is  marlcefl  thicltening  and  hardening  of  the  coats  of  tho 
radial  artorioa  so  that  they  feel  like  cords  under  the  finder.  The  victims 
of  the  conditiuti  aie  usually  under  forty,  and  it  is  uftcn  impusiiiblo  Lo 
ohtai[i  a  definite  history  of  syphilis.  But  gii'en  a  |iaticnt  uniler  forty, 
in  whom  there  is  no  evidence  of  canliac  or  retml  disi-ase,  or  any  other 
condition  likely  to  give  rise  to  blocking  or  rupture  of  vessfls,  wfi 
are  justJBed,  even  in  the  absuncL*  cjf  any  cunfirniatury  history,  iu  assum- 
ing, for  purposes  of  tr^itment  at  least,  that  the  condition  is  tho 
result  of  syphilitic  arterial  diseasp.  Unless  siich  a  case  were  met 
with  in  the  au-jy  stage,  and  submitted  at  once  to  energetic  anti- 
ayphilitic  treatment,  the  hemiplegia  is  likely  to  l>e  peniist4.Mit.  When 
occlusion  of  an  artery  auHieiently  large  to  cause  hemiplegia  h;ia  taken  piute, 
necrotic  changus  are  aa  apt  to  occur  in  the  area  supplied  by  the  artery  as 
in  any  other  condition  leading  to  complete  blocking.  And  it  may  lie  that 
much  leas  is  to  be  hoped  for  from  tbo  coUutcral  circulation  thati  in  Ciistia 
of  embolism,  because  it  is  probable  that  the  other  arteries  in  the  vicinity 
are  similarly  atfecti'd,  if  not  tjuite  so  severely.  If,  however,  tho  p-aient 
:a  at  once  submitted  to  energetic  treairaent,  with  iodides  and  mercury, 
the  thickening  of  the  walla  of  the  wholly  or  partially  occlndwl  vessel 
may  be  resolved  to  the  extent  of  permitting  the  re-establishment  of 
tho  circulation  through  It;  or  perhaps  tho  walls  of  tho  neighbouring 
vessels  may  be  so  inlluenced  as  to  enable  them  to  asamue  tho  cob 
latoral  circulation.  If  such  a  happy  result  be  not  obtained,  then  the 
affected  area  undergoes  necrotic  changes  simiiar  in  character  to  those 
following  the  other  kinds  of  vascular  occlusion  which  bavo  been  already 
described. 

Arteries  or  veins  may  he  blocked  as  a  result  of  a  blood  state  such  as 
we  find  present,  for  exj»mple,  in  rheiunatic  conditions,  in  diabetes,  in 
typhoid  fever,  and  in  chlorosis.  In  these  conditions  tho  vessel  occluded 
may  bo  an  artery  or  a  vein  ;  in  the  two  fornicsr  usuall}*  an  artery,  in  the 
two  litter  perhaps  more  often  a  vein  :  tho  condition  will  be  referred  to  in 
dealing  with  tho  occlusion  of  veins  and  sinuses. 

In  all  forma  of  vascular  occlusion  occiu-ring  in  the  brain  there  is  danger 
of  death  at  the  onset ;  and  in  many  cases  this  actually  occurs,  the  patient 
becoming  comatose,  Cheyne-Stokes  respir-ation  perhaps  coming  on,  and 
death  supervening  in  the  course  of  a  few  days  or  even  hours.  This  is 
pai'ticuhuly  true  of  cases  in  which  the  occlusion  affects  vessels,  such  a.s  the 
liasiliir,  which  siilwcrve  bilateral  ftiiictiotis  ;  or  those  most  nearly  itssociated 
with  the  vital  centres,  such  as  the  vertebral :  and  it  may  Ije  stated  generally 
that  occlusion  of  a  vossi^l  at  the  base  of  tho  bmin  is  always  of  more  sorious 
significance  than  occlusion  of  a  vessel  over  the  convexity,  or  of  one  supply- 
ing tho  subjacent  white  matter.  And  in  any  piralytie  condition  following 
supposed  vasotilar  occlusion,  it  is  always  important  to  examine  into  tlio 
condition  of  the  craniid  nervoij,  as  a  definite  affection  of  one  of  theso 
may  furnish  important  evidence  as  to  the  vessel  occluded  and.  through 
that,  to  the  likelihood  of  recovery.     Snch  evidence  is  not  infrequently 
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In  i>e  mut  with ;   for  tnstanco,  in  ca&cji  of  syphilitic  diacaso  of  the  Tuuitar 
artery. 

The  Tisual  result,  however,  of  the  occlusion  of  a  cerebral  vessel  is 
heniiplc^ia,  unconi plicated  with  any  iiflcclion  of  crmiial  nerves  or  nuelui. 
The  initial  condition  as  rcgsirtls  paralysis  may  be  the  same,  whether  the 
vessel  be  liirge  or  smiill.  In  many  cases,  in  twn  or  throe  weeks,  when 
the  effects  of  tha  tirst  attack  are  seen  to  be  passing  off,  symptoms 
suggesting  an  exlctisioti  of  iho  origiiml  iiUMchief,  or  some  secondary 
effects  of  it^  mav  t»ke  place,  ani]  lead  lu  a  fatal  issne.  This  ia  especiallv 
true  of  cases  of  thrombosis  in  patients  who  are  the  subjects  of  senile 
changes  in  the  arteries, 

7'hf  chantrttrr  uf  the  pamhjsis  resulting  from  vascular  occlusion  will 
naturally  depend  u|H>n  tho  function  of  the  j>nt't»  siipplitid  by  the  occUidex] 
vessel  or  vessels.  Tho  onJinary  form  of  paralysis  is  Itfrni/tiefjut,  in  which 
there  is  wcakncjw  of  one  biilo  of  the  f.'icc  anti  trunk,  and  of  one  arm  and 
leg.  The  whole  of  one  side  of  the  face  is  usually  affected,  although  the 
weakness  is  more  obvious  in  the  lower  part.  The  wuakrjeas  of  the  afTvcted 
side  of  the  tmnk  ia  not,  Jis  a  rule,  very  marked,  although  it  may  be  dis- 
tinct enough.  The  ann,  in  the  gi'cat  niajurity  of  aisvs,  is  more  paiulyscd 
than  the  leg;  and  the  explanation  of  these  peculiarities  is  to  be  found  in 
the  hypf)thefiift  advancexl,  in  IH66,  by  Sir  William  Rrtwidhent,  and  URiiall}'' 
known  as  Uroadbent's  hypothesis.  The  hypothesis  is  that  biliit<?rally- 
aseociatcd  movements  uro  represented  on  both  sides  of  tho  brain,  und  that 
the  closer  the  bilateral  association  the  more  nearly  etjual  is  the  representa- 
tion on  the  two  sides  of  the  brain.  Thus  it  is  well  known  that  the  two 
lower  limlw  are  much  more  closely  associated  in  their  movements  than  tho 
two  upper.  One  arm  is  very  frequently  used  <|ULto  indcpetidL'ntly  of  the 
other,  while  a  movement  of  one  leg  without  some  movement  of  the  other 
is  comparatively  uncommon  ;  and  in  the  liilateral  use  of  tho  lower  limbs 
for  the  purposes  of  locomotion  the  association  is  a  very  close  one.  The 
same  is  true,  even  to  a  gicaicr  degice,  of  the  movements  of  the  two  sidfis 
of  the  trutik  ;  for  it  is  iinposaible  to  move  one  side  of  the  chest  or  a)>do- 
men  without  moving  the  nthffr.  Facial  movements  again  are  nearly  always 
bilatj^ral ;  the  movements  of  the  two  sitlcs  of  the  forehead  e.ipeciallv 
being  very  closely  tissociated.  The  orbiculares  palpeltraium  are  Ic^  cluiitely 
associated,  although  sunic  people  find  tt  impiKisihIe  to  close  one  eyu  with- 
out closing  the  other.  Of  the  parts  about  the  mouth  the  association  ia 
still  close,  although  less  so  ;  murh  eloper,  however,  than  that  between. 
the  two  legs,  and  still  more  close  thati  that  between  the  two  arms.  If, 
for  example,  we  could  suppose  a  vessel  occluded  in  such  a  position  as 
to  affect  the  face,  arm,  leg  and  trunk  arejis  or  fibres  equally,  the  arm  on 
the  opposite  side  would  bo  most  affected,  the  leg  less  affected,  the  face 
still  less  so,  and  the  trunk  scarcely  at  all — in  any  obvious  way.  Similar 
considerations  explain  the  plutnornena  of  the  condition  known  under 
the  name  of  p«eudo- bulbar  paralysis,  or  double  hemiplegia;  a  con- 
dition in  some  ways  resembiiug  bulbar  [Kindysis,  but  really  resulting  from 
cerebral  lesions — haemorrhage  or  vascular  occlusion — affecting  both  sides 


of  the  hmin.  The  eomlition  resemble-'i  bull>ar  panily.M-s  in  that  swallowing 
and  arlicul'xtiuii  uro  jtfj'tctcd.  The  niovcmonls  siilwcmng  iheso  ftciions 
are  strong  in  their  hilateml  assoeiution,  and  consul uently,  accoiiling  to 
Broailbent'jt  hvju'thesis,  in  their  hilatenil  raprcseiiUition  in  the  l)niiti ;  so 
that  a  lesion  of  one  side,  if  it  atfcct  them  in  any  noticejiliie  degree, 
does  80  bill  t-cmitoi'nrily.  If,  however,  in  atldiiion  to  the  wcaknes.s  eaused 
by  a  uniJatenil  iL-sion,  wo  have  tlie  wcjikness  prmlnced  hy  ii  secoiifl  lesion 
on  the  opposite  side,  it  will  be  understood  at  once  that  eonsiderabla  inter- 
ference with  these  actions  is  not  only  likely,  Init  almost  incvitAble;  so 
that  with  such  a  double  lesion  wo  have  a  condition  similar,  in  many 
respecU,  to  thjit  produced  by  true  liulbur  isimlysis, 

Hetiiming  now  to  the  usual  fonn  of  paralysis  resulting  from  vascniar 
nipture  or  vascular  ncclnsion, — namely,  pariilysis  nf  nno  side  of  the  face  and 
tnuik,  and  of  tbu  arm  and  leg  on  tho  same  side, — siu-h  a  jKiralysis  may  be 
purely  motor.  If,  however,  the  area  subserved  by  the  posicrior  cerebral 
artery  he  affected,  anesthesia  of  the  same  side  of  the  l)o<]y  may  be  present 
with  afibction  of  tho  speeial  sensea  alao  on  this  side ;  the  result  of  a  lesion 
aflecting  the  p<JsUTior  part  of  the  internal  e^pside.  The  "sermory  crossway." 
In  Miiih  a  contHtion  there  may  be,  and  indeeil  there  is  apt  to  be,  an 
afiectlon  of  the  fibres  which  suhseiro  the  two  halves  of  the  retinre  on  the 
aamo  side  as  the  lesion  (therefore  tho  opposite  halves  of  tho  ficIdH  of 
vision),  causing  homcnt/moHS  /tefitiattopniti.  In  such  a  coiiduiun  the  leg  is 
likely  to  suffer  more  than  the  aim  ;  as  the  leg  fibres  in  the  internal  cap^ulo 
are  placed  far  back,  and  lie  next  to  the  sensory  fibres.  A  similar  con- 
dition, as  rcganU  vision,  may  also  arise  ir*^m  occlnsion  of  a  vtrjisel  f^uj.iplying 
the  occipital  lobe,  and  e.'speeially  the  ciuiens  ;  and  in  such  a  condition,  as 
■well  as  in  tliat  resulting  from  a  lesion  of  the  fibres  of  the  optic  radiation, 
there  is  usually,  in  addition  to  the  hemianopsia,  distinct  peripheral 
restriction  of  the  jMirt*  of  the  field  in  which  vision  is  preserved ;  more 
particularly  of  tliat  which  Is  on  the  side  o[t[)Osite  to  the  lesion. 

In  cases  of  le-sion  on  tho  left  aide  of  the  brain,  speech  is  likely  to  he 
interfered  with,  so  as  to  result  in  soiiie  form  of  a^>!i>f.nfi  (//.r.  p.  .'194) ;  and 
in  left-handed  patient-s  a  right  sided  lesi<m  of  the  bnuii  may  give  nse  to 
this  defect,  while  a  left-sided  k^ioii  in  such  patients  may  not  Imve  aphakia 
as  one  of  its  results.  Dr.  Hughlings  Jackson  has  also  pointed  out  that  in 
cases  of  right  hemiplegia  in  which  the  patient  is  not  left-handed,  and  in 
which  there  is  no  a|>ha*ia,  tho  leg  suircrs,  as  a  ride,  more  than  the  arm  ; 
while  the  converse  is  also  true  ihat  in  cases  of  right  hemiplegia,  in  which 
the  leg  sufTurs  more  than  the  arm,  aphasia  \»  not  so  likely  to  result. 
The  reason  for  this  lies,  of  course,  in  the  considerable  area  intei-vening 
lietwocn  tho  leg  area  or  fibn^s  and  tho  spcreh  area  or  fibres,  an  compju'C*! 
with  tlic  small  space  which  separates  the  hand  and  arm  centre  and  Hbrcit 
from  those  suhfterving  speech. 

Besides  the  actual  powcrlessness  which  is  present  in  the  paralysed 
limb  in  hemiplegia,  there  is  usually  a  considerable  degree  of  ri'jidUtj  also. 
Three  kinds  of  rigidity  are  described :  (<()  initial  rigidity  occurring  at  the 
onset  of  the  lesion  and  ascribed  to  irritation  ;  (Ji)  secondary  rigidity  which 


comes  on  after  the  lapse  of  weeks,  or  it  may  he  of  months  ;  and  (r.)  perma- 
nent contrauttirc,  in  whicli  position  stmcluml  efaangot  have  taken  place 
iu  muscles,  and  pcrliaps  in  joints  This  is  really  a  iialura!  couscqucncc  of 
secondary  rigidity.  The  rigidity  is  a  varying  condition  ;  that  is,  it  is  not 
always  eijwally  well  marked.  Often  in  the  ejirly  morning  the  litnbn  are 
less  stiff ;  and  one  curious  phenomenon  is  th-it  fre«iuently,  while  the  patient 
yawns,  the  band  or  iinn,  at  other  tinier  I'igidly  contracted,  opens  or 
relaxes,  and  becomes  momentjuily  limp.  The  expliinatlon  of  the  rigidity 
is  still  otMoiire.  Dr.  Huj^'hlings  Jaek(>cin'<i  view  that  it  is  the  result  of 
iinaiitaf^onised  cerebellar  iiiHnx  is  the  mrjst  feasible  explanation  yet  offered  ; 
althoiigli  it  is  diHlcult  on  such  a  hypothesis  to  understand  why  it  should 
not  be  established  from  the  very  beginning,  when  the  cerebrul  influence 
is  cut  oil'  [rule  art.  nn  Sjiasm,  vol.  vi.  p.  540], 

Along  witli  thi.s  hgidiiy  there  is  increitsed  activity  of  the  di-ep  rejle^a. 
The  knee-jerk  is  uimsiuilly  active,  not  only  on  the  side  pumlyscd,  but 
also  on  the  other.  It  is  really  more  correct  to  speak  of  both  sides  of 
the  body  being  weakened,  one  considerably  more  so  than  the  other ; 
and  thns  it  is  also  with  the  knee-jerks ;  lx';th  are  increased,  that  on  the 
weaker  side  more  than  the  other.  Often  a  rectus  clonus  can  also  be 
obtained,  and  usually  a  font  clonus. — at  any  rate,  on  the  jiandyRed  sidet 
There  is  also  increased  activity  in  the  wrist  and  elbow  reflexes,  and  oft«n 
ftiso  in  the  jaw-jerk.  The  superjkiul  re/hxes  on  the  paralyst-d  side  are 
usually  diminished  itt  activity.  At  first  there  is  often  some  difficulty  with 
the  bladder — ujtually  a  tlifficnlly  in  passing  wat«r,  bo  that  retention  may 
result ;  and,  unless  this  is  relieved,  overflow  incontinence.  This,  however, 
aa  a  rule,  is  a  tnirisiunl  phcnonieuun.  The  bowels  are  usually  constipated, 
but  there  is  rarely  any  incontinence  of  faices.  There  may  also  be  difficulty 
at  Hr«t  in  swallowing,  and  some  iutcrfcnmce  with  articulation  ;  but,  except 
in  cases  in  which  there  is  a  lesion  on  both  sides  of  the  brain,  these 
difficulties  arc  usually  tcJuporary. 

Such  are  the  conditions  met  with  when  a  vessel  is  either  oci-luded  or 
ruptured  in  the  cortex,  under  the  cortex,  or  in  thm  vicinity  of  the  internal 
cap^^nle.  When  the  lesion  nlTccts  the  crus  cerebri,  on  one  side,  there  ift 
induced  not  only  the  licnuplegic  condition  descrilicd,  but  also  an  aficction 
of  the  third  nerve  on  the  side  opjKisite  to  the  hemiplegia.  The  afTec-' 
tion  may  be  complete,  invoK-ing  the  ocular  movements,  the  levator  palpe- 
brarum, and  the  pupil;  and  depends  upon  a  simultaneous  affection  of  the 
third  nerve  on  the  one  side  and  the  motor  tract  on  the  same  side,  but 
of  course  subserving  the  liniba  of  the  opposite  side.  If  the  diseased 
ve.'wels  be  those  supplying  the  upper  [tart  of  the  pons,  the  hemiplrgia  is 
of  the  usual  typo — face,  arm,  and  leg — all  on  the  side  opposite  to  the 
lesion.  If,  however,  the  affected  area  be  the  lower  part  of  ilio  pons — 
that  is,  below  the  point  where  the  tract  sulmerving  facial  movement 
crosses  to  its  nucleus — the  paralysis  is  of  another  type,  cronsed  or 
alt^Tnate  hemiplegia;  the  face  being  affected  on  the  same  side  as  the 
lesion,  the  limbs  on  the  opjioaite  aiile.  With  such  a  lesion  the  external 
rectus  muscle,  on  the  same  side  as  the  lettioit,  is  also  liable  to  be  paralysed. 


Similarly,  there  may  be  wasting  and  weakness  of  the  tongtie  on  one  side, 
atid  of  the  limbs  on  the  opposite  side,  fnim  a  legion  in  i\ic.  vicinity  of  the 
hyp<i^](»^i>al  nucleus  of  one  side ;  but  such  a  case  of  crossed  hemiplegia  is 
exceedingly  rare. 

Certain  coriditiona  occasioimlly  presunt  in  cnaes  of  hemiplegia  should  be 
mentioned.  Among  these  is  thut  form  of  mobile  apsam,  also  nitmed  nthe* 
toais,  which  usiiidiy  occurs  in  association  with  the  hemiplegia  of  early  life. 
Fuller  reference  is  made  to  it  in  the  section  dealing  with  the  cerebral 
jwlsius  of  children  (p.  741).  Althuiigb,  lis  a  rule,  it  occurs  in  such  cases. 
it  is  occasionally  met  with  in  cases  in  which  the  onset  has  been  later, 
especially  in  such  as  have  h<?en  determined,  apparently,  by  injury.  In 
such  cases  the  ajMism  may  be  of  such  extreme  violence  as  to  make  it 
necessary  to  conti-ol  the  affected  jmrts  forcibly.  In  nearly  all  the  cases  of 
athetosis  examined  after  death  the  apparent  determining  lesion  has  been 
below  the  cortex  ;  but  in  some  cases  in  which  both  sides  are  attacked  with 
the  spasm  the  time  and  mode  of  onset  are  such  as  to  suggest  some  injury 
during  birth,  such  as  usually  results  in  submcningeal  hitmon'hago.  It  is 
also  noteworthy  that  in  one  case,  iti  which  a  {>art  of  the  cortex  was  removed, 
the  spasm  ecasod,  and  remained  absent  during  the  time  the  patient  lived. 
In  another  case,  however,  the  spasm,  after  being  in  abeyance  a  little  time, 
recurred,  although  not  with  such  severity  as  before. 

It  sometimes  happens  that  much  wasting  of  rauftclcs  occurs  on  the 
facmiplcgic  side.  Such  wasting  is,  for  the  most  part,  the  result  of  in- 
activity. In  cases  of  hemiplegia  occurring  in  early  life  the  dwarfing  of 
the  afFeciod  side  is  not  to  be  regarded  as  the  result  of  wasting,  but  of 
interference  with  development.  In  the  cases  of  adult  life,  however,  the 
■wasting  is  often  well  marked,  more  so  in  left  hemiplegia ;  and  is  usunlly 
Msociatod  with  joint  changes,  prol^bly  trophic  in  character.  The 
shoulder -joint  is  especially  prone  to  sulTer,  and  almost  complete  immo- 
bility of  this  joint  is  not  uncommon.  If  no  further  change  have  taken 
place  the  electrical  reactions  arc  found  to  bo  unaltered.  Sometiuics, 
however,  the  cords  of  the  brachial  j)lexus  are  involved  in  the  changes 
round  the  joint ;  in  which  case  we  have  the  usual  symptoms  cliaractcrising 
nerve  inflammation  —  neuritis  —  namely,  wasting,  tenderness  of  nerve- 
trunks,  loss  or  impairment  of  electrical  reactions,  perhaps  the  true  reaction 
of  degencnition,  and  glossy  akin.  Such  a  condition  is  often  extremely 
painful.  an<l  in  many  cases  must  be  reganled  as  of  ominous  signiticiince. 

Another  phenomenon,  which  must  also  be  regarded  as  of  grave  im|V)rt, 
is  the  acute  sloughing  U-dsore  which  occurs  on  the  pnrnl.Nsed  side  in 
certain  cascj  of  hemiplegia.  It  is  cominoidy  known  as  dtnihUtis  anttus^ 
and,  as  a  rule,  does  not  come  on  until  after  the  paralysis  hjia  been  estab- 
lished at  least  ft  few  days.  This  occurs  luicxpectC'dly,  and  usually  is  firel 
seen  as  a  reddish  spot  over  the  sacrum,  the  larj^e  trochanter,  tho  outer 
side  of  the  tibia,  or  the  heel,  In  spite  even  of  the  greatest  care  rapid 
necrosis  may  take  place  ;  and,  when  the  slough  has  sei)arated,  it  is  seen 
that  the  sore  is  not  merely  superficial,  but  that  the  deeper  parts  are 
afTected,  it  may  be  down  even  to  the  bone.     The  exact  condition  under- 
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n  and  uncxpcottsd  change  is  not  known.  It  must^ 
howe%'fir,  l)e  one  of  great  gnivity,  and  aiich  sovcro  trophic  chants 
usually  initiate  a  rapi<l  deterioration.  ConvulsiorRf  accomp;»nied  with 
loss  of  conscionaness,  are  also  of  occasional  occurrence  after  hemiplu^pa. 
Thuse  are  duuljtleiis  the  result  of  the  irritiition  caused  by  the  initial 
leaion.  Althongh,  as  has  been  staled,  cnnvuUion  is  of  occasional  occur- 
rence in  connection  with  the  onset  of  endnvlio  hemiplef^in,  it  seems  to 
be  of  very  mrc  iiicidcncc  as  a  later  phenomenon  in  this  condition.  In 
game  cases  in  which  such  cnnvulsiuci  occurs  as  a  jjosl-hemiplfgic  pheno> 
monon  there  liaa  been  evidence  of  concomitant  kidney  disease,  bo  that  the 
attacki^  may  be  determiried  to  some  extent  by  a  toxic  blood  state.  Bui 
it  is  pi-obable  that  in  the  great  majority  of  coses  the  exciting  cause  of 
the  convulsions  is  an  unstable  condition  of  the  eellif  in  the  vicinity  of  a 
cortical  or  subcortical  lesion. 

In  certain  r,i.ses  of  hemiplegia  mental  derangement  is  a  grave  symptom. 
This  derangwmcnt  may  be  of  the  natiu"e  of  acuto  nianincid  excitement, 
and  by  some  observers  such  a  condition  is  considered  to  be  strongly  sog- 
gestive  of  cortical  lesion.  In  other  cases  the  mental  peculiarity  may  be 
very  slight,  and  manifest  itself  only  as  emotional  instiibility — an  undue 
readiness  to  laugh  or  to  cry.  This  condition  is  more  likely  to  occur  in 
cases  in  which  the  Ic-tlon  is  a  basal  one,  or  a  doublo  one.  Between  those 
two  extreme  conditions  varying  degrees  of  mental  dist:iirl>iince  may  be 
present.  If  this  be  considerable  it  adds  materially  to  the  gravity  of  the 
condition ;  not  only  because  the  initial  lesion  is  pr«}l>ably  severe,  but  also 
because  of  the  additional  diflicuUics  ii!  feeding  and  general  management.. 

Treatment. — The  treatment  nf  the  conditions  of  cerebnd  occlusion 
which  Invc  Itcun  referred  to  in  this  paper  is  nalnrally  best  c-onsideretl  as 
two  separate  problems — A.  The  treatment  at  the  onset  of  the  condition, 
which  is  directed  to  limit  tlic  extent  of  the  morbid  state,  and  to  counteract 
the  severe  and  perhaps  threatening  Bymptonis  which  it  may  have  pro- 
duced ;  U.  the  treatment  to  fjc  given,  to  the  parts  of  the  body  whose 
function  m;iy  have  Ijeen  impaired  by  the  cerebral  lesion  ;  with  the  object 
of  restoring  their  function  as  far  as  possible,  and  of  preventing  the  coiilmc- 
tures  anil  after-dcfonnities  which,  as  oxpcrinnce  shows,  are  wont  lo  aritH:. 

A.  Tj-eatment  at  the  onset. — This  must  depend  upon  the  diagnosis 
which  has  been  imwle.  If  the  case  be  one  in  which,  relying  uiK>n  the 
data  already  ^ven,  the  diagnosis  of  embolism  has  lieen  made,  the  treat- 
ment which  suggests  itsnif  is  that  of  almost  complete  rest;  both  in  ortler 
tin  minimise  the  danger  attending  the  presenee  of  a  block  in  a  cerebral 
vessel  which  has  alreadv  taken  place,  and  to  obviate  the  danger  of  another 
embolus  becoming  detached.  If  the  iiatient  bo  unconscious,  even  grear^er 
care  is  needed,  in  order  to  prevent  any  trophic  LJisturbance,  or  such 
danger  as  is  a])t  to  arise  from  a  paralytic  condition  of  the  sphincters. 
Retention  of  urine  is  very  apt  to  occur,  and  mnst  be  guarded  against,  if 
neeeiywry,  hy  the  puraing  of  a  catheter.  The  patient  will  have  to  bo 
fed  regularly  with  liquid  food^  chiefly  milk  and  beef-tea,  with  the  addition 
of  alcohol  if  neceiisary.     When  consciousticss  has  been  restored,  u  gradual 
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increiLse  in  tho  ^iiiantity  and  chivracter  oi  the  dicUtry  shou.d  bo  ordered, 
tut  digestive  troubles  must  be  avoided  with  the  greatest  care.  The 
bowols  will  be  kppt  open,  of  course,  but  nuythitig  like  violent  purgation 
must  he  carefully  avoided.  If  any  acute  airdiac  disorder  be  prcsem,  ur  if 
tho  circulation  bo  deranged  in  any  way  whatever,  throUj^h  loss  of  couiimjii- 
satiun  or  otherwise,  regard  must  be  had  to  this  in  the  line  of  treat- 
ment adopted.  If  llie  headache  he  severe,  as  occaRJnnally  it  is,  a  blister, 
or,  still  better,  a  leech,  applied  behind  the  ear,  or  to  the  temple  on  the 
Bide  rjf  the  lesion,  will  oft«n  affoixl  great  relief. 

If  the  lesion  appt^ar  to  bo  thruinliosis,  the  treatment,  as  regards  rest, 
light,  east ly-<iiges ted  food,  and  attention  to  the  state  of  the  bladder,  will 
differ  in  no  e88enti;d  particular  fmm  that  reconimendeil  for  embolism.  If 
there  be  no  reason  to  suspect  syphilis,  then  tho  condition  is  one  of  cdntting 
occurring  in  an  nlheroniatous  artery ;  and  tho  three  factors  which  may  lead 
to  such  a  condition  liavu  to  be  borno  in  luiud — the  utalu  uf  the  vessel 
with  its  roughened  wall,  the  sUte  of  the  blood  with  its  undue  tendency  to 
coagulate,  and  a  weak  heart.  It  ia  prolw.blo  that  in  many  cases  the  in- 
discriminate use  of  strong,  or  at  any  rate  active,  purgation  in  all  owes  of 
hemiplegia  does  infinite  harm.  It  is  ni»  doubt  desindile  to  act  quickly 
and  smartly  on  the  bowels  in  oi-der  to  got  rid,  if  possibloj  of  any  toxic 
influence  of  the  blo'jd  which  may  be  present;  but  it  must  be  Itome  in 
mind  that,  before  removing  fluid  and  so  perhaps  rendering  the  blood 
more  vi^ouit,  a  fluid  of  a  bland  cluLracter  should  t»e  adntinintercd,  and 
in  considerable  quantity;  and  along  with  it  stimidants — alcohol  and 
sonic  form  of  strychnia — are  of  the  highest  ini(K*rtance.  Often  also  the 
combination  with  them  of  nitro-glycerine  (in  one-drop  doses  of  the  1 
per  cent  solution)  Kecms  to  intensify  the  action  of  the  strychnia,  potwibly 
by  giving  it  more  rapid  and  complete  aeccis  to  the  part  which  it  affects. 
When  the  immediate  danger  of  any  extension  of  the  clotting  has  been 
removed  by  these  means,  the  patient  nuist  still  rest,  have  light  fm>d 
frequently  administ^reil,  and  tho  bowels  rarofuUy  rojiulated-  Not  un- 
commonly, after  a  few  days,  there  is  evidence  of  a  slight  increase  in  the 
pjtmlysiK,  and  such  a  condition  is  always  attended  with  anxiety.  Death 
has  been  known  to  follow  sueh  an  extension  occurring  aliout  the  ttiird 
day,  and  again  in  more  than  one  case  about  the  tenth  Hay.  Con- 
\nilsionfi  also  may  occnr,  but  have  not  necessarily  the  saiiio  aerions  import, 
and  they  arc  usually  well  conlroUc^l  by  fair  (ioses  (at  least  half  a  dcachm 
a  day,  or  more)  of  a  bnmiide.  The  tendency  to  them  usually  swn 
puses  off,  and  thn  brnmide  may  bo  on)]itod.  If  thoy  recur  later  it  in 
merely  as  a  sequel,  and  withuut  the  more  dangerous  significanco  which 
may  be  att^iched  to  tbera  in  the  moi-e  acute  stage  of  tho  illness. 

If  there  l>e  any  reason  to  suspect  that  the  symptoms  are  the  conse- 
quence of  thrombosis  occurring  in  a  vessel  the  seat  of  etidarteritis  ob- 
literans, energettc  treatmoiit  by  tho  admiiiistnuion  of  iodide  of  poiaissinm 
in  full  doses,  and  by  the  inunction  of  mercury,  should  be  miderlaken  at 
once.  In  some  cases  which  are  treatotl  in  this  way  tho  evt<k>nce8  of 
cerebral  lesion  disappear  entirely.     But  it  must  be  confessed  that  in  the 


great  Tiiajority  of  pnticiita  undoubtedly  euffering  fi-ora  vnsciilar  occlusion 
from  syphilitic  emUrt«ritia  the  result  of  the  most  cnergBtic  tre:itment  by 
antisyphilitic  rcniie<iles  in  very  diwippointing.  If  the  blocking  bo  com- 
plete, and  the  li&suc  hfis  already  lost  its  blood-supply  and  is  ItoginiiJng  to 
duaiy,  it  is  ck-arly  hopeless  to  try  to  etlcut  any  iinjjruvement.  It  is 
ppolKibly  only  in  cJisea  in  which  the  process  of  obliteration  is  not  qiiit« 
complec*?  that  improvement  ni;iy  be  expected.  Nevertheless,  every  case 
should  havo  the  snme  thorough  treatment,  as  the  condition  of  other 
vessels  and  oUkt  organa  may  be  much  benefited  thereby.  Tho  mercury 
should  be  rubbed  in  twice  a  day,  if  necessary,  until  the  gtinas  are  slightly 
touched,  and  this  slight  affection  of  the  giims  should  be  kept  up  for  at 
least  a  month. 

B.  The  second  division  of  the  treatment  has  reference  Co  those  mua^uras 
by  which  llie  functions  of  the  parts  of  tho  bucly,  which  have  been  weakened 
by  tho  central  lesion,  may  he  restored  as  f ar  aa  possible;  and  tho  con- 
tractures and  other  deforniities  which  are  apt  to  arise  m:iy  bo  prevented 
or  minimised.  SLitfne^  s\.nd  restriction  of  movement  at  the  dilTcreiit 
jointK,  esiwcially  of  the  upper  extremity,  is  very  prono  to  occur;  and  these 
parts  should,  from  the  very  first,  bo  passively  moved  at  least  once  u  day. 
If  firm  adhesion  have  titken  place,  as  it  is  especially  apt  lo  do  at  the 
shouliier,  it  may  be  necessary  to  give  an  anajsthetic  in  oi-dcr  to  have  the 
joint  freely  moved.  After  this  has  been  done,  the  pjitient  will  liavo  to 
submit  to  some  pain  and  discomfort  in  the  daily  passive  movements  which 
will  be  necessary  to  prevent  rofixation.  As  1  havo  said  already,  this 
joint  in  Ham  mat  ion,  or,  aa  some  hold,  this  trophic  arthritic  change,  is  some- 
times complic-ited  with  neuritis,  resulting  in  severe  pain,  wasting,  and 
gli)s»*y  skin.  Tho  piiin  in  such  a  condition  is  moat  dlstrestiing,  but  great 
relief  may  be  alFortlod  by  the  copious  application  of  glycerine  and  bella- 
doima.  When  tho  pain  has  subsided,  the  use  of  the  coiuLint  current 
and  ma-ssago  are  the  means  best  calculated  to  improve  the  nutrition  and 
mobility  of  tho  limb.  The  passive  movcmctits  recommended  will  also 
combat  the  inevitable  tendency  to  contractures  ;  and  a  similar  purpose  is 
served  by  gentle  farailisation  of  the  extensor  muscles  of  iha  fingers  and 
wrist,  80  as  to  countcmct  the  liidiility  to  flexor  contractures.  In  j^ 
case  in  which,  either  in  an  early  elnge  or  later,  any  tendency  to  tbe 
occurrence  of  bedsores  shows  itself,  the  use  of  a  water-bed,  or  water- 
pillow,  is  essential ;  and  the  most  serupuloua  care  in  treatment  of  the  skin 
must  be  exercised  by  the  nurse  (wU  vol.  i.  p.  -t.'il).  Frequent  change 
of  position,  tho  use  of  "  birds'  nesta  "  of  cotton  wool  over  tender  parts, 
rubliing  the  back  with  spirit,  and  all  the  varying  atU.Milion  implied  in  the 
most  Hssidiiuiw  nursing,  are  of  the  utmost  im|Ktrt:ince.  In  nuiny  such 
casc-s  the  internal  administration  of  opium  seems  to  exercise  a  vei-y 
beneficial  effect.  As  soon  as  the  patient  is  cwnvalescent,  he  should  be 
got  out  of  bed  daily,  and  for  a  longer  Lime  each  day.  He  shotdd  be 
encouRkged  to  walk,  and  to  use  the  atlect^'d  limbs  as  much  as  possible. 
luiprovunicnt,  once  begun,  often  goes  on  to  a  surprising  extent,  ospticiullv 
if  the  patient  is  young  and  his  vessels  healthy.     This,  of   course,   is 
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equivalent,  or  almost  so,  to  saying  that  such  iniprovcmciit  occurs  especially 
in  emlxilic  cases.  But  even  in  others  tbere  is  no  need  to  despair,  although 
patient  perseverance  in  treatment  is  always  necessary. 

III.  Thrombosis  In  cerebpal  veins  and  slnuscs.~Rcsides  the  occlu- 
sion o<:curiiii;^  iii  ccrt-bnil  ves^suls  ahciuly  dcsoribeiJ,  in  which  the  vessels 
affected  are  for  the  most  part  and  characteristically  arteries,  thrombosis 
may  also  occur  in  cerebral  veins  or  sinuaoa.  The  hloclting  which  occurs 
in  these  structures  is  either  (A)  simple  or  non -infective,  the  result  of  sorao 
gctLcral  condition  ;  and  (H)  inflammatory,  or,  more  properly,  infective,  due 
to  local  infection  with  septic  material. 

A.  Simple  Ihromhstn.—ThiR,  the  most  common  form,  which  is  nearly 
always  the  result  of  exhausting  or  depressing  disease,  is  luimed  niarusniic. 
It  occurs  in  the  very  young,  especially  in  the  first  six  months  of  life,  or 
in  the  very  old  ;  or  it  may  occur  in  middle  life,  at  the  end  of  any  long 
or  exhausting  illness.  The  sinuses,  probably  because  of  their  more  rigid 
walls,  their  peculiar  stnicturo,  and  the  manner  in  which  the  veins  p«nir 
their  contents  against  the  stream  into  some  of  them — especially  into  the 
longitudinal,  are  more  liable  to  thrombosis  th:m  the  veins.  The  longi- 
tudinal sinus  is  that  most  commonly  affected  ;  but,  in  cases  examined  after 
death,  the  process  has  usually  been  found  to  extend  into  one  or  more  of 
the  immediately  related  sinuses  as  well.  The  cerebral  veins  may  also  be 
alTected  ;  anil  in  Aoniu  case-s,  as  forin.fLiticeat  the  end  of  an  attack  of  typhoid 
fever,  a  vein  may  be  the  only  vessel  blocked.  In  early  life  iho  most 
common  cjiusc  is  exhausting  diurrha-a ;  and  the  cardiac  dilatation  and 
consequent  slowing  of  the  circulation  associated  with  the  condition  pro- 
duced are  impoi-tant  factors  not  only  in  determining  the  thrnnibosis  but 
also  in  causing  its  spread.  Pulmonary  affection,  such  as  pneumonia  or 
pleurisy,  also  seems  to  have  a  specially  strong  tendency  to  the  pruductiou 
of  this  condition.  It  occurs,  however,  not  so  frequently  in  the  coui-se  of 
the  illness  as  after  the  suKsidenco  of  the  acuter  symptoms  when  the 
paCJcnt  is  sufiertng  from  the  consequent  exhaustion  and  prostration. 

Mori/id  anatomy. — As  I  have  already  said,  the  lotigitudJiud  sinus  is 
that  most  frequently  affected.  Sometimes  the  afl'ection  is  solitiiry  ;  in 
most  cjises,  however,  other  sinURCs  or  veins  may  be  involved.  In  hui\ 
cases  the  thrombosis,  as  a  rido,  extends  into  more  than  one  vessel. 
Occasion.'illy  a  surface  vein  only  sccnia  i-o  be  affected,  giving  rUc  to  the 
usual  symptoms  of  a  focal  lesion — unilateral  convulsions  and  local  weak- 
ness. The  clots  are  dense,  reiiistant,  stratified,  and  non-arlhercnt  to  iha 
walls  of  the  vein  or  sinus.  They  do  not.  as  a  nde,  completely  fill  tho 
lumen,  and  they  tend  to  become  orgiinised  or  absorbed  ;  they  mrely  dis- 
integrate. IW  becoming  tunnelled,  ihey  may  permit  the  re-estal>Ii.^hmcnt 
of  the  circulation.  As  a  cjnscqucnce  of  the  throml«.*sis  there  i*  inicnso 
congestion  of  the  cerebral  veins  and  capillaries ;  and  numerous  minute 
extravasations  from  the  latter  may  give  rise  to  a  form  of  i*ed  softening 
similar  to  that  already  de.«cribed  as  occurring  in  arterial  thrombosis. 
Cousidcrablu  oedema  may  also  result     The  ventricles  may  become  dis- 


tended,  and  a  spreading  of  the  fltiid  into  the  Tet,ri>ociiIar  tissue  may  give 
rtso  to  prcBsuro  on  llio  uycballs  luid  ooijsc(|Ucnt  cxophih.-ilmos.  The 
condJtioD  rusulcing  on  rucovyry  is  not  dcfinitt'ly  knowti;  pixibubly  it  is 
one  of  atroiiliy  and  induration  of  thu  alTt'ctccl  area. 

According  to  some  nhnervers,  the  fonn  of  infantilo  hemiplegia  character- 
riscd  by  paralysis  of  ono  side,  and  preceded  hy  unihitcral  convulsion  and 
a  coiidiUnit  of  acute  imd  serious  illness,  is  dcttii'tciirircd  by  thrombosis 
occurring  in  the  snrface  veins  of  wejiklj*  children.  But  in  some  of  thoM 
CHSO&,  at  IcAst,  there  i»  acuto  illness  with  high  temperature,  and  the  con- 
ditions generally  which  chiiractcrise  an  inflamnmtory  aflecUon. 

Smnj'lvm-^. — The  syniptnuis  iiro  rarely  suflicicntly  definite  to  indicate 
&  certJiin  diagnosis  din-ing  hfe.  If  an  indefinite  illness  of  cerebral 
chaniot«r,  ushered  in  by  n  convnUion  or  series  of  coimilsiona,  occur  in 
a  paiient  after  prolonged  and  exhausting  diarrh'ca  or  other  serious  illness 
attendud  with  great  [trostnition,  the  prabability  of  sinus  thrombosis  is 
great.  If  this  illness  be  further  attended  with  oxlema  oi  the  Hcalp.  and 
if  partial  eonvulsions  bo  j»resent,  it  is  to  he  snrmiaed  that  the  thrombosis 
in  the  sinus  has  extended  so  as  to  impliwiie  a  cortical  vein. 

Trft^liwiil  will  be  clircrted  to  eombat  the  cnn<lition  which  has  led  to 
tho  occntrence  of  thrombosis.  The  copious  imbibition  of  stimidating 
fluid  wouhi  fii-st  be  thought  of ;  but  if  diarrhrea  be  siill  present  this  may 
be  inadvisable.  A  large  hot^watcr  eneniu  nuy  bo  retained  and  absorbed  ; 
or  it  may  oven  lie  noceasary  to  give  an  intravenous  injection  of  saline 
fluid.  As  soon  .as  the  alimentJiry  canal  can  tolerate  hot  fluids,  these 
shoidd  be  given  in  good  inmntity,  and  (ho  patient's  gencnd  strength 
maintained.  If  the  condition  have  been  in  M^y  degi-cc  the  result  of  pleura] 
effusion,  or  other  pnlinonary  condition,  this  must,  of  course,  be  treated  in 
such  a  'n'ay  as  to  relieve  the  right  side  of  the  heart,  and  so  to  accelerate  the 
veuous  circulation. 

A  sub-variety  of  simple  or  non-infective  thrombosis  of  veins  or 
sinuses  is  that  whirh  occurs  In  chlorotic  patients,  uriually  altout  the  age 
of  twenty.  The  sull'erers  aie  almost  invariahly  women,  and  the  signs  of 
anietnia  are,  as  a  rule,  nnniistiiliuble.  Tho  sinuses  are  the  usual  scat  of 
the  tlirondM>si.s,  and  in  this  variety,  as  in  the  last,  the  longitudinal  is 
most  frcfpiently  aflected.  Hmall  h;t*mnrrhages  from  engorged  veins  or 
capillaries  are  usually  prosenr  also.  Tho  cbvtfi  in  the  thrombosed  vessels 
are  usually  (inn,  but  may  be  softened.  In  these  coses  there  ia  no  evidence 
of  any  other  disease. 

The  oiLset  of  the  »yvipiomx  is,  as  a  nile,  preceded  by  a  period  of 
iimisually  hard  work,  and  is  signali&ed  at  tho  nnt,set  by  the  pre- 
sence of  intense  hcadi*che,  generally  aocom[)aniod  w^itb  vomiting.  In  the 
more  severe  cases  convulsions  come  on ;  those  may  be  unilateral  or 
bilater.il,  hut  are  usually  succeeded  by  pjtralysis  of  one  side.  When 
this  takes  pKco  the  condition  is  usually  serious,  and  ends,  Jis  a  rule,  in 
corna  and  death.  Occa-sioitally,  indeed,  recovery  from  such  a  condition 
may  take  place,  but  the  patient  remains  more  or  less  heraiplegic.  Optic 
neuritis  is  frequently  present ;  and  it  is  proKible  that  many  of  the  un< 
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explaiciud  cases  of  optic  neuritis  occiLrring  in  anieniic  girls  originate  in 
thrombosis  of  veins  or  siiiuBies.  In  thosa  caftes  recovery  ivithoni.  serious 
damage  to  vision  is  the  not  inrAriable  rule.  In  some  cases  the  throui* 
bosis  seems  to  occur  in  the  cnvornoiis  sinus  g'''i"g  ""O  to  prapiosis  of  one 
eye  and  limitation  of  its  movements,  with  optic  neuritis.  In  such  a  case 
thfi  clotting  may  spread  and  a  serious  or  fatal  comiition  cnsun.  Iti  some 
cases,  however,  recovery  takes  place,  bat  some  interference  with  ocubr 
movements  uauaEly  persists,  and  the  sight  of  the  aflected  eye  may  In;  last 
or  irapittred. 

B.  Inffdiw  thromhom, — This  second  variety  of  sinus  thrnmbosis, 
also  spoken  of  a-s  infl.amniatory  or  secondary,  to  disttngiiiwh  it  from  the 
simple  or  primary  thrombosis  already  described,  occurs  much  moic 
frequently  in  ailults  thatt  in  children.  The  name  implies  that  there  is 
a  focus  of  primary  <liaease  to  which  the  sinus  allection  is  secondary.  In 
the  great  m.ijority  of  Ciiises  Lho  itifcctivc  faeus  is  in  the  middle  ear;  but 
it  may  also  be  found  in  the  nose,  in  the  tonsils,  m  erysipelatous  inflam- 
mation of  the  face  or  orbit,  or  iu  an  anthrax  puatulo  on  the  face. 
Compound  fractures  of  the  skull,  in  which  the  wound  has  liecome  septic, 
may  aku  be  the  starting-puint  of  infective  thrombo»is ;  and  in  these 
conditions  the  sinus  may  become  involved,  either  by  actual  spread  of 
inflammation  along  Uio  tissuo  intcnnediatn  Iretween  the  original  inflam- 
mation and  the  sinus  wall,  or  by  way  of  infection  of  a  small  vein  open- 
ing into  the  simis,  setting  up  thrombosis  in  it.  When  the  sinus  is  first 
affected  its  inner  surface  becomes  denuded  uf  its  epithelium,  and  the 
conse'inenl  roughness  ilet4fnnineR  thfi  point  al  whi<h  thrnmbosis  fitjtrts. 
The  wall  of  the  vcjsscI  Ihccomcs  thickened  and  ititiltralerl,  so  that  giving 
way  of  the  wall,  and  cunser|ueiit  ha-inonhage,  is  nui-  a  coniplicaiion  to  Ikj 
fearoil  in  this  condition.  But  in  this  way — by  direct  infiltration  around 
the  wall — the  area  of  the  process  may  become  defiiutcly  cnlargwl,  collec- 
tions of  pus  may  be  formed,  and  general  meningitis  may  ensue.  The 
existence  of  a  clot  in  the  sinus,  especially  of  a  clot  the  nature  of 
which  (itcilitiites  softening  and  brc;iking  down,  constitutes  even  a  more 
Mrious  daiigrr  of  general  inff^ction  in  the  course  of  the  descending  blood- 
current:  septic  particles  are  wiught  in  the  lung  capillaries ;  and  abscess, 
ptieumonia,  or  gangrene  may  result  Sometimes  thrombi  may  form  lower 
in  the  venous  stimm  tluui  the  actual  plice  of  infection,  and  the  clot  may 
have  little  or  no  tendency  to  brcjik  down.  In  such  citses  a  venous  tnink 
— like  the  jugidar,  may  Iks  coniplctely  Idocked,  and  I«?  palpable,  as  a  hard 
coi'd,  along  the  anterior  border  of  the  sterno  mastoid  niasde. 

The  !n;wj4itT!is  of  sinus  thrombosis  arc  aumewhat  jjidyiifdtc,,  but  their 
hrood  general  features  are  suHiciently  marked  to  permit  the  condition  to 
be  diagnosed,  especially  if  a  sonreo  of  infection  is  nacertained.  The 
local  symproma  will  vary,  of  course,  with  the  sinus  a(Tected  ;  but  the 
most  prominent  general  syniptfims  are  severe  hcjulache  with  vomiting, 
frequent  and  severe  rigors  with  profuse  swenting,  ani>rexia,  diarrhrt-a, 
and  an  irregular  temperature,  with  marked  oscillations-  Not  infre- 
quently also  tlicre  is  ixdcma  of  the  area  of  the   scalp  which  is  near 
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the  thromhostxl  Riniis — over  the  tiiostoii),  for  instance,  if  the  aigmoifl  or 
lateral  sinus  is  affected  ;  and  tlipro  mayaUo  h«  pain,  either  spontaneous  or 
only  to  bti  olicitvti  on  pressure.  If  infarction  of  the  lung  have  taken  place 
there  may  be  no  symptoms  during  the  first  twoiity-foiir  Lours,  except  some 
cough  aftd  occasional  sharp  paiu  in  the  side.  At  the  end  of  that  time,  how- 
ever, or  even  earlier,  "  prurio  juice  "  cxpflcLoration  occnrs,  and  this  l>ecome8 
more  brown  from  the  admixture  of  punilent  secretion.  liaies  are  now 
audible  over  the  chest ;  the  purulent  secretion  may  be  abundiuil,  and  is  very 
otTensivo,  rpnd*iring  extensive  furaigatinn  necessary.  The  st^uls  may  have 
the  same  ofTonsive  odour.  Pain  over  the  liver  may  also  he  complained 
of,  probably  from  extension  of  JnHaramation  through  the  diaphragm. 
The  hiri^  are  found  extennively  disijilegnited,  so  that  one  or  both  are 
studded  witli  ah.scesses.  The  mental  eunditiuu  is  usically  unimpaired, 
and  may  remain  so  almost  to  the  very  end. 

In  other  cases  abdominal  symptoms — pain,  and  diarrhoea,  pea-soup  in 
character  and  very  offensive,  with  nietcorism — may  be  present,  a  condition 
closely  simulating  typhoid  fever.  The  symptoms  usually  come  on  aliout 
the  second  week,  and  are  accompnnied  by  a  dry,  foul  tongue,  and 
frofpiontly  by  a  dark,  measly  rash,  sufhciently  distinct  from  the  rose- 
coloured  typhoid  eruption.  Hcad.if^he  is  also  more  severe  and  persistent 
than  in  typhoid.  Tailor  of  the  face,  languor,  muttering  delirium,  itihl 
grcjit  prostnition  ensue,  and  death  usually  occuj.-s  in  these  eases  rather 
earlier  than  in  those  of  the  proeoiling  type. 

In  another  class  of  cases,  a  much  smaller  one,  the  symptoms  of 
meningitis  —  excitement,  agitation,  twit^ohing  of  muscles,  squint,  head- 
retraction,  and  delirium — arc  most  prominent.  In  tlio  great  majority  of 
cases,  however,  the  symptoms  aro  mado  up  of  a  combination  of  thoso 
enumenitt^il  in  thii  thrive  varirrtiea,  and  in  the  last  one  csixfcially  may  be 
CompHcjiled  further  by  those  of  abscess  of  the  temporo-sphenoidal  lobe. 

Medical  treatment  of  this  condition  is  of  course  inctticacious.     In 

some  cases  surgical  measures  may  relieve,  or  even  cure.     For  dotJiils  of 

surgical  proeedures  with  this  object  tho  reader  is  referred  to  surgical 

works,  especially  to  the  classical  work  of  Macewen,  from  which  much  of 

the  preceding  descriptioa  is  taken.  -  _. 

^  ^  f^  James  Taylor. 
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ON  CERTAIN  ATFECTIOKS  OF  THE  EAR 
Observations  on  thk  Uecocnition  of  Aural  Disease  in 

MiOjICAL   PRACTICg 

Introtluctory  remarks. 

Symptoms  :  —  Dtuirness,    liirstericul    deaftieaa^    tionitus,   verti{{0,    Meniere'i 
disease,  puin,  inuatniil  neunilgin,  iinli^y  of  tlie  Kvcnth  nerve, 
Caust-s  : — Sypliiliit,  tiibi.'i'culosis,  acute  «pecilic  I'evera. 

tntRicronial  complications. 
I.  Abjcesa  uf  Iraiii. 

A.  Nou-W-aliftins  symptoms. 

B.  Localiaiiig  eymploiue  of  cereheDftr  abscess, 

C.  LoealUiii^  Kyiiiptoms  of  a1iscL>8s  of   tlic  tcmporo-splicnoidal  lobe. 

Same  general  conpidunitions.      lUrity  of  abHc«s>i  following  acute 
otitis.     Iiiipnttiincc  of  vomitiii){.     Slight  localising  vnltte  of  optic 
livurilis.     Tliu  iJiii^'UiJStic  ei^nifiaiiicc  uf  pniiiJysia 
ConipliuatinttA  of  abscess : — {n)  Ab-^nei-i  in  two  situations  ;  (A)  absceu 
with  meningitis  i  (c)  ab^cuss  with  pyaL'tnlu  ;  (d)  abaccM  with  aciite 
liydroccphalua, 
Abscess  in  unut^ual  situations  : — (a)  In  middle  lobe  of  cerebellum  ; 
(i)  in  Hwciilus  ;  (c)  in  jkjUs. 
Diagnosis  i>f  brain  atjKcesa  due  Lo  ear  diseAse  from  other  diseaws: — 
(a)  Tuberculous  nicninf;itis  ;  (ft)  marantic  ihroiuhojis  of  ihu  sinuses  ; 
(c)  localised  BUpjmnttivu  meuiugitis  ;  {<()  va&cular  lesions. 
Soitte  general  remarks. 
II.  Suppurative  iiieningitia 
111,  LalL-ral  sitiu*  pymmia. 

Dia^uei»  from  enteric  fever.     Hemarka  on  pneuniococcus  infection. 
IT.  Lateral  sums  scpiiGi.-niia. 
V.  I^Aleral  )iinits  sapraemia. 


Intpoduetory  remarks. — Tho  question  is  not  seldom  asked:  "Ts  this 
an  ear  case  1"  A  symptom,  or  group  of  symptoros,  such  as  vertigo, 
uysUginua,  optic  ucurttis,  vomiting  or  drowsiness,  prompts  the  above 
question  ;  and  on  the  truth  of  the  atiswer  the  life  of  the  patlunt  may 
depend.  In  treating  of  the  diseasea  of  any  organ  it  is  duairahle,  first,  to 
consider  the  ctl'ecta  produced  by  morbid  processes  in  tho  organ  itself,  the 
result*  of  which  ar«  limited  to  the  production  of  structural  changes  which 
cause  impairment  or  i>ertur>Kition  of  function  in  a  greater  or  Ie»«  degree  ; 
secondly,  to  kocp  in  view  tho  relation  which  may  arise  between  disease* 
of  the  organ  and  affectiuris  of  other  paits  of  the  body,  or  of  the  body 
generally,  either  through  tho  inOucnct;  which  loss  or  alt«nitiun  of  the 
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function  of  the  organ  ejcerciaea  on  the  general  wellbeinj;,  or  through  the 
effects  produced  by  the  extension  of  the  morbid  processes  themselves  to 
ncigbbonririg  or  distant  parts. 

Tliia  is  notably  tiue  in  the  case  of  the  ear.  A  duo  appreciation  of 
all  tliat  pertains  to  its  structural  integrity  and  patholoj^^ieal  relationships 
is  of  the  greAtest  importance  on  account  of  the  rapidity  with  which 
the  function  of  hearing  may  be  damaged,  or  life  itself  jeo{mrt']ieed  ; 
for  the  interval  during  which  these  disasters  can  be  obviated  is  of  brief 
dn  rat  ion. 

T!ie  ancients  wore  cognisant  of  the  danger  attending  certain  forms  of 
ear  disease ;  and  even  in  the  present  clay  there  is  no  elaas  of  cattes  which 
may  present  more  difficulty  in  diugnosia,  or  re^pilre  greater  skill  in 
treatment. 

The  sifrnptfiTTut  commonly  induced  by  disease  of  the  auditory  apparatus 
— deafness,  tinnitus,  vei'tigo,  [Wtin  and  facial  pals-y — will  first  be  con- 
sidered, and  then  tbc  diagnosis  of  the  more  important  discuses  of  the  car 
and  complications  \v-i11  claim  attention. 

DcfifueHs. — Deafness  does  not  necessarily  indicate  disease  of  th©  ear. 
Tympanic  and  nervous  deafness  can  readily  be  distinguislii,'d  by  appropri- 
ate tests.  Deaf-mutism  is  cither  congenital  or  acquiretl,  usually  the  former  ; 
inhcriUince  is  a  potent  cause  ;  acquired  deaf -mutism  is  genendly  a  sequel 
of  some  febrile  disease  in  very  early  life.  Nervous  deafness  may  he  due 
to  primary  disease  or  injury  of  the  laliytintb ;  or  to  an  extension  to  the 
labyrinth  of  inflammation  from  the  middle  ear  or  meninges  ;  or  to  implica- 
tion of  the  trunk  or  connwiions  of  tlio  auditory  nerve  in  meningitis  or 
tumour;  or,  finall}-,  fo  disease  of  ilie  cortex  of  the  opposite  tempera- 
sphenoidal  lobo,  or  of  tho  white  substance  within  it 

Hysterical  deafness  undoubtedly  occurs,  and  can  be  diagnosed  by  the 
presence  of  other  signs  of  hysteria ;  by  its  sudden  onset  after  emotional 
disturbance,  by  the  al«ence  of  evidence  of  sufficient  cause  for  the  dcaftieaa 
in  the  auditory  apparatus  itself,  and  by  the  presence,  in  some  cases,  of 
amesthesia  of  the  piiuia  and  meatus.  Tlie  hearing  may  return  suddenly. 
The  treatment  consists  in  the  treatment  of  the  general  disease,  and,  in 
cerU-viti  cases,  in  the  re-education  of  the  sense  of  hearing.  The  following 
illustrative  cases  may  be  cited  :— 
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Case  1.^ — Female,  age  21.  Neurotic  family.  Right  membrane  incised  for 
otitis  following  tliroiit  in  Hum  mat  ion.  Afl>:r  ult  lucal  symptoms  had  anUeided 
complete  bilateral  deafness  of  nervous  tyjH!  mjiiilly  set  in.  Ht^ring  suddenly 
returned  after  four  mouth?. 

Case  2. — Fenuile,  n^o  1G.  Loss  of  power  in  nrmo  and  legs,  deafness  m  both 
ears,  and  aphonia.      Doafnctut  datc<l  from  the  nac  of  Pnlitzer's  t>fi;>  a  Tear  before. 

'  The  editor  has  admittt^d  the  rcconls  af  many  caaos  in  this  articli^  becauar  tlicy  arc 
of  kinds  whk-h  nt«  nri<.-n  vi-rv  vnrinlilo  ktiiI  SQntctimM  im{H)wilj1p  to  din^ow-  For  th« 
nmo  riiasoD  hi  Iias  mtuJc  no  (^I'ktiutii  in  respect  of  articles  on  ccri'hml  shtcesi  itr  Ioca1t9A> 
tion  ;  to  do  so  would  hreak  the  oontinnity  of  this  article,  and  indeed  the  over-htpping, 
ifaiiy,  ia  rety  slight. 
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The  pjil^j  and  aphonia  were  obviously  functional.  Weir-Mitcliell  treatment, 
roHxlucation  uf  uiu5ck>9  uf  llmlw^  and  OJIIiV  mvUiotl  of  ro-cduculLuii  uf  the  mane 
of  heoriiif;  hronght  about  complete  recoTciy. 

It  is  not  possible  to  distingititth  bclwoon  disciase  of  tho  Inhyrinth  and 
disease  of  thu  auditory  nerve.  If  the  facial  ntne  is  paralysed,  and  there 
is  no  gross  tympanic  dtscnse  to  account  for  the  deafnoss,  it  is  then  prohahlc 
that  the  nerves  are  afTccied  by  the  same  cause  along  some  iwriion  of  the 
path  which  they  have  in  common.  Syuimetrical  nerve  dcafncsji  may  be 
due  to  (•ymmetrical  disejutu  of  thi'  tfinporo-Bphetioidul  IoIh-'k,  to  disi'assc  of 
the  corpora  quadrigemina  or  medulla,  or  to  bilateral  diHease  of  the  internal 
ear  of  the  nature  of  chronic  inflammation,  syphilis,  or,  |>ossiUy,  hK^mor- 
rha^e,  Auditory  over-action  or  hyperajethesia  occasionally  occurs  in 
hyst4;riH  ;  or,  in  combituition  with  tintiilua,  at  the  onset  of  acute  diseases 
and  during  attacks  of  heatjache. 

Deaf  patients  who  hear  better  in  a  noise  are  inctirabla :  the  exact 
pathological  comllttons  present  in  these  cases  is  not  certainly  known. 
Deafness,  in  a  greater  or  less  degree,  occasionally  of  cnrs  as  an  ininif^diate 
sequel  of  certain  diseases,  independently  of  the  occurrence  of  gross  tympanic 
inflammation  ;  among  those  rheumatic  fever,  diphtheria,  influeuza,  and 
malaria  may  be  mentioned.  The  cause  in  soma  cai^es  may  be  a  neuritis, 
the  result  t»f  the  dise;ii4e  ;  but  it  is  not  yet  [Hissible  to  distingniah  this 
atTection  from  the  possibly  pernianent  effects  producefl  by  tho  toxic  action 
of  certain  drugs,  such  as  saticylatfl  of  soda  and  quinine  ;  such  toxie  effects 
have  their  counterpart  in  the  loss  of  vision  occasionally  induced  by  the 
excessive  use  of  tobacco. 

Tinnihts. — The  symptfjm  is  very  rare  in  the  young,  and  generally  ap- 
pears after  middle  life;  it  is  not  infrequent^  however,  amongst  stuclert-Sj 
and  in  thumis  often  associated  with  excessive  smoking.  In  these  cases  iilight 
deafness  is  often  present  also, — frttm  Eustachian  obstruction,  due  lo  irrita- 
tion of  the  naso-pharynx  or  to  tho  presence  of  small  adenoids.  Tinnitus 
is  caramon  in  old  persons,  and  is  often  combined  with  some  amount  of 
deafness  from  labyrinthine  diseiue  or  other  senile  changes  ;  gouty  {>atient«, 
or  those  prone  to  migraine  or  neuntlgia,  often  suffer  from  it.  Sub- 
jective sounds  are  of  various  kinds^  and  may  depend  on  various  causes  : — 
on  accumulation  of  wax,  on  the  presence  of  foreign  bodies  in  the  meatus, 
on  disease  of  the  tympanum,  on  c-xjiosuro  to  a  loud  sound,  on  falls  on  the 
he;id,  on  vascular  changes,  on  anaemia,  and  on  many  central  nervous  con- 
ditions. Intermittent  tinnitus  is  of  better  prognosis  than  continuous 
tinnitus,  Paroxysmal  vertigo  may  bo  heralded  by  paroxysmal  tinnitus, 
and  then  the  noise  iK-conie.s  distressingly  inlonac.  As  a  rule  dcJifness  is 
present  with  tinnitus,  the  cause  of  the  former  being  also  the  cause  of  the 
latter.  Conditions  of  tho  middle  or  outer  ear  act  only  by  the  influence 
they  exert  on  the  labyrinth.  Elaborate  sounds  without  any  discoverable 
deafness  may  be  of  central  origin. 

Vertigo. — Tho  fien.ie  of  equilil»rium  is  the  appreciation  of  the  position 
of  the  body  and  its  relation  to  other  objects  in  space  j  when  this  sense  is 


ilistnrbwl  vertigo  rentilts.  In  order  to  nijiintain  Rqtnlihriiim  something 
more  is  requireiJ  than  the  senses  of  sight  anrl  touch,  and  the  muscular 
80ii)it>.  In  the  coordination  of  voluuUiry  movements  the  semicircular  caiiaU 
have  importjuit  fuiiL-lions.  Kxcitatioiis  of  the  nervous  endings  in  the 
anipullit*  ^ve  rise  to  afferent  irapulaca  which  dfitcrinine  the  issue  of  efferent 
impuUes  to  the  rauncles.  I)i8easo  or  injury  of  the  ttemicirctdur  cinals, 
implication  of  the  voslibidar  portion  of  the  auditor)'  tnink  in  disease,  liy 
pressure  or  otherwise,  or  of  its  filtres  of  origin  in  the  cercbelluin,  ■will 
ciLUse  the  loss  of  normal  ampullar  impulsea  and  thruw  the  co-ordinating 
function  out  of  gear. 

Vertigo  is  sometimes  associated  with  visual  sensations,  nerrous 
exbaiLstion,  g:istriu  dt^turhaiices,  diiscuse  of  the  cerebellum,  or  tumour 
beneath  the  tentorium  pressing  on  the  ;mditury  nerve.  It  is  important 
not  to  assume  at  nnco  that  the  vertigo  in  a  given  cjise  is  of  aui-nl  origia. 
If  there  be  rio  loss  of  hearing  the  labyrinth  is  proltably  affected  only 
indirectly  ;  and  even  if  dciif  ncss  and  tinnitus  arc  pi-csent,  the  disease  may 
Btill  nuL  l>e  iti  the  internal  air.  In  a  grcjit  variety  of  diseases  of  the  ear 
the  vertigo  raay  be  slight  and  transient,  or  it  may  be  constant,  and 
associated  with  vomiting  and  tinnitus.  It  occurs  in  eonsc(|Ucace  of 
pressure  on  the  tympanic  membrane,  as  for  instance  by  cerumen,  or 
syringing.  It  reaches  its  acme  in  diseases  and  injuries  of  the  membran- 
ous labyrinth.     Illustrative  case  : — 

A  tmrse  was  syringins  the  car  of  anolhcr  jiursc  with  a  braas  syringe 
fiimishftd  witli  a  l^mg  and  fine  nozzlo.  Tlin  instniiiienl  slipped,  ptrforaU-d  the 
U]>pLT  ]joattfnor  ij^iiiwlrant  of  the  drum,  and  imiiinged  with  forc«  on  the  imter 
wall  of  (he  tyiii]»amim.  Tlie  girl  rell  at  once,  and  for  lliirty-six  liouri  sufTerfd 
from  extreme  veriij;o,  fii-tjuciit  voinitinj;,  aiirl  loaJ  tinuitua.  Deafness  wm 
alwiolute.     Six  months  elapsed  before  recovery  was  complete. 

Caries  of  the  inner  wall  of  the  tympanum,  even  if  limited  «nd 
suiierficial,  may  induce  vertigo,  especially  if  it  involve  the  inner  bnunciar)" 
of  the  channel  leading  between  the  antrum  and  the  attic ;  for  then  the 
horJToutal  semicircular  cana!  is  moat  Hkoly  to  become  implicated.  In 
this  sense  vertigo  complicating  chronic  otorrha'a  or  cholcstcatonia  uf  the 
antrum  or  uLlic  is  of  scHuus  import^  and  we  cannot  expect  the  treatment 
of  the  disease  by  ojieration  to  be  followed  immediately  by  the  cessation 
of  the  giddiness.  Rxti-cmo  vertigo,  a  rfilling  gait,  and  lateral  nystagmus 
may  all  be  due  to  acuto  otitis  media:  the  hypenemiit  around  the  intense 
inHammation  in  the  tympanum  [jroliably  affncta  the  vestibular  termina- 
tion of  the  auditory  nerve,  and  possibly  also  the  meninges  in  the  poet«rior 
and  middle  foBSie. 

Illustrative  case : — 

Male,  age  S9.  Was  seen  a  fortnight  after  an  attack  of  influenza.  During 
this  fortaixht  he  had  suffered  from  pain  in  the  ri)j;lit  ear,  extreme  Tertigo^ 
frvc^ucnt  sicltneMs,  and  severe  frontal  ami  occipital  headache  ;  on  exanoinatJoa 
ilie  right  meatus  was  greatly  swollen,  and  there  was  a  red  blush  behind  Ihc 
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pinna,  and  alw  in  front  of  the  meatus.  There  wm  marked  nyst-ij^'imi*, 
(MjicciRlly  on  looking  Uiwanla  the  Ivft,  the  eyea  were  suffiist'd,  the  optic  discs 
con^eiiteil,  the  pain  in  ttie  cnr  nnd  hemi  ftcvurc,  niul  tlm  ijiililiiicss  inOucixl  a 
rolling  gaitf  which  made  it  impoiutible  for  him  to  crora  the  ronm  vilhoiit 
asfistanci*.  Tlie  left  Icnee-jeck  was  absent  One  hour  after  fn-e  incision  of  the 
moatua  and  nieuihrniiA  tyni[>ani  a  drnchm  uf  pus  p8cn]R><l  into  the  Dioiith,  and 
all  the  srmptoiufl  diflappeared  ;  np  to  the  time  of  the  npernlirm  ihcre  had  l«H,-ii 
no  eiternal  otorrhfta.  The  tscajje  of  pus  by  way  i>f  lliii  Eiietachian  tube  is 
probably  exphuned  by  the  obstniction  of  the  meatas. 

^f(^lif^r■e'!i  dUfase, — This  name  Js  generally  given  to  ttiat  form  of  aural 
vertigo  which  is  intense  and  paroxysmal.  The  patienl  may  bo  muiblo 
to  rise  or  move  fhiring  the  attack,  and  ho  suffyrs  from  freijvient  vomitinjf 
and  tinnitus.  In  vertigo  the  higher  cnrtical  ccntroa  are  probably  afl'cctcd 
by  thn  morbid  process  in  the  internal  wir,  inducing  iiflerent  impulses 
of  initatioD  allied  to  those  ivhich  must  travel  upwards  in  the  case  of 
tinnitus;  and,  as  in  tinnitus  so  in  vertigo,  the  perception  of  the  morbid 
state  is  n  function  of  the  higher  cortical  centres. 

I'rnb.-i)dy  in  a  few  casefl  the  occurrence  of  ittidden  lAbyrinihin© 
ha?raorrhage  is  the  exciting  cr.usc.  In  most  cases  one  enr  ia  affectcil,  and 
on  examination  partiitl  nervous  deafncsw  can  be  ma<)e  out.  The  Rtlaclfs 
come  on  as  suddenly  as  the  giuitric  crisis  or  lightnirg  pains  of  tabes,  and 
the  typical  symptoms  may  arise  from  central  lesion  or  tumour  pressing 
on  the  auditory  nerve  or  direct  disease  of  the  labyrinth. 

In  a  patient  who  waa  anxious  to  submit  to  any  treatment  which 
offered  the  prospect  of  immediate  euro  I  proposed  to  divide  the  auditory 
nen-e.  having  found  by  experiment  that  the  difficulties  of  the  opemtion 
were  by  no  means  insuperable  ;  but  as  no  attack  took  place  during  the 
eight  M'oeks  the  prLtient  waa  in  hospital  the  operation  was  not  done.  In 
this  relation  it  is  imporL-int  to  note  that  division  of  the  aiirlimry  nerve  in 
the  monkey  results  in  fulling  towards  the  same  side  as  the  lesion,  but  in 
tumour  of  the  auditory  nerval  in  man  (slow  division)  no  such  symptom 
has  been  described. 

In  the  case  of  a  gentleman  suffering  from  chronic  rleafTiess  of  the 
right  ear,  and  who  was  suddenly  seized  with  persistent  vomiting,  extreme 
vertigo,  distressing  tinnitus,  and  total  deafness  in  the  right  ear,  there  was 
a  historv  of  syphilis  ;  the  iulmlnistration  of  specific  remedies  restored  him 
to  health.  Three  previous  attacks  had  occurred,  and,  as  iho  deafness  and 
other  symptoms  disappeared,  the  cause  was  thought  to  havo  been  one  of 
giunma  involving  ihc  posterior  surface  of  the  petrous  bone,  which,  by 
pressure  on  the  auditory  tnmk,  had  induced  the  syniptoms  ;  and  that  the 
delicate  stnicturcs  of  the  labyrinth  had  not  been  directly  involved. 

The  prognosis  of  Meniere's  disease  is  so  far  good  that,  under  tonic 
treatment,  the  attacks  become  lei^a  frequent;  but  four  or  five  years  may 
elapse  before  they  finally  pa.i8  away.  In  the  meantime  the  condition  of 
the  imticiit  in  the  attacks  is  most  ilistressing,  nnd  he  is  always  in  fear  and 
danger  of  them.  Dr.  Brisluwe  said  that  when  the  deafness  becomes  abso- 
lute,— when,  in  other  words,  the  function  of  the  auditory  nerve  or  centro 
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18  abolished, — thon  the  manifestations  of  Menit;ro's  <3isease,  which  depend 
on  the  conducting  power  of  the  veBtibular  portion  of  the  nerve,  also 
cease. 

Pain. — Indepondenlly  of  the  more  common  causes  of  pttin  in  the  ear — 

such  as  the  pressure  of  hard  wax  and  foreign  bodies  on  the  drum,  obstruc- 
tion of  the  Eustachian  tube,  and  inflammation  of  thn  drnni — it  is  important 
to  recognise  that  severe  pain  in  the  ear  is  more  often  indicative  of  pureJy 
local  mischief  tliari  of  extoiitiioti  to  the  meninges  or  brain  ;  and  that  the 
absence  of  pain  in  the  ear  is  no  pntof  that  n  local  suppurative  inflamraation 
is  not  extending  and  giving  rise  to  some  serinua  general  Jllnesa.  Neuralgia 
of  the  mastoid  region,  commonly  calh'd  paiti  in  the  ear,  may  be  met 
with  years  after  the  obsolescence  of  all  iiillammation  in  the  temporal  bone, 
and  is  etricdy  com[)anil)lu  to  the  [jain  cxperience<l  in  other  iKinus  from 
the  oceurroncn  of  sclerosis  after  chronic  inflammation  or  abscess;  and  it 
has  to  be  treated  in  the  same  way,  namely,  by  incision  of  tho  bone. 

Fixciixl  parttlpis. — It  is  unnecesssiry  in  this  place  to  indicate  tho 
difference  between  cortical  and  pcripheml  facial  palsy  {vol.  vi.  p.  798). 
It  is  well  known  that  when  suppurative  disease  in  the  ten][>oral  Ininc  has 
lasted  for  some  time,  especially  in  children,  the  facial  ncrvf  nmy  become 
involved  in  the  itillammation  and  be  jmralysed.  This  facial  palsy  may 
pi*eccde  as  well  as  accDm{>any  pain  and  external  discharge  ;  and,  especially 
ill  very  young  children,  it  is  by  no  means  rare  for  fiicial  paralysis  to 
result  from  inthuriniation  of  the  tympanum  without  any  sign  of  intlamma- 
tion  of  the  drum.  Thu  thinness  or  incompletenes:}  of  tho  aqueduct  offers 
an  explanation  of  the  facial  palsy  which  not  infrequently  accompanies 
otitis  media  in  infants,  the  liability  to  which  certainly  decreases  as  nge 
advances.  lit  C.38  cases  of  suppurative  otitis  it  occurred  fnur  times 
without  external  otorrhtea.  The  diagnosis  in  these  cases,  when  there  is 
no  reddening  of  the  drum,  can  only  be  made  by  free  incision  of  it. 

It  is  very  common  at  autopsies  of  infants  to  find  pus  or  muco-pus  in 
the  tympanum  without  any  symptom,  rcfemble  thereto,  having  been 
oheerveil  (hiring  life,  I  have  often  seen  cJiacs  of  postt'n'or  basal 
meningitis  with  retraction  of  the  head  in  which  the  drum  showed  no 
sign  of  inHiinimatioii,  but  in  which,  on  incision,  pus  escaped.  Many  cases 
of  acute  convulsions  with  fever  in  young  infants  are  due  to  the  presence  of 
pus  or  mueo-pus  in  the  tyjupanum,  and  when  the  membrane  is  incised  or 
ruptures  convalescence  rapidly  ensues. 

Illustrative  casea : — 

Cabs  1. — Age  9}  years.  Pain  in  the  left  ear  onA  w&ck,  th«n  left  factil 
paralysis.  Pain  CDCtinued  for  another  seven  days,  when  the  membrane  ruptured 
and  pus  was  discharged. 

Cake  2. — -Mnle,  age  17  years.  Pain  right  ear,  four  days.  Fifth  day  :  complete 
facial  paralysis.  Sixth  day:  dmra  red  suul  lud^'inj;,  no  t-xtem^d  olorrha'a,  bat 
pus  seen  oozing  from  iihurynyeid  end  of  Eiistai-liiaii  luhe.  Trpatmont :  free 
incision,  lecche?,  fomentation-i.  UesiiU :  profuse  otorrha-a,  which  rapidly 
enbDidnd ;  recovery  from  facial  palsy  in  three  months,  under  elccuical 
treatment 
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Case  3. — (Kot  luiUer  care  of  writer.)  Male,  a^c  40.  InButuzA,  dfublu 
dciitc  otitis  riK;ilI.i,  <lnub1e  facial  juiUv.  On  liic  riylit  buXk,  frve  incision  o£ 
merabraiifs,  jintrura  opened,  and  antml  ami  attic  ca\'itiM  washeJ  out  willi  etrong 
antiseptic  Kolutiou.  On  ttic  lull  aitle,  free  incision  of  drum  only.  Result :  on 
the  right  side,  cnniplcti:  rvcovvr^  frum  botli  deafDi'>»  and  facial  pali^y ;  od  the 
'left  side,  lympaaum  destroyed,  deaFn««s  atid  iaviul  jialey  jwrmiuimit. 

Syphilis. — Hereditary  vrphllU  usually  attacks  the  ear  at  puberty,  and 
the  ear  ufTcctlon  is  oftun  prtsttiit  with,  or  shortly  after,  an  Hitaclt  of 
specific  interstitial  keratitis  ;  tlie  keratitis  yiulda  to  treatment,  the  deafnesa 
does  not.  In  hospital  pmctice  I  have,  seen  the  tympanic  membmnea 
becoming  white  iind  thick  while  the  cornea  was  clearing.  This 
interstitial  myringitis  is  cr>mi>iinLl>lo  with  the  discoiie  of  the  CDrrtca,  and 
may  sprcjid  iinvurds  from  the  (.■ircuiiiference  of  the  drum.  The  whole 
tympanum,  and  the  labyrinth  also,  may  be  affected  in  the  same  way  ;  and 
it  is  common  to  find  nervous  deafness  coming  on  while  the  tympanic  disease 
is  in  progi-css. 

Aoi>iiifd  sjf/>}cUis. — Condylomata  may  ap[)car  in  the  meatus,  and  the 
contraction  of  ulcerative  processes  in  the  pharynx  mny  close  the  mouth  of 
the  Eustachian  tube,  when  the  ordinary  secondary  clianj;L'»  will  tjiko  place 
in  the  drum  and  other  parts  of  the  tympanum.  The  labyrinth  may  be 
involved  in  the  late  secondary  or  tertiary  stages,  the  on»et  being  gradual 
or  sudden  :  in  some  cases  antisyphilitic  remedies  may  effect  a  cure. 

Tuberculosis.— -Tuberculosis  of  the  tympntium  often  oceuts  in  the 
courjM!  uf  chronic  otorrhcea  in  early  childhood.  It  has  a  tendency  to 
spread  to  the  nifistnid,  and  to  vimna  ni:i8toid  absress ;  and,  as  in  other 
tuberculous  affections  of  bones  in  the  child,  lar^e  serinestra  are  often 
removed  during  operation.  Tuberculosis  of  tlio  lympainnn  may  cause 
infection  of  other  jjarls,  as  of  the  ghinds  uf  the  neck,  of  the  membranes  of 
the  brain,  or  of  the  lungs  ;  or  a  general  miliary  infection  may  arise, 
which  may  lie  called  lateral  sinus  tul^ereulosis,  as,  in  this  event,  the 
haciLli  pnibably  travel  in  the  bloodstream  to  distant  piirts.  In  adulta 
tuherculoiis  ulceratiun  of  the  tymjKinum  is  ustially  lussuciaicd  with  disease 
of  the  lungs  or  birynx.  It  is  more  painful  than  non  ■  tuborculoua 
otorrhfp.'i,  and  snhition  of  lactic  acid  is  useful  in  treatment 

Acute  specific  fevers.  —  Scarlet  fever,  measles,  diphtheria,  and 
influenzji  are  frp([uently  the  exciting  cjiuso  of  acute  otitis.  The  |iatient3 
who  siiU'er  in  this  way  frrim  acute  otitis  are  usually  those  with  adenoids. 
The  ini]>urtancc  of  the  early  recognition,  and  prompt  and  efficient  trftatment 
of  the  infiammalory  conditions  of  the  miiMIe  ear  that  occur  in  the  course 
of  these  acuLu  si)ei:if5c  fcvcns,  or  shortly  after  them,  cannot  be  too  strongly 
insistc<l  upon  ;  as  great  and  irrejwirable  damage  to  the  delicate  structure* 
of  the  tyiupanuni  and  the  con-sonuent  impairment  of  hearing  arc  a  frequent 
consequence.  If  the  affection  is  bilaicral  the  serious  after-effects  are,  of 
course,  much  intc;n»iHe<J.  Partial  deafness  on  both  aides  is  one  of  the 
greatest  hindrances  to  good  etlucation. 

A  free  incision,  not  a  mere  puncture,  should  be  made  in  the  posterior 


half  of  the  momhrane,  so  m  to  gne  free  exit  W  the  pus  ;  if  after  a 
few  days  tho  frco  discharge  does  not  diminish  by  the  iiso  of  the  ordinary 
antiseptic  meastircs,  the  d<:lic.it<!  slrticiurcs  in  ibo  tympanum  are 
JGojmiiliaed.  An  opening  should  then  bo  m.ido  into  the  antrum,  an<], 
avoiding  all  mechanical  interference  with  the  tympanum,  that  cavity 
should  be  fluaheri  with  an  efficient  antiseptic  solution.  The  result  is  to 
nrre-st  ihu  sccri-tion  uf  pus,  and  to  save  the  tyn»[>n.rmm  fncn  further 
damage.  InHueiiza  often  causes  very  acute  otitis  in  the  adult,  and 
requires  tho  treatment  deserihed  abnvo  ;  thn  pus  of  this  disease  mar  infect 
the  mastoid,  not  by  way  uf  the  iintrum,  but  hy  an  infection  which  spreads 
through  the  posterior  wall  of  the  osseous  meatus  into  the  middle  portion 
of  the  mastoid.  Such  a  condition  ohviously  calU  Itjr  (jpenitinn,  ami  the 
prognosis  is  favourable  for  rapid  hezding  of  the  wound,  and  speedy 
recovery  of  hejiring. 
Iliustrative  caaea : — 


Cask  1. — Femalo,  ogs  13  year*.  Double  itciite  otitic.  Influenza  extrem^jl 
prevalent  at  \i\e  lime.  When  seen,  lirou-^y,  in  nittch  ]min,  dnuiia  liul^nff  and 
red,  teniperaliin'  101".  Fruc  incision  madu  in  botli  dnima  j  profuse  dischaive. 
Teinpvrature  remained  hij;h.  ^nd  «li»^'barye  continued  profuse  for  some  day«  ; 
anli'uni  on  each  side  opciici:!,  and  tyiiiiiauu-nnirAl  cavities  tluidie<l  with  a  Htr-'a|{ 
anitaeptic  ;  the  Hiiid  e^ecaped  through  ihe  incisionj!  in  the  driituB  and  doum  the 
Eustachian  tuli's.  Convale^ceuce  rapid,  hotririg  returned  in  eo  perfect  a  dogr«6 
that  patient  nuw,  mnny  yi^aro  nfteT  tlie  operation,  is  an  udmirahlc  niusician. 

Cash  2. — Fcnjole,  aj^c  20.  Influenza,  left  afiine  otitis,  incision  nf  mem- 
brane, leecheR  and  fonientatioii:=i ;  diAcharge  continui^d  with  pain  and  ft>ver  fur 
two  weeks.  When  skkh,  «we]liny  alonji  posterior  wall  of  osstous  meatus,  very 
slight  (cduma  Vdyw  posterior  l>ordi.T  vf  mastoid.  Oin;ration  :  e«rious  track 
finnd,  frriiii  opeiiiiiy  in  piwilt-rior  wall  oF  f»*eonK  nientiis  to  digastric  groove, 
abscess  beginning  to  fnrni  in  ntsck  bi^nealh  deep  cervical  fascia.  Hapid  and 
complete  recovery,  practically  nu  loss  of  lu^arinR. 

Casr  3. — Mastaid  diKate  fiylhxpiiuf  injlttmsa^  no  ex(«mal  nifii*.  — ^lale, 
age  lA  yeai-9.  InlhK.-iu.u  ;  profiiite  right  otorrluci  two  weeks,  neither  swcUinj.*, 
trdema,  nnr  tvident  tendt^mesK  over  mastoid.  Operation :  dilTuse  suppuration 
of  oelhilar  mastoid.     Complete  recovery. 

Case  4. — Male,  a^  3^  ymn.  Intlticnza;  eubrprd  tonsils,  and  udennids ; 
very  acute  double  otitis.  Two  dars  later,  t*-ni|>enil»ii'.  104°,  pvilse  rnpid,  child 
drowsy,  sick  8«veral  times,  druuia  red  and  bulging.  On  incising  ri^rht 
membmne,  which  nt-as  imder  inch  pressure  that  it  spurted  on  to  the  head 
luirrur,  at  least  half  a  drnchni  of  pu»  escaped.  Ou  iiu'isiun  of  left  drttm  pus 
filled  meatus.  Rapid  recovery  fi-oni  the  acute  condition,  but  slight  chronic 
otorrhaia  not  arrefit*?d  until  adenoids  were  removed. 

Cahc  5. — Male,  age  IS  years,  ileaftles  ;  during  conv^Uescence  stidden  onset 
of  severe  pain  in  both  ears,  with  fever.  Two  days  Liter,  temperature  1 03", 
profuse  right  otori'hu'a,  left  ear  wvcre  t*ain,  but  no  di^hnr^e,  i^li^lit  oedema 
over  masMid.  Ni*xt  day,  as  nrndition  was  umhanj-vd,  modirnl  attendant  n|.tned 
left  niftntoid  and  scrapfid  nut  the  tvmpnnnm  with  the  membrane  .ind  ossicles 

A  few  hours  later  wh«n  I  saw  the  case  the  proposal  was  made  to  plug  the 
Binus  and  ligate  the  vein.     This  was  negatived.     Bcsult  of  treatment :  complete 


tjriDpuile  deafnett  on  left  side.  Tliis  casts  illustrates  the  evil  rcsuUiti.:;  froui 
the  ]K'rforniiiiic¥  of  too  extensive  an  i.'i«rati<in  in  ncule  ntitij>,  Tlie  pmjfer 
trealtiicnt  was  free  Iticisiou  uf  mviiibraiie  am),  if  nctt-KRirv,  the  tlrninrt^e  and 
flafiliing  nf  the  tyiupnno-antral  cavities  hy  a  iiiirgical  opening  into  the  Antram. 

SuvUinff  over  the  mastoid. — A  swelling  over  tho  mastoid  in  acute  or 
chronic  otitis  media  wiiist  not  ha  attributed  immedijitely  to  intlamniation 
of  the  bono  heneatSi ;  ii  mifiy  dopeiid  on  snppunition  of  a  mastoid  yl;ind, 
or  on  tho  escape  of  pus  from  the  mcGtus  over  the  mastoid  l>etwettii  the 
CJirtilaginuiti!  and  bony  canals,  as  well  as  on  the  |MUMMtge  of  pua  through 
the  mastoid  on  to  the  surface. 

Intracranial  complications  of  ear  disease. — Suppurative  di». 
easo  of  tho  middle  ear  is  a  frequent  caui^c  of  intmcraiiial  inttamiuHtion, 
the  moat  im[Kjrl.i.nt  varietiea  of  which  are:  I.  Abscess  of  bniin,  II. 
tiuppurativo  meningicia,  and  III.  I>atoral  sinus  pyiemia. 

I.  Abscess  of  brain. — A.  Non-locatisinff  symptoms. — Over  40  per  cent 
of  all  c:ts(;!)  uf  ubsceiiii  of  brain  arc  seeoridary  to  discjuje  of  thu  middle 
ear.  The  site  of  abscess,  with  few  exceptions,  ia  either  in  the  hiteml 
Iol»  of  the  cerebelhim,  or  in  the  temporo-sphenoidal  lol«,  in  the  immediate 
proximity  of  the  bone  disease  (|>osten"or  or  ant4?rior  enrfacc  of  tho 
petrous)  from  which  the  infection  has  amen.  Cerebellar  abscess  is  twice 
as  frtspient  as  aliacess  in  the  lemporo-sphcnuidal  ]ol)e.  It  upiM'src,  Ixio, 
that  ab-scess  in  the  right  cerebellar  hemisphere  is  twice  as  freipjcnt  as  is 
abscess  in  the  left ;  and  that  abscess  in  the  right  tcmi>oro- sphenoidal  lobe 
is  more  common  than  in  the  loft.  AJjscess  of  tho  brain,  secondary  to  ear 
disease,  is  moat  common  between  the  ages  of  ten  and  twenty.  The 
symptoms  common  to  all  cases  of  brain  abscess  are  headache,  vertigo, 
photophobia,  purposeless  vonn'ling,  slow  cerebmtioii,  drowsiness,  optic 
neuritis,  low  temperatiire,  alow  pulse  with  irregular  rhvthm,  slow  respira- 
tion, foul  breath,  constipation,  emaciaiion,  pallor  of  face,  and  expression- 
less countenance.  These  cases  usually  follow  long-eontinued  otorrba'a, 
and  have,  conittiuid_v,  a  history  of  sudden  onset  of  illness,  with  uaniehe,  a 
little  fever,  and  sometimes  shivering. 

A  few  exceptions  to  tho  rule  that  intracranial  complications  follow 
chronic  otorrhiva  only  maj"  be  nolwi ;  for  example,  some  c/uses  of  an 
acute  otitis  mcilin  in  the  young,  arising  in  the  coumc  of  an  acute  specific 
fever  which  is  aliortly  fulluwed  by  cerebclhir  abscess. 

Illustrative  cases : — 

Case  1. — Mule,  age  7  years.  April  7lh,  scarlet  fever  began  ;  April  24lh, 
first  sign  of  n;;ht  otitin  nic-dia ;  May  ISth,  ina.ttuid  symptoms;  Mny  S4tli, 
mastoid  opt-raiion  ;  AnguH  IGlh.  tivtiXh  rmm  cerrhplkr  abwie**. 

Cask  2. —  Female,  ag«  16  rears.  Entt-ric  fever  September  lOlli.  very  sever* 
■tlack.  Doulk*  otorrLa:a  OctolxT  6th,  preceded  by  doafncaa  dating  from  the 
bcgtnning  of  the   iltucaa.      December  Ist^  right  memhranc  healed,  with  large 
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perfoiutiou  ;  left  uiembniuc  einiilar  perfomtioii,  tbraugii  wbicli  ptu  woa  die- 
cliarxiiig.  Patient  mmtlielitr,  very  feeble,  Ujiiip.  101',  pulse  12(J,  variable  ;  bad 
vuiuilvJ  oci^asiijrjaU,v>  Thv  f|iif«Uoii  tliat  liAd  to  1>c  detenu iiivil  waa  iliia  :  wu 
tlio  pntient,  who  was  cniivaUscin^  slowly  from  a  eevere  attack  of  typhoid,  in  llie 
Btate  kuowu  n«  post-fiiljrilc  fatuity,  in  wiiicli  voiuitiiiy  miyht  occur,  or  was  *Iic 
Bufferiug  fi-oin  an  IiitrueniQiiil  euniplicatioa  of  otitis  iiiedla  \  During  tlie  next 
few  duya  vomiting  liecamu  more  frequent,  but  tliere  wtis  ncitlier  jtanUj'SJi^ 
anit-Hlbectio,  nor  opLic  iteuriliH.  On  Di.-ci!ii)ber  IStli,  t^ume  Dwelling  altitig  upper 
part  nf  left  ju^utav.  OpL-mtion  :  pnrubnt  thrombus  in  left  Ititcral  niius,  coodiUoD 
unrelieveil.      Death,  Ut'cember  l&tb.      Autoptjt. — Left  CErehellir  abBcew. 

iV(t(e. — The  voniiliiit"  auJ  mental  coiidili<m  were  due  to  the  »b8ce«,  tbe 
intlueRi'c  of  wbich  was  also  sw.n  in  lh«  tctnimratura  and  p'jise  recoi-ds,  Tlicse 
weru  nut  cbaraiitLTiftlic  of  either  lateral  ulnnn  thrombo^tis  or  hnLin  a1>tiet;!(&. 
The  temi>erature  varied  from  ICJO'  to  102",  utnl  the  pulse  from  100  to  130. 
Botb  would  have  been  higber  in  unfomplirateil  fiva-inin  iiiul  luwer  iu  uncoai> 
plicutcfl  alitMresfi.  It  is  a«»umed  in  the  obuve  citAts,  and  is  cifrtainly  true  of  the 
typhoid  ante,  that  pi-ior  to  tbe  acute  otitis  no  in  Hani  mat  ion  of  the  ear  bail 
occurred.  Tbe  hi»turiea  ore  definite  on  thU  point,  but  iu  hospital  practice  tlie 
neglect  of  chronic  otorrho?a  ih  fM>  common,  anil  the  memory  of  past  events  bo 
imperfect,  that  such  siatementa  must  not  be  readily  accepted. 


In  certain  iircompliaited  cases  eymptoms  are  present  which  ara 
patLognoinoiiic  of  the  site  of  the  lesion  :- — 

B.  I./Kalisxn>j  ^.t/mptumn  of  abscej^s  ufthe  cereheUarhemisphere^ — (ci)  AbnomiAl 
motor  phtthonifina : — {i.)  Forced  poaition  in  bod.  The  patient  t^nds  lo 
Ul'  curled  up  in  bed.  with  the  limbs  flexed  and  the  eide  of  the  face  cor- 
rospondiny  ly  ihu  h'siuji  uppermost,  (ii.)  Coiijii^ite  devjiitiun  of  the 
oven  t<i  the  side  opposite  to  the  leaiou.  (iii.)  Horizontal  nysLa^^iis,  the 
jerks  being  most  obvious  wlmn  Llie  patient  looks  awuy  fnnn  the  side  of 
llic  lesion,  the  jcrka  l>eing  towards  the  side  of  the  lesion,  (iv.)  Marked 
jmresis  of  the  upper  limb  on  the  same  aide  as  the  cerebellar  lesion,  (v.) 
Wcaknesa  of  both  lower  limbs,  (vi.)  In  mve  insLiinces  niiiaculnr  rigidity 
of  the  lltulw,  or  spn*m  of  the  face  and  limbs,  on  the  eide  of  the  lesion. 
(vii.)  Exaggemtvd  knoejerk  on  the  side  of  the  lesion,  (viii.)  liotation  ; 
cerebellar  guit ;  it  tendency  in  wulkiiig  to  face  toward  the  side  of  the 
lesion,  nttd  to  fall  towaiJij  the  Hide  op[)Ositc  to  the  k-siou.  (b)  Abnormal 
sensory  phenom«na ; — (i.)  Daifneaa,  if  present,  is  on  the  same  side  as  the 
lesion,  and  is  ilne  to  local  causes,  (ii.)  No  cutaneous  anioRthesia  of  the 
face,  tiiuik,  or  limbs.  These  symptoms  closely  resemble  the  ctfeets  pro. 
diiced  by  the  removal  of  one  lateral  lobe  of  the  cerebellum  in  the  monkey. 

C.  IjKitlisinff  sijnijitoms  of  ahscas  of  the  iempitr'h^qthawiilal  ItJte. — (i/) 
Abnormal  motor  phenomena : — (i.)  Paralysis  of  the  thinl  nerve,  in  whole 
or  in  i>art,  on  the  game  side  aa  the  abscess ;  a  stabile  pupil  on  tho  same 
side  as  the  nlisceiMi  is  an  im]K)rtant  sign,  (ii-)  pMralysis  on  the  side  of 
the  body  opposite  to  the  lesion,  which  may  be  of  corticd  origin,  the  face 
being  first  allectcil,  and  then  tho  arm  and  leg ;  or  of  internal  capsule 
origin,  the  8ei|ueneu  of  pai-alysis  being  reversed,  and  tho  pirte  being 
involved  in  tbe  order — leg,  arm,  face,      (iii.)  Occasionally  convulsions 
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of  the  face  anti  limbs,  beginning  on  the  side  opposite  to  the  lesion. 
(iv.)  ExAggeration  of  the  deep  reflexes  on  iho  aide  oppo^ile  to  the  lesion. 
(f>)  Abrionnal  sensory  plieiioraeiia  : — (i.)  Deiifness  on  the  side  opjMJsitfl  to 
the  lesion,  due  to  itnpiicjition  of  the  posterior  iwrt  of  the  temporo- 
sphenoidal  convolution,  (ii.)  Anii>8the«ia  of  the  face,  trunk,  nnd  limbs 
on  the  side  opposite  to  the  lesion  ;  either  of  internal  capsule  origin,  when 
complete  bcnituriKsthcsia  is  present,  or  of  cortical  origin,  when  there  is 
p;irtial  hemmn^sthesia  with  deficient  power  of  localisation  and  loss  of 
muscular  sense — this  being  most  marked  in  the  lintb  corresponding  to  the 
curtieal  area  chiefly  affected,  (iii.)  Aphasia ;  if  the  abscess  is  on  the  left 
side  in  a  right-handed  iJHiient;  this  may  be  of  motor  or  sensory  variety. 
(iv.)  Tiiere  is  aJso  a  peculiar  mental  phenomenon  recognised  as  patho- 
gnomonic of  lesion  of  the  temporo-sphcnoidal  lobe,  namely,  "  the  dreamy 
fiuce,"  which  may  occur  as  the  result  of  either  a  right  or  a  left  temporo- 
sphenoidal  abscess. 

The  reeorils  of  cases  of  abscess,  of  the  brain,  secondary  to  ear 
disease,  show  that,  in  many,  an  incnrrert  diagnosis  was  made  daring  the 
life  of  the  patient,  or  none  at  all  ;  and  in  more  than  one  instance  an 
operation  has  been  done  in  the  wrong  place,  or  even  atttMuptcd  on  the 
wrong  side.  The  lack  of  definite  localising  symptoms  is  most  striking, 
especially  in  cases  of  cercl>ellar  abscess;  and  if  any  conclusion  can  bo 
drawn  from  pereomiT  e-Tcperience  and  published  cases,  it  is  that  life  is  often 
lost  from  the  conditinn  of  the  brain  escaping  recognition  or  local isjition. 
Perhaps  the  most  important  sign  of  abscess  is  vi/mithuj.  "Without  this 
symptom  no  brain  absces-s  cuiild  bo  acutely  extending.  Iti  cerebellar 
abscess  wy  expect  marked  vcrtiiro,  frequent  vomiting,  occipiud  headache, 
and  sometimes  retraction  of  the  head,  which  depends  on  the  coexistence 
of  meningitis  of  the  posterior  fossa.  Cerebellar  incoiirdination  is  a 
prominent  symplum  when  the  abscess  is  pressing  on  the  middle  lobe 
or  extending  into  it.  Tim  dilTiculty  of  diagnosis  is  often  increft.sed  by 
the  patient  not  being  accurately  examined  till  the  intelligence  is  almlished, 
or  so  impaired  as  to  make  a  complete  examination  impossible.  The 
history  of  ear  trouble  is  often  unknown  to  the  friends  of  the  patient, 
especially  in  hospitid  practice ;  and  thetr  story,  too,  of  the  days  of  illness 
previous  to  admission  is  for  the  most  p-irt  clinically  valueless. 

Optic  neuritis  may  or  maj'  not  ho  present  in  a  case  of  brain  abscess, 
and  it  is  not  often  of  impurt;ince  iji  localising  the  site  of  the  abscess.  It 
is  possibly  more  common  in  cerebclliir  than  in  lem[»ro-sphenoidal  abscess. 
It  may  be  more  intense  on  the  side  of  the  abscess  than  on  the  other,  and 
it  may  ho  present  only  on  the  same  side  as  the  abscess.  It  has  been 
shown  that  optic  neuritis,  of  intracmnial  origin,  is  due  to  an  extension  of 
inHammatinn  to  the  shejiths  of  the  ojitie  nerves  from  inflanu'd  pia  mater; 
and  that  in  these  cases,  therefore,  optic  neuritis  is  pathognomonic  of 
basal  meningitis.  Biissd  meningitis  may  be  present  which  is  not  visible 
to  the  naked  ej'e  after  death,  yet  which  had  nevertheless  produced 
optic  neuritis.  Thus  it  is  th.it  some  cases  of  chronic  otorrhoea  are  com- 
plicated by  optic  neuritis.     The  question  then  arises  whether  there  be 


any  other  compUcation — Intent  bniin  abscess,  for  example — besides  the 
basal  meningitia  I  I  have  obatTvc'd  several  such  ciisea.  Tho  optic 
neuritis  is  slight,  arnl  m;iy  b-wt  for  sevcnil  months  without  impairing  sight. 
It  suhsiclcs  when  the  local  disease,  from  which  it  arises,  is  efficiently  re- 
muveU.  Thet-e  is  i:»cc«sio!ial  headache  In  one  case  occasional  vomiting 
occurred  ;  hut  in  this  ihu  patient,  who  for  a  time  refused  opemtion,  had 
continuous  Kliy;ht  headache,  was  feeble,  and  sallow  of  counlenance;  and 
the  symptoms  gave  rise  to  the  siLspicion  that  a  latent  bmin  aliscesa  was 
present.  Optic  neuritis  may,  of  course,  occur  also  in  wii^i-s  of  chronic 
otorrhopa  complicated  by  m:iatoid  suppuration,  or  suIhIuitiI  .iIbccsb  ;  and 
is  an  indication  for  immetliate  operation.  Optic  neuritia,  with  a  stabila 
pupil  in  the  sjimc  eye,  has  sutlicM  M  localise  a  temporo-sphenoidal  abscess. 
Ttic  !^t:djile  pupil  is  tho  main  factor  in  the  diagnosis.  Uptic  neuritis 
conBnud  to  the  sido  of  the  ul»>ce&3  is  mure  likely  to  be  presonl  in  temporo- 
sphcnoidal  than  in  cerebellar  aliscess. 

Tho  forced  jxisition  assumed  in  bed  docs  not  cnnble  a  diitgnosie  to  be 
made  l>etweon  cerebellar  and  tcmporo-sphenoidid  abaecss.  The  t^'pical 
position  in  ccrebcllir  al>scess  has  been  incniioned.  In  the  L'lst  two  cases 
of  temporospbonoidal  abscess  obscr^'cd  by  myself  the  patients  either 
assumed  the  .'supine  |.)osilion,  or  lay  on  the  side  ivkL  tlie  side  of  the  face 
corresponding  to  side  of  lesion  ftgiiinst  tlic  pillow.  FriMpient  depression  of 
lower  jaw,  anil  3'awning,  gaping^  or  ch-imping  movcmpntit  nf  tho  jiiw,  have 
been  observcfl  in  lesions  lielow  tho  lentorium,  includin;;  cereliellar  abscess. 

The  site  of  headache  is  not  often  of  value  in  locating  a  brain  abscess. 
Fixed  jvtin  in  the  region  of  the  abscess  has,  however,  been  obser\'ed,  and 
also  tenderness  on  palpsition  and  percussion. 

Kxamination  with  epeculiim  and  probo  may  detciinino  the  direction 
the  disease  is  talcing,  either  into  the  middle  ur  postcnor  fossa.  Tho  samo 
point  is  often  apparent  during  the  mastoid  operation,  and,  when  doubt 
exists,  may  help  in  the  location  of  a  brain  abscess.  The  «piiintity  of  pus 
escaping  may  be  so  great  as  to  afibrd  conclusive  evidence  that  it  must  ho 
coming  from  a  large  cavity,  which  cun  only  he  intracranial.  Both  cere- 
bolLar  and  cercbnd  abscesses  have  been  knoivn  to  drain  in  this  \rs.y. 

In  my  Last  case  of  temporn-sphennidal  abscess  there  wore,  among 
other  aigtis,  sensory  aphasia  and  a  large  continuous  flow  of  pus  from 
the  left  auditory  meatus.  The  pus  was  found  to  l>e  coming  frona 
an  abscess  in  the  tcmporo-sphemjidal  lobe,  through  a  carious  opening  in 
the  roof  of  tho  attic.  Tho  main  difficulty  in  the  diagnosis  of  corobellar 
abscess  is  due  to  the  absence,  in  the  majority  of  cases,  of  the  characteristic 
piralyaia.  It  would  seem  from  tho  dovelopnicntnl,  clinical, and  CYpcrimcntivl 
points  uf  view  that  the  lateral  hcniisjiherc  of  the  cerelwllum  has  to  do  with 
the  innervation  of  the  lind>s.  Whatever  bo  tho  direct  or  indirect  nature 
of  this  connection,  the  otTereiit  impulses  must  come  from  the  cells  of  the 
cortical  gray  matter  and  of  the  dentate  nucleua.  Commonly  a  cerebellar 
aWe.s3  is  in  the  anterior  and  oiiler  part  of  the  hemisphere,  when  thi 
dentate  nuclevis  will  escape  ;  and  but  few  of  the  fibres  pausing  from  tb< 
gray  matter  Co  tho  dentate  nucleus  ^vill  be  involved.     Wheii  tho  abscess 


is  large,  or  when  Jt  ia  pUccd  near  the  middle  lobe,  more  of  tho  fibres 
coming  frnrii  tlia  cortical  gniy  miil.n.*r  arc  cut  off,  or  the  ileiiute  nucleus 
itself  is  deatroyed  ;  and  then  the  characteristic  luiralyBis  is  present. 

The  conjiigrtt-e  movement  of  the  eyes  to  tho  opposite  side  k  produced 
by  the  >vciikne;ss  of  the  musclos  which  may  bo  cuii&iderud  as  belonging, 
functionally,  to  the  same  side  as  tho  ahgcc»s ;  the  ocuhir  [»are«iK  is, 
therefore,  comiiarablo  to  tliat  which  obtains  in  the  muscles  of  the  limba 
on  the  same  side  as  the  lesion. 

Xyatugmus  occurs  in  disuatie  of  so  many  other  parts  uf  the  brain 
whidi  involve  wejikness  of  the  ocular  muscles,  that  in  the  diagnosis 
of  cerehelliir  nhscesa  this  sign  is  only  of  value  whon  associated  with 
other  chanicfceristic  signs,  ilorizontal  nystagmus,  nevertheless,  is  often 
ossociated  with  disease  of  the  lateral  lobe  of  the  cerebclhim,  while 
rotjitory  nyslJigmiLi  points  to  invasion  of  the  middle  lobe.  The  knea- 
jerk,  on  the  same  side  as  the  cerebellar  lesion,  is  oxaggerntcd  ;  this  is 
exactly  what  wo  should  expect  in  iissociatioii  with  the  weakness  of  the 
limbs  on  that  side.  The  cerebral  tonus  being  low,  tho  spinal  tonus  is 
increased,  restrjiiiit  of  the  local  action  uf  the  cord  being  removed. 

It  hiis  been  suggested  that  if  a  tuning-fork  cannot  bo  heard  on  tho 
diseased  side,  the  curies,  having  destroyed  the  internal  eiir,  has  probably 
reached  the  |H)6terior  surface  of  the  petrous  bone  ;  and  that  uiiflor  such 
circumstances  it  i*  likt-ly  that  the  abscess  is  in  the  cerebellum  rather  than 
in  the  temporo-sphenoidal  lobe.  That  this  is  not  an  unfailing  test  of  tho 
fiitc  of  alisccss  is  shown  by  the  fact  that  in  the  last  two  cases  of  temporo- 
sphenoidal  abacesa  under  ray  own  care  the  tuning-fork  could  not  be  heard, 
pus  having  desiroywl  the  internal  ear. 

In  cerebellar  abscess  the  lateral  ventricles  often  become  distended, 
and  the  ijcrcussion  note  over  tho  ptcrion  is  markedly  altered,  the 
resonance  being  greatly  inereaaetl.  This  has  been  described  as  a  diag^nostic 
sign  of  cerebellar  abscess,  under  the  name  of  ihts  diffmntial  cranial  jtercus- 
sion  note. 

In  abscess  of  the  tcmporo-sphcnoidal  lubo  parnlifsis  is  almost  certain 
to  occur,  sooner  or  later,  on  tho  side  opposite  to  the  lesion.  Convulsions 
of  tho  opposite  side  of  tho  body  sometimes  replace  or  precede  tho 
paralysis.  The  importance  of  tho  piirtial  or  complete  paralysis  of  the 
third  nerve  on  the  sainc  side  as  the  abscess  has  already  been  pointed  out. 
AuiHsthesia  of  the  op}X)sitQ  side  of  the  body,  and  possibly  also  hemi- 
anopsia from  invasion  of  the  optic  radiation, — neither  of  which  symptoms 
are  present  in  cereholbir  abscess, — may  also  be  present.  Since  the  cortex 
at  the  front  end  uf  the  hippocampal  gyrus  is  especially  connected  with 
the  BCiise  of  smell,  it  is  not  Burpriaing  that  in  a  case  of  tcmpoi-o-aphenoidul 
abscess  the  patient  complained,  many  days  before  the  definite  symptoms 
appeared,  of  a  disagreeable  odour,  which  ho  referred  first  to  one  object 
and  then  t-o  another. 

Abscess  in  tho  cerebellum  and  in  Lhs  tcmporo-sphcnoidal  lobe,  like 
abscess  elsewhere  in  the  brain,  may  be  latent,  producing  only  general 
symptoms  of  iil-hoalth,  until  excitod  to  renewed  acliWty  by  a  febrile 


attack,  by  a  blow  on  tho  head,  or  by  sonic  minor  operation  «ach  as  ihe 
removal  of  a  polypixs. 

A  voracioiH  aji^petito  ia  frequently  noticed  in  convalescence  from 
brain  abscess,  ami  15  one  of  the  he.st  indicationn  to  tlie  medical  attendant 
that  tho  ptttiunt  is  making  Batisfact^jry  progress. 

About  80  per  cent  of  abscesses  BCcondary  to  ear  disease  prove  fatal 
before  the  end  of  tho  fourth  week ;  40  per  cent  in  two  weeka,  and  less 
than  10  per  cent  in  one  week  from  the  onset  of  acute  symptoms. 

Cases  illustittting  latency  of  abscess  : — 

Oais  l.—<Not under  caro  of  writer.)  Female,  age  23.  Left  otorrLtca  many 
yean.  Jauimry  27lU:  jKdypus  removed,  five  days  later  vomiting,  vertigo,  am] 
occipital  liearlache,  U'lnjwratiiro  varying  from  sulmoniial  to  101°;  frtndilion 
zeniaiii«.-d  much  the  same  with  tntcrrniemons  till  March  SSrd,  when  mastoid 
operation  wan  done.  Li-ft  huspitiil  Ajiril  £2tLd,  ^elLel'^l  couditiou  not  much 
impruvcil.  RcndiiiitU-d  July  20lh,  liad  Wvn  fairly  well  with  oocnaional 
recurn-nre  of  the  sy]ii]iioniB.  During  Ia»l  fuitiiiylit  liad  W<tn  worse  :  headache, 
sickness,  and  marked  lo^s  of  llei>h.  On  rcaJiiiii>sion  unich  emticiated,  bt^adache 
and  vnmitinfj,  teni[><;rat.urti  £38',  puliic  60,  left  arm  (?)  wt-aker  lliaii  right,  left 
knee-j«rk  more  bri^k  than  right.  July  2l8t :  left  cerebellar  abscess  cvacuate<l, 
died  September  14l)i.  In  the  inten.'al  tcm]>eiratiire  nbuve  normal,  pulse  rapid, 
delirium,  occipital  pain  and  vomiting.  Autuj^nnj. — Thw  left  cervbellar  hemi- 
sphc^re  was  nothing  hut  a  sbell  of  softt^ned  ).;niy  matter.  This  case  illustrates  the 
danger  occusionally  attending  the  removal  of  an  aural  polypus,  and  also  alfonls 
an  example  of  the  lonfj-conlinued  aud  Biibacule  course  of  a  cerebellar  abscess, 
lasting  eiybt  monllis  from  the  Ui-ft  syuiptoms  to  the  termination. 

Cask  2. — Latenry  of  ahtceas  and  reneirrfl  ariirittj  after  ihf.  rtmftvfil  of  a  /xi/i/jniut. 
— Female,  ago  21.  Chronic  left  otorrha-a  many  years.  Polypus  removed. 
Vertigo,  atagnering  gait,  and  headaclie  for  a  few  days.  Three  months  biter 
another  polypus  renidVLil  ;  nest  day  headache,  vomiting,  vertigo,  torpor  and 
shi\*ering,  temperature  98',  jmlae  80.  Lies  on  right  oide.  Twenty-four  hours 
later  mastoid  npenition  and  ev-icnatinn  of  oercbelLur  abscess.  Death.  Autopsy, 
—  Acute  aliece^s  had  been  openeil  in  inner  and  anterior  part  of  left  cerebellar 
hemisphere.     No  meniugitiiL     Ko  tbromboais  of  siuuseti. 

Compltcatlons  of  brain  abscess. — The  preceding  account  refers  to  un- 
coniplioativl  casein  of  bniin  abscess,  but  in  complicated  cases  the  problem 

of  diagnosis  is  far  more  difficult. 

{'i)  Ahsa-ss  in  ctrehrllum  and  in  temporo-sphenoidnl  lobe. — Tlie  simul- 
taneous formation  of  abscess  in  the  two  situations  must  confuse  the 
fiympioma,  and  probiibly  render  the  diagnosis  impossible.  ITnloss  one 
abscess  form  after  the  other,  and  the  case  be  nio^t  carefully  observed 
from  Jay  to  day,  successful  treatment  would  be  well-nigh  hopeless.  It  has 
happened  in  practice  that  both  abscesses  have  been  opened. 

(i)  .-Ibs'-ess  wiih  maiiutfitis. — The  symptoms  of  aWess  will  be  modified 
or  controlled  by  those  of  meningitis,  according  as  the  abscess  or  the 
meningitis  is  the  more  prominent  disease.  In  abscess  complicated  with 
meningitis  the  temperature  is  relatively  high ;  tho  pulse  is  quick ;  delirium, 
convultiiuns,  and  optic  neuritis  occur  early ;  pain  in  the  head  is  severe. 
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ati'J  rctmctioii  of  the  head  may  he  present,  together  with  vomiting,  sfjuint, 

and  irregular  rc!8piraiion. 

(r)  Almru   complimUd  hn  sinnf  pi/inriui. — The  hiteml  Biniia  ib  often 

involved  in  cases  of  curcbellar  al"scc*s3,  the  ubaccsa  in  the  ccirebi^lluni  lici'ng 
[BCcondary  to  slouj^hing  of  the  wall  of  the  Bitius.  The  R_\Tnploni.s  there- 
[fore  are,  first,  those  of  |>y«mii.'i,  and,  secondly,  those  of  abscess.  As  the 
llibiccss  increases,   the  mental  stiitc  IxKromus  impnirct),  and    the   loM'er 

tempemture  and  slower  pulse  of  abscess  replace  the  oscillating  temperature 

and  rapid  pulse  of  pya!niia. 

(il)  Ahxeexs  comjAiraied  hj  nruic  htfdrort-pfmlus. — Acute  hydrocepbaJua 

is  no  nncommon  complication  of  cerebellar  nbscess.     If  an  abacesa  burst 

or   leak    Into  one  of   the  ventricles,  general   purulent  infection  of  the 

epcndyma  occurs. 

IticBTnATivE  Case. — R,  age  1 1  years.  Discharge  from  left  tor  tlirce 
years.  Wlien  sc'cn  alt  the  type  «yinpt(iiii8  of  cerwliellar  al«cea«  wore  present, 
with  the  exci'plJiJii  tliat,  instead  of  conjugate  devistion,  skew  deviation  of  the 
eyes  was  observed,  siidi  as  resulta  frutn  the  reinuval  of  a  ccniWlInr  heniL-*phere 
in  the  monkey.  Operation  forthwith  ;  respiration  ce-ucd  a»  tlic  patient  was 
put  on  tlie  tabic;  lar^e  abscess  of  the  cen.>lK-llar  hemisphere  cvacuat^-'d  during 
the  perforniaiicc  of  artilicial  respiration  ;  on  the  e*f«pe  of  p»»  nat^iral  wspiru- 
tion  retiirneil.  Next  «iay  all  symptoms  had  disappeared,  ami  far  fevtii  days 
patient  appeared  pritctically  well.  Tenth  day  :  tciiiper.itiii'o  1*6',  pulse  fiO, 
apathetic,  Bcreaining  fil«  frrnci  pain  in  llit*  ht.'^ad,  pupils  dilated,  stjibile.  Acute 
hyi1iv>ccphalu»  din^noM-d  ;  clilniTjfurni,  [ln-;or  introduced  into  tivpliltie  upc-iiliig, 
no  new  nbsceM  funnd,  doRcending  comu  of  lateral  Tpntri«:lfl  tapped  by  Kt-en's 
nietlio*!,  much  fluid  escaped  under  presaure.  FoUowin;;  day  rtiui*3ion  of  all 
syniptoma.  Report  fnjin  [attiologist,  "pua  uf  absceas  contains  a  pure  cultuie  of 
pnciunococcus."  Firu-eutb  day  :  without  i>rfviou8  warn  in  ^  the  fullnwing 
symptoms  rapidly  appeared:  temperature  105°,  pulse  1-10,  wild  delirium,  un- 
consciousnesa,  squint,  etc.  Diagnosis  :  acute  purulent  infection  of  the  dif>tended 
venlriclea,  which  wan  confirmed  on  withdrawal  of  the  tiny  tube  that  had  been 
left  in  the  dcsceiuling  curnu,  when  bubbles  of  air  and  purulent  cei-ebro-apinal 
fluid  et«caped.  An  nttfmpt  was  miule  at  once  to  irrigate  the  lateral  ventricEea 
fioni  the  descending  comu  with  warm,  stt-rile,  normal  Hiline  solution,  under  the 
expectation  that  it  would  escape  from  the  fourth  ventricle  into  the  ctirebcllar 
abscess,  and  tlietico  out  through  the  cerebellar  trephine  opening.  Though  llie 
cerebellar  trephine  opening  was  dii^charging  cerebro-spinal  lluid  the  pl;m  failed, 
probably  Ifcoiu^e  of  ncivne  valve-like  action  of  the  wall  of  the  opening.  Noth  ng 
BOW  reiuaineil  hut  to  pres-i  the  use  of  anti-pneujuococcic  serum.  Great  impro  e- 
ment  resulteil.  In  38  hour*  the  ventricles  contained  nothing  but  cerchM-spinJil 
fluid.  The  wounds  nMUined  the  pink  colour  charactcriatic  of  succewful  anti- 
toxin injection,  and  ccawd  to  discharge  pus ;  the  pulse,  temperature,  and 
general  cuudition  were  greatly  ameliorated,  and  conscioiwneaa  returned.  Six 
dayn  later  marke<l  retraction  or  the  head  occurred,  and  the  patient  again  became 
unconscious  and  died.  A-afcpitf. — In  the  cerelx;Ilar  hemisphere  a  second  abscew 
vas  present  which  had  not  been  cijencd.  IhuUgli  the  finger  had  been  introduced 
MTeral  times  into  the  cerebellum  and  pushed  in  various  directions.  The  un- 
opened abscess  was  of  considcraMe  extent,  antero<posteriorly  and  traQ3ver»ely, 


but  in  deptJi  it  scarcely  cxcis-tled  an  eighth  of  an  inch  ;  iU  up)M>r  eutiiice 
corT«spomie<l  to  the  up)>cr  Biirfacc  of  tlie  hiimispli^^rc,  and  the  Koae  uf  renitiuiee 
tu  thu  fiagur  wm  aluiUuteU  to  the  tcntoriuuL 

Aa  illtintratitig  the  difficulty  of  palpating  the  ccrebcllom  in  cases  of  alMces* 
tlio  following  caae  iii»y  be  mcntiouiMJ : — Fomale,  age  IS  years,  hnd  a  lu;ge 
cerebelliir  abscess  in  nnti^ri'tr  ]>urt  uf  right  Wbe.  Four  tluys  later  a  secoad  ftbacen 
beUiuil  tliu  first  wn»  «<Viiei]at(Hl.  Sviiiptunis  relieved,  hut  In  a  few  davs 
recurred.  Cerebellum  iigain  expl-iru'd  with  the  finjjer  ;  at  the  Hjijier,  inner,  and 
posterior  part  of  tlie  hemisphere  a  sense  of  rt-sir'taiice  waa  fflt,  -which  was 
thought  to  hi  a  thin  kytir  of  normal  cerebellar  tissue  intervening  Ijelwetn  the 
finger  and  the  tentorium.  Dt-alh  next  day.  Aitfopsff. — Two  ub»cf»a  csx'ities 
hail  hc>!n  drained,  but  a  tbitxl  abKcesi  was  pii^eent  of  flattened  !>luipe,  lying  jnsl 
underneath  the  tentohnm,  which  had  been  mistaken  fur  normal  cerebelUr 
tissue. 

Abscess  In  unusual  situations, — Though  abftcess  beneath  the  ten- 
torium usiiiilly  otunis  in  the  stibstunce  uf  the  henuspliere  it  may  be  met 
with  in  other  aitualiuna. 

(ti)  In  (he  middlt  Uihs  of  the  cerchiilum. — Septtc  softening  may  extend 
from  an  nbsccss  in  tho  lutcml  lobe  into  the  middle  hjbe ;  or  an  abscess 
may  fonu  in  this  lobe  inJepcndenlly.  The  s^Tnptoina  that  may  be 
lookficl  for  are  cxti-umo  cerebellar  incoordination,  roLiiory  nystagmus, 
paresis  of  the  tnmk  muscles,  occipital  headache,  severe  vertigo,  and 
frequent  vomiting. 

{b)  Jbscesi  i'f  the  JlvcculiLi. — In  iitldition  to  the  symptxima  of  cerebellar 
gait,  nystagmus,  vomiting,  optic  neuritis,  etc.,  there  was,  in  a  case  of  my 
own,  implication  of  the  5tl^  6th,  7th,  and  8th  cranial  nerves,  and  pix*- 
fuse  cpistaxis, 

(c)  Abscess  in  Oie  pans. — This  may  occur  as  a  primary  affection,  or  in 
cnnfiequenco  of  inKammabory  extension  from  other  parts.  The  symptoms 
that  may  be  expected  are  various  pjiralyses  involving  both  eyes,  hoth 
sides  of  the  fiicc,  LitLd  the  limbs  un  both  sides.  The  most  common 
combination  is  pjiralysis  of  the  face  on  one  side,  and  of  the  limbs  on  the 
other— the  face  being  paralysed  on  the  aide  of  tho  lesion.  Other 
symptoms  are  difficulty  in  swallowing,  possibly  pin-head  pupils,  and 
tinally  death  by  arrest  of  respiration. 

Diagnosis  between  brain  abscess  due  to  ear  disease  and  certain 
other  diseases. — (ti)  Tubeyailuus  meiunijiiii  and  tulci'tiluHs  tumour. — Tho 
symptoms  and  duraion  of  tuberculous  meningitis  vary  so  greatly  that 
diagnosis  is  often  difficult,  especially  in  childhood.  When  associated 
with  chronic  purulent  otorrh>aea  the  disejise  has  bocn  mistaken  for  brain 
abscess,  and  operative  treatment  undertakcti  which  uf  course  failed  in  it4 
objecL  It  is  important  to  remember  how  often  otitis  In  children  is 
tuberculous,  and  tbiit  symptoms  of  intracranial  discMc,  simulating  brain 
abscess,  may  arise  from  the  presence  of  a  tuberculous  mass  or  masses  in 
the  brain,  or  from  tuberculous  meningitis.  I  have  many  times  ex- 
perionecd  this  difficulty  in  diagnosis.  The  cases  of  supposed  tuberculous 
meningitis  in  which  suspicion  of  abscess  is  likely  to  arise  are  ihoee  of  ear 
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diseiiae  with  palsy.     The  salient  features  in  vbich  a  case  of  tuborcu!on)4 

meningitis  diffeni  from  one  of  bmiii  al>scess  are — (I.)  tho  tempemtnre  is 
ahove  normal ;  (ii.)  tho  pulse  is  100,  or  niorc  rnpid  ;  (iii.)  optic  neuritis  is 
ubsent  or  is  a  lalo  symptom  ;  (iv.)  vomiting  itj  neither  so  urgent  nor  so 
frequent  us  in  ahscesa ;  and  (v.)  the  child  is  apjilhclic  from  tho  onset  of 
illness,  "or,  even  1«forc  illness  is  suBjHicled,  is  dull  ar  irritable. 

The  preJaminance  of  certiiin  localising  symptoms  in  ca'>68  of  tuher- 
euloui  nienin^^itid,  eapeciully  of  hemijjlegia,  has  lon^  been  well  known ; 
and,  before  tliu  treatment  of  brain  nbseess  by  ojHsratlon  as  a  s^'stematic 
procedure  cnme  into  practice,  these  BjTiipioms  were  often  considered 
in  relation  to  tho  diagnosis  of  meningitis  from  tumour.  Soveml  y&'irs 
ago  I  oporatod  upon  a  case  iu  which  right  hemiplegia  was  associated 
with  left  purulent  oto]  rhtca,  under  tbo  nation  that  a  tcmpuro-sphcnuidEil 
abscess  was  present  j  hut  the  case  proved  to  have  been  one  of  tuberculous 
meningitis. 

nSustrativo  cades : — 


Cass  1. — Female,  »ge  8  years.  Ill  ibrct  M-ccks  with  occasional  vumiting 
ami  riglit  purulent  utorrliaa.  Mastoid  operation  liud  Wen  iwrfijruK.'^l  two  jt-ars 
before,  on  this  fide,  fur  extensive  tliac»«c  Tbe  cliild  livvd  Ivrti  wovUi  During 
this  time  IJiq  salient  [toiuts  of  the  cn^e  were :  The  vomiting  did  not  r<>cur. 
Temperatui'Q  was  normal,  nr  slightly  aljovo  normal,  l*n!»e  varied  from  90  to 
120.  ConmUiom  af  ilte  lejl  tide  i<cumd.  Entb  inipiU  wt-re  diluttd  and  fixed. 
No  optic  neuritis.  Irrej^nlar  rcspimtion  and  Clieym.'-Sti.ikvs  Ijicalliiu^  "Avra 
cliservevl  towariU  tbe  eml.  Head  occasionally  sligbtly  rt-triiclt^d.  C'liild  npa- 
tlielic  and  fed  witb  iliBicnlty.  The  diaj-nusis  was  tuberculous  meningitis 
iiivulviiiK  chielly  the  jvusterior  fossa;  at  the  nutopsy  this  was  coufirun.*d,  the 
disease  bcLii^  niDSt  tiiarki'd  »1)uut  ibe  me>hd]a  and  jiuiin. 

Cask  2, — {Xnt  under  my  care.)  M.,  n;^o  12.  Right  pnrulBnt  otorrhaa, 
vomiting,  drow<iincss,  tempi'ruturu  100',  ]uiUe  110,  wi:ak[ii:ss  of  left  arm,  no 
optic  neuritis  nftr  uculo-nujtor  paralysitt ;  fauiily  history  of  conaumptitm.  Ilight 
tem]>orO'Splieuoidul  lobu  explored  for  absecss.  Autopsy  a  few  days  later  dis- 
clused  ttihcrcniuns  menitigitia. 

Case  3. — A  young  child  was  midcr  the  care  of  a  most  distinginsbed  clinictan, 
now  dcc^iseil,  for  three  mouths.  1/cft  bcniiplcgia  and  right  ear  disease  neie 
present.  Tb«  diiigansis  wzis  tuberculous  meningilii*.  AutOi'ti/. — Chronic  abocess 
of  ihe  t«mpnro-Hphenoidal  lobe. 

Case  4. — Male,  age  13  years,  IU  for  thrw  weeks.  When  seen,  drowsy, 
restless,  and  cuniplaiued  of  severe  pain  in  tbi;  frunta)  and  left  temporal  regions, 
no  [Hiralysts,  no  nrnt-sthesia,  no  tenderness  uf  lie^-id,  no  optic  ueuriti.-*,  Icnec-jcrks 
and  relli--xe«  eipial,  pupiU  equal  and  rwtcu-rd  sluwly,  pulse  50,  t«:mperutur«  89°, 
retention  of  urine,  respiration  slow,  head  »omctiitie9  retracted,  had  vomited 
KVcral  times,  drum:!  mirnrd,  iipjHT  pustcrior  quadraut  un  each  eide  exhibiting 
merely  a  slightly  more  pink  colour  than  nonual  ;  strong  family  history  of 
consnniiitinn.  I)il^;nu8i8 :  tubcrculuufl  mcaJiigilis  with  acute  liydrtictrpbalus^ 
Ordered  three  leeches  over  each  mastoid,  grwit  rulicf  fioin  jaiin ;  nest  lUy  more 
conscious,  headache  much  rttliercd,  but  condition  utberwise  unaltered.  Lumbar 
thcea  tapfted,  not  sutticient  cerebro- spinal  lliiid  escaped  to  indicate  diet^nsion  of 
the  vcnlrick-w,  bat  mind  became  clearer  and  i^ut^tiuna  were  unswL-ied  ;  pulse 
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went  up,  after  operation,  to  120,  but  tfmperatiiru  was  sulinorinal  j  tliis  clearljr 
allowing  tliat  tlie  mnJition  fruiii  wliich  the  boy  v-'ca  sutTering  wim  lutt  acute 
liyitrocvpiinlua  Nothing  further  waa  done,  ami  a  few  days  later  tha  luttient 
(iiocl,  Autoprtf. —  Uirge  left  teiuporo-splieiioidal  abscess,  drums  intact  nnd 
normal,  muco-pu»  in  ligtli  iymjjanu,  no  cari«,  eouie  gruvnisli  diMrolorulion  of 
dara  over  left  te^tncn  tyntpoiii. 

(b)  Maraitik  thrombom  of  the  stmtsts. — In  young  children  this  tfarom- 
bosia  na  a  coinpIic-jttiDri  of  marasmus  ia  not  luicoinmon,  and  is  sometimes 
associated  wttli  tuir  <lis<)iu<e  am]  [uinilysiB.  The  nuiin  facts  which  in  those 
cases  distinguish  them  fi-om  abscess  are  :  (i.)  Tho  temperaturo  alwvo 
normal;  (fi.)  tho  pulso  mure  ra[iid ;  (iii.)  the  slight  de^-ee  of  ear 
disease;  aad  (iv.)  the  alteruatmg  paralysis  of  the  cy^  and  face. 

Case  1.— Infant,  1^  yeani.  Ill  three  ircekB  with  irasdnf*  and  vomiting. 
"When  setn,  tciuperatiuHj  100",  pulse  1:!0,  \\iit  utonliuia,  rijilit  faciBl  |Kil«r  of 
cctcliral  type,  no  optic  neuritis,  chatupiiig  ntoveiiiciits  oT  jitws,  foiibint.-llo  fiiU, 
no  hi- ail -rv traction,  Baid  to  hive  hnd  an  alttrttntiiij'  si^uliit.  A  wc«k  luter,  UJi 
facial  palsy,  but  no  riftht  facial  pnlsy.  Autopg}f. — Bnffy,  non-«eptic  clol  in  left 
Ifltcral,  Btr^ii^ht,  and  siiporiur  longitudinal  einuafs ;  rein  behind  each  aM'endiiig 
parietal  convolution  i^ihi>;^ed  with  cUil,  that  on  the  left  side  most  exten^ivuly  fo. 

Ca(>e  2, — Infant  with  riyht  ottirrlia-a  and  wvakiiess  of  l«ft  upper  vxtreinity 
winch  a  week  hter  clfarud  up,  and  weakness  of  the  opposite  npper  extremity 
appcAied.     P.M.  much  the  same  as  in  Case  1. 

(r)  Localised  snppurntu€  nicmjiffili.'i.^-TUa  diagnosis  of  this  condition 
from  cerebral  abscess  presents  sometimes  almost  insuperable  difHculties. 
Illustrative  coses : — 


Case  1. — Female,  a^e  49.     ProfuM  left  otorrhoea  seven  yearn.     When  smo, 

complBtoly  coraatuso  ;  had  been  three  weeks  ill.  Symptoms  during  the  ill- 
ness :  severe  headache,  moiniBylIu.bic  aphasia,  }»aralyfiH  of  left  third  nerve, 
left  pupil  dilated,  stabile,  left  oplie  neiiritiii,  ri^'ht  heniiidc<;ia,  right  partial 
heiniaiia.'atht'sia  ;  nevuj'al  ctinvnlsiorui  had  occurred ;  tenipemliire,  putse,  nml 
respiration  had  been  tlirou^fhout  illni'iis  above  normal.  Left  temporo-sphonoidal 
lobe  txphtred  :  frotii  one  puucture  about  half  a  druchm  of  thick  yellow  pus  was 
obtained,  Auitrjuij  (nest  day). — A  thick  layer  of  ytillnw  jms  was  found  exactly 
covering  the  an^a  nf  the  k-ft  frontal  and  parietal  lobes.  Extensive  diseaev  of 
left  tympiiimm,  no  Cetnporo-sphenoidal  abicesa. 

The  high  temtJerature,  the  rapid  pnlsc  and  rcH]rLniliont  together  with  the 
conviilsinns,  pointed  clearly  to  the  invaeion  of  the  cortex  rather  than  to  the 
presence  of  an  intra-cer«bral  abscess. 

Ca»k  a. — Female,  ai^  7  years.  ITiKtory  :  said  to  have  had  double 
otorrhwa  for  a  long  tiimi',  mouiiles  four  months  ugu ;  futnlly  hit>tor>'  of  phthisis. 
WheE  seen  had  been  ill  thn;e  M'ei.'ks,  severe  frdutal  headache  aUematint;  nith 
drowsiness;  no  optic  neuritis,  nor  ocular  jjaralysis,  had  had  several  Qta, 
temperatare  I01"3',  pal&e  100,  re.ipiraIion  20,  pus  found  in  left  meatus,  but 
none  in  right  ear,  which  appeared  healed  ;  weakness  of  left  arm  lind  l>v«a 
notieed  for  three  days.  DiugnriBis ;  tcinpora-sphcnoidd  nbsress,  tuberculona 
metiingiUs  or  localtBeil  suppurative  meningitis.     A  temporo-sphenoidal  abtceas 


could  not  poH>ilily  hare  prodnceil  treakness  of  one  arm  withont  involving  either 
the  fftce  or  le^;.  Two  days  later  the  left  arm  wm  rei>ort«d  to  he  recovering 
-power,  while  the  nahi  ami  was  becamLntt  paralysed.  Autopty. —  Suppurative 
meuiuyitis  eprcailiit^  Imckwiixd^  from  Ijutli  frontal  lubes.  Origin,  of  meningitis 
nnexplftinecl  ;  frontal  0inuft«>fi  normal. 

Case  3. — Male,  aj^-e  5  yeara.  Operation  for  eitenaire  right  mastoid  diaeaae. 
Three  daj's  Inter,  hif^h  tcmpernture,  quick  pulfie,  no  vumitin^  weakness  of 
upposite  face  nnd  nrm.  Obviously  cuitical  iri-ituvioii,  not  iuti-o-cereltml  a1j8cet«. 
Tijiiiporo-spJipiK'iilftl  ivgion  explorei],  thick  layer  nf  piia  on  surfitce,  none  in  lobe 
Autopsy. — EilensivQ  gnppurativa  meningitis  right  side. 

(d)  Embolam,  hemorrhage,  aiid  tti-tnniosis.—AVhen  an  oMerly  patient, 
xvho  happcna  to  have  a  di&clmrgc  from  the  car,  prL'sciitiJ  symptoms  ot 
brain  lei^ion,  wq  naburidly  inquire  whether  the  brain  disea-^e  hatl  any 
connection  therewith  t  In  the  aged  tha  temporal  hones  ara  aelorosed, 
and  if  tjiTttpanic  disoase  arises  it  c-annot  prwluco  an  infection  of  the  brain 
until  sufficient  timo  (months  or  years)  has  clapwed  for  the  intlamnmiory 
proccsii  to  pass  through  the  dense  boimdm-ies  of  the  tyui[ianum  ;  tho 
comparatively  rapid  iiitracntniul  iitkcaton  seen  in  young  children,  with 
unclosed  sutures  and  porous  bone,  cannot  occur. 

Again,  in  al>sc<!S8  of  the  bruin  due  to  car  disease,  the  onset  of  tho 
brain  syraptoms  is  gradual,  and  they  may  not  reach  their  arme  for  two 
or  three  weeks,  while  In  vasrnlar  lesions  of  the  bniin  the  syrapt^ims 
may  bo  fully  developed  in  a  few  hours  or,  at  most,  days.  In  eniliolifim 
tho  unset  is  Uiiually  instantaneous  and  uueonitciousne^s  is  raru.  In 
hiemorrhage  the  patient  may  be  a  suffurer  from  chronic  heart  or  renal 
disease ;  the  onset  is  usually  rapid,  and  arterial  pressure  in  excess.  In 
thrombosis  tho  manifestation  of  the  symptoms  is  more  gradual,  and  may 
extend  over  a  iv\v  hours  or  days. 

Althouyh  no  antopay  was  obtained,  I  ap[>end  one  illustrative  case — 
one  out.  of  many  of  the  Itind  I  have  met  with — in  order  to  enforce  tho 
point  of  tho  difficulty  of  diagnosis  ; — 

Cask. — Male,  age  62.  luQucnEo.  For  three  daya  hod  pain  in  k-ft  ear 
and  profuse  otorrhita.  On  fourth  day  bocauie  drowsy,  and  then  gimluully 
oimatoMi.  When  aeon,  k-ft  hemipltgia,  limbs  on  right  Aide  rigid,  no  vomiting;, 
temperature  102",  pnlee  liiO,  eyes  turned  to  left,  no  optic  nturitis.  Pntient 
had  ucver  had  ear  disea«e  U-fui-v  this  attack.  The  ugu,  the  ithurt  liistory  of 
otorrluea,  the  abHence  of  vomiting,  the  condition  of  the  pulse  ami  teni[)«  rati  ire, 
and  tho  onset  of  coma  in  the  course  of  a  Bingle  day,  oxclmlt^d  the  diagnosis  of 
brain  abscess,  and  made  the  di%'nosis  of  throinboiiB  almost  certain  ;  s  diagnosis 
easily  explained  by  the  wfakening  iiiiluencre  of  influenza. 

Some  general  remarks. — Although,  n-hcn  in  a  [latient  who  is 
suffering  from  chronic  purulent  otorrhrea  syraptoms  of  brain  abscess 
np[)oar,  it  might  bo  thought  quite  obvious  that  the  infection  had  arisen 
from  the  temporal  bone,  yet  cases  do  arise  which  seem  to  show  that 
this  is  not  always  ao.  In  one  case,  after  severe  influenza,  tho  jmtient 
died  with  abscess  in  the  occipital  lobe;  in  another,  two  months  after  a 
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severe  attack  of  the  same  (lieeAse,  the  patient  died  with  an  abscess  in  the 
frontal  lobe.  Both  had  chronic  purulent  otorrhceft.  This  is  not  the 
place  to  describe  the  surgical  technique  of  the  treatment  of  those 
absceaacs,  but  it  niay  be  {jointed  out  that  tio  exploration  for  alk^ccas 
should  be  looked  upon  as  having  failed  until  the  finger  has  bcon  intro- 
duced along  the  track  of  the  trotju-  and  canula,  and  determined  th6 
ab&cncc  of  \\  teiiiic  abnurmal  swelling.  It  is  by  no  means  uncommon  to 
have  a  return  of  symptoms  a  fuw  diiys  after  the  evacu:ition  of  abscess,  due 
cither  to  the  refilling  of  the  abacc-is  from  faulty  drainage,  or  to  the 
formation  of  a  new  abscess  in  another  part  of  the  eaine  lobe.  In  the 
ccrcl'clluDi  it  is  by  no  means  infrequent  to  have  a  second  or  even  a  cbird 
absce&H.  After  tho  drainage  uf  a  Itniiii  alwccys,  whatever  the  symptoms 
of  further  cerebral  trouble  that  may  arise^  and  they  aie  ofttni  inexpli- 
cable, the  duty  of  the  inadical  attendant  \%  to  explore  the  brain  through 
the  original  wound,  and  not  to  bo  led  away  to  underlake  a  chance  operu- 
lion  in  armthor  region.  Instead  of  concentrating  the  attention  on  the 
ori;^in[al  situ  of  abscess,  the  new  symptoms — such  aa  high  temperature, 
rapid  iiTogular  pidae,  screaming  fits,  retraction  nf  head,  general  tvritchings, 
vomiting,  drowsiiieas,  etc. — may  suggest  conditions  Mhich  are  not  present, 
such  \VA  me[iingitis  or  acute  distLMision  of  the  veiitriclt^  ;  the  symptoms 
being  really  due  to  the  refilling  of  the  old  abscess  or  to  the  formation  of 
another.  The  tompcrature,  pulse,  and  respiration  of  brain  abscess  an; 
modified  when  the  skull  is  opened,  in  consequence  of  the  relief  of  intra- 
cranial pressure.  There  is  great  danger  in  delaying  operation  when  a 
brain  atjscess  has  been  diagnosed,  especially  in  the  cise  of  abscosa  of 
the  cereljelluin,  since  death  may  occur  suiidoiily  from  pressure  on  the 
respiratory  cfjitres.  Should  tha  natuiiil  bi-eathing  cease  during  opera- 
tion, artificial  respiration  must  bo  cjiiried  on  while  the  operation  U 
continiifwl,  and  the  cerebellar  absee-w  opened  ;  pressure  is  thus  relieved, 
an*l  natural  breathing  restored.  It  has  been  thought  tliat  in  coses  of 
double  citorriitpa  with  symptoms  of  abscess  of  brain  a  ditHculty  would 
arise  in  dtftermining  the  sido  nf  the  abscess.  It  has  always  happened, 
in  my  cvperienco,  that  the  tympanic  "lisease  showed  signs  of  greater 
activity  on  the  side  which  detennined  the  intracranial  infection  ;  although 
in  KLscs  (if  double  otorrhu^  without  intracranial  complication  it  is  not 
uncommon  to  £nd  the  lesions  and  evidences  of  activity  pnictieally  sym- 
metrical. 

It  is  remarkable  that  after  operation  and  apimrcnt  convalescence 
some  cases  of  brain  abscess  begin  to  letrograde  and  finally  end  fatally. 
These  are  cases  in  which  large  areas  uf  the  brain  are  involved,  and  the 
healing  prncMs  fails  at  a  certain  stJige.  A  similar  event  occurs 
occasionally  after  the  removal  of  large  brain  tumuurs,  and  depends  ou  a 
general  nutritional  failure. 

iLiiUSTOATiVE  C^sK.^ — Male,  age  3fl.  DiscTiarge  from  left  car  eleven  years, 
fomiiU^te  left  facial  palsy  seven  yuara,  verligo,  pain  in  heuJ,  ant]  sallow  complex iiio. 
Mastoid  operation,  small  abscess  &izc  of  Barcelona  aul  found  in  |H;troui ;  two  or 
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three  rlnvB  Inter  ho  nskeii  the  nurse  lo  boil  a  sixpence  (he  Iwl  preriously  been 
in  the  habit  of  giving  her  nixpencc  to  huy  eggs  with).  %nieii  wen  next  (Uy, 
aphasia,  ■gmpliin,  and  alexin,  vomiting,  right  fac»  and  arm  slight  v-«ukne««, 
rij:ht  kaec-jerk  increased,  temp.  t»7',  pulae  60.  Opt-Talion :  \vli"I«  left 
toniporo-Rphpnoiilal  lobe  tunicd  into  abxcew.  Abscess  wall  (jf  uM  BtandiiiH  ; 
■woiintl  healctl  well,  but  feeble  state  of  patient  tineqnal  to  repniring  «»  great  a 
cavity  in  the  brain,  ami  death  occurred  in  the  eijihth  week.  AuVjp»y  shawed 
healing  process  nearly  complete  ;  the  abacesa  had  been  plugged  from  the  bottom 
with  gauze  for  live  weeki. 

n.  DIlTUae  suppurative  mening-ltis. — Tho  syinptnmf!  of  localiited 
stippumtive  meningitis,  which  suhseqwently,  of  course,  may  become 
diffused,  have  already  been  discussed  mider  the  diagnosis  of  brain  abscess. 
"When  the  inflammation  is  diffused  the  hcwiHcbc  is  very  severe,  the 
patient  often  crying  out  with  pnin  ;  optic  neuritia  occurs  early  ;  there  ia 
rigidity  of  neck  with  some  irapliration  of  thfl  cranial  nerves,  such  ft« 
that  causing  fi<|iunt  or  irregular  respiration ;  the  pulse  is  full  and  mpid  j 
tho  temperature  high  without  the  great  OBcillations  of  pyiemia ;  vomiting 
occurs,  and  paralyni^  of  the  llmba  according  to  the  greater  or  le8s  amount 
of  invasion  of  the  motor  cortex. 

Occasionally  a  case  is  seen  in  which  very  high  fever  and  pain  in  the 
ear  suddenly  set  in,  the  patient  ha\*ing  previously  seoniec!  in  i>erfect 
health,  with  the  exception  of  slight  chronic  otorrhwA.  Severe  heiuiacbo 
and  (usually)  vomiting  soon  occur,  followed  by  unconsciousness,  and 
in  two  or  three  days  by  death,  the  medical  man,  in  theae  meningitis 
maligna  cases,  having  scarcely  time  to  coraploto  his  diagnosis  or  to 
determine  wliether  surgical  interference  be  neceJwary  or  poMible  ;  all 
this  is  veiy  different  in  the  cases  of  brain  abscess  in  which  the  onset 
is  much  more  gradual. 

Illustrative  cases : — 


Cask  1. — Male,  nje  30,  waa  seen  late  one  evening.  Patient  had  gone  10 
hii  work  in  the  moraing  perfectly  well  ;  he  had  hail  otiirrhtra  fop  two  years. 
The  acute  illness  b^an  etiddenly  withctnt  warning  at  3  p.it.  with  ajionising 
headache;  temp,  when  »«*;u  105'&',  face  pule,  lips  blue,  brcathinj,'  rapid;  he 
had  bfien  cryiiij;  oiii  with  pain  in  the  lieail  until  uncflrisciotisrie*«  Miperveiieil. 
Already  he  had  incipient  optic  neuritia  ;  nuthing  in  chest  to  account  for  th« 
conditioiL  Dia^moais  :  meninj^ntis.  The  patient  lived  for  three  day,i.  Aulojit^^. 
— Suppurative  meningitis  most  marked  over  the  bo*,',  but  epreadiiig  over  the 
vertex:  tympanum  exttiUsively  carinus  on  the  side  from  which  there  had  been 
otoirbcBa.  From  the  dura  over  the  teamen  tympant  a  tiny  thrombosed  vein 
paaed  to  tho  jiia  niater.  It  is  clear  that  the  pyogenetic  infection  had  pro- 
ceeded along  this  tiny  vein^  and  had  been  the  cause  of  on  acuta  and  fierce 
explosion  of  suppurative  meningitis. 

Case  2.— Male,  age  35.  DouVde  otorrhea  one  year.  Severe  pain  in  head 
eight  days,  with  shivering,  restlewneM,  and  delirinm.  Xtarch  25th  ;  very  stupid 
and  torpid.  March  26th  ;  very  rcstlew  and  could  not  bo  kept  in  bed,  hence 
brou^'ht  to  hospital.  On  adniiraioti  ;  double  otorrhoea,  cedema  ov<;r  left  mastoid, 
severe  pain  left  side  oF  head,  looked  very  ill,  temp.  lOl'G",  no  optic  neuritis, 


no  parMis.  March  2Tth,  S  a.m.:  rigor,  t«mp.  10.1-4° ;  4  a.m.,  operaLion  oa 
left  side,  lar^c  untruiu  full  or  slinlciui;  pus,  tc^cuji^n  nntri  and  tyuip&tii  gnncp 
BuMiiml  nbwcss  over  aiittrior  surrucv  of  iictroiis.  Miirirh  2Sth  :  extrvoielf 
rwtlesA,  temp.  10.'i-4'',  horizontal  ny«tJigtuu9,  cnnjugnte  devialiou  of  liolh  cjbs 
to  right,  slight  right  facial  fpntm  and  palsy,  left  knee-jerk  brisker  than  right. 
Opcmtion :  ^inus  explored^  no  pus  found  ia  groove,  but  einiia  contained 
non-iM3ptic  llinmihns  ;  V-ft  ct-rfhulkr  hcniis]>htrc  nnnnal,  as  would  l>c  expected 
with  hi({U  tcmiH^Tntiirc,  nlKKnoc  of  vomiting,  and  the  pnUy  of  right  side  of  facef 
nolMrithaiAndini,'  llm  nystagmua  and  tho  coiijtigato  devktion  of  the  cyea  to  tb« 
riglit.  March  29th  :  i]ied.  lerip.  !OfJ'.  Autopty, — Subdural  caTity  orer  roof  ot 
left  tym]timiiiu  hud  bcvu  dniincl,  dura  ifofL^ned  in  one  phice  and  ehuvrcd  unialt 
jR-rforalion.  SuppurAtivc  inLnin^itis  wuh  spreailing  from  the  t^^tiijjoro-ftplicuoidal 
to  the  frontal -parietal  region. 

Note  the  absence  of  vomiting  during  the  whole  iUttetui,  the  liigh  tempfra- 
tare,  and  the  almost  uncontrollable  reatlcsancas. 

HI.  Lateral  sinus  pyaamla. — Occurs  both  in  childrnn  and  in  ftdtUta. 
^\'heii  tyniiKinic  cnrim  is  prosent  in  ehildhoi-Hl  the  immature  stat«  of 
th«  temporal  bone  is  ftivouraljlc  to  the  extension  of  the  scpUe  prtHrt-sa  to 
nioru  (hmgeroiiB  regions,  to  the  escape  externiUly  of  purulent  collections, 
anil  tu  earlier  and  clearer  indicatioiiB  of  deep-seated  disease  than  are 
cnmmunly  met  with  in  the  adult.  Atp  every  ago  lateral  sinus  pyaemia  is 
fatal,  unlcas  early  operative  interference  bo  Ciirried  out.  In  twenty-tiro 
out  of  tiftypeven  necrap.<tie«  on  ear  cjifles  a  purulent  thrombus  was  found 
in  llie  lateral  sinus.  It  is  imporunt  to  not«  that  pvEcmia  from  disease  of 
the  tcmporali  bone  may  prove  fatal  without  tliu  oucurreuce  of  thrombosis 
of  the  lateral  sinus. 

6j/m_pf.w(A— (t.)  Those  due  to  the  local  inflamnifttion.  A  pumlent 
disclmgc  from  tho  ear  and  a  history  of  it«  presence  for  more  than  one 
ycjir.  The  cariuus  process  must  have  lime  to  extund  from  the  antrum 
or  tympanum  to  the  bony  gnnivc  for  the  lateral  ninua.  A  subdural 
collectioa  of  ftjetid  pus  is  usually  found  in  Ihrt  Wuxy  groo**e,  which,  by 
its  pre!>enL-o  next  the  dura  mater  bounding  the  sinus,  inflames  its  wall 
aiul  infects  its  contents.  Local  atletna  and  tenck-rness  along  the  course 
of  the  sinus  and  of  the  internal  jugular  vein.  Stiifness  of  the  muscles 
of  the  back  and  side  of  tho  nock,  soraotimes  causing  retraction  of  the 
head.     Pain  in  the  ear. 

(ii. )  Those  duo  to  general  infection  of  pyeemia.  Sudden  onset 
with  pain  in  ear,  frontal  and  occipital  hoadache,  shivering,  vomiting, 
and  oscillating  temperature.  Rigors  arc  repeated  day  by  day  as  in 
pytenaia.  Vomiting  may  recur  several  times,  but  in  pyremia  ia  not  a 
prominent  symptom,  as  it  is  in  bniin  abscess.  The  tenipcrattirc  nuia  up 
to  10.')",  and  down  again  perhaps  to  normiU — one  or  two  such  oscillations 
takir)<i;  place  every  twenty  four  hours.  The  mental  state  may  remain 
unimpaired  up  to  the  time  of  death. 

Etirlif  diaiino-iris. — In  a  certain  proportion  of  cises  there  is  no  pain  in 
the  ear  and  no  otorrhoea;  thus  the  attention  may  not  be  drawn  to  the 
e&T,  and  tho  examination  of  it  may  be  omitted.     Years  ago  I  saw  an 


autopsy  on  u  patient,  supposed  to  Imvu  died  from  typhoid  ft-vyr  during  a 
typhuid  epidemic,  in  whom  the  legions  of  lateral  aiuna  py»mk  were 
found. 

In  young  children  a  diagnosis  has  to  be  made  without  rif^ors,  though 
Bomct-imcs  convidsioiis  take  the  place  of  rigors.  The  oscillating  ttru- 
peratiu-e  indicates  the  septic  state.  la  children,  as  compared  with  adults, 
the  temperature  aisily  runs  up;  and,  unless  the  general  suite  of  the 
child  correspond  to  the  tempcratnre,  and  bo  one  of  serious  illness,  too 
much  stress  must  not  bo  laid  upon  it.  It  must  be  remembered  also 
that  though  the  septic  process  is  usually  of  py.-Emic  chai-acter,  it  may 
resemble  septicemia  and  be  fatal  as  such  without  rigors;  both  in  children 
and  adults.  Tho  dingnonis  is  often  objured  by  the  application  of  leeches 
and  blisters,  which  inflame  the  soft  parts  over  the  mastoid  and  prevent 
the  proper  examination  of  the  region.  As  a  rule  the  otorrha'a  is 
honibly  ulfensive,  but  sometimes  it  is  slight  and  inodorous;  yet  this 
inodorous  iliscliarga  may  he  as  serious  as  nno  which  is  ofFensive,  for 
the  orgjiniams  gi^'ing  rise  to  pyo^mia  do  not  neces.«iarily  give  an 
olTensive  odour  to  the  pus.  There  may  be  no  locnl  cedema  over  tho 
mastoid,  in  fact  no  mast/^>- squamous  alwcess  ;  bec-ause  the  long  continued, 
deop-seated  iiiKamniation  has  sclerosed  the  bone  around  the  antro- 
tympanal  cavities.  Tenderness  may  exist  only  at  the  posterior  border 
of  the  mastoid,  and  ia  a  local  sign  of  dee[)-scatetl  collections  of  pus  in  the 
bono  or  signtoid  groove.  In  one  caw.,  in  whirh  there  was  grwtt  swelling 
of  the  soft  parts  over  tho  lower  part  of  the  mastoid  and  upjter  part  of 
the  neck,  ofTensive  pus  was  fuund  escaping  from  the  mastoid  foramen 
and  mastoid  vein;  and  this  was  snltsequently  proved  to  have  come 
respectively  from  a  suliduml  alwcess  in  the  groove,  and  from  a 
snppuniting  clot  in  the  sinus.  The  swelling  and  tenderness  in  the  neck 
in  tho  course  of  the  intcnud  jugular  vein  may  be  duo  to  phlebitis  of  the 
wall  of  the  vein,  which  is  diat«nded  with  clot ;  or  tho  vein  may  be  empty 
and  collapsed,  ami  swelling  will  then  bo  attributable  to  enlarged  and 
inflame*!  tynipliatic  glands.  Optic  neuritis  may  be  present  in  cases  of 
lateral  sinus  pyaemia;  if  present  it  means  that  the  dura  is  so  far  invfided 
Bs  Ui  allow  of  the  spread  of  a  basal  meningitis  to  the  region  of  the  optic 
nerves.  The  presence  of  optic  neuritis  adds  to  the  urgency  of  im- 
mediate operation. 

Viuffitiisis /ram  typhoid. — The  sudden  onset,  tho  oscillating  iemperaturef 
the  repealed  rigor^  make  the  diagnosis  of  Intend  siiuis  pytemia  usually 
easy ;  but  otorrhoea  may  supervene  in  the  earliest  stages  of  typhoid,  and 
in  patients  who  have  otorrhnoa  enteric  fever  may  begin  with  rigors. 
Murchison  say^  :  "  Enteric  fever  would  be  excluded  from  the  diagnosis  by 
a  tempnrature  approaching  to  normal  on  any  evonir.g  during  the  first 
week,  and  on  the  other  hand  by  a  temperature  of  104'^  on  the  first  day, 
or  second  morning  of  illness  "  ;  and  again,  "  3  out  of  63  cases  of  enteric 
fever  commenced  with  rigors ;  in  several  instances,  not  included  in  this 
analysis,  I  have  observed  decided  rigors,  in  fact  all  the  phenomena  of 
ague,  during  the  fint  few  days."    This  experience  shows  that  the  occurrence 


of  rtgont  And  cvcu  a  sudden  onset  of  illitess  do  not  cxduilo  typhoid, 
thiit  the  diagnosis  of  liitci'id  sUnm  pyit^mia  iiiutit  not  rest  only  on  a  seriM 
of  rigors.     Clearly,  if  optic  neiiritia  i«  present,  early  typhoid   fever  i* 
excludwl ;  and  the  ahsenc*  of  knoo-jerks  favours  a  diagnosis  of  intm- 
craiiial  infkmmation  mthcr  than  of  enteric  fover. 
Ulustmlivc  cuaea : — 

Case   1. — Male,  age    SO.     "Ulieii  >e«n,   headache,  earache,   Tomiting,  ukJ 

general  malaise  ;  tlx  ilayei  iirevioitsly  hail  had  a  rt;;or,  and  uii^ct  of  illness  wm 
therefore  euddcn  ;  discharge  of  f<i?tid  putt  fmm  meatus  ]ai<t  six  months,  tenipcn- 
turv  104°.  I>tiririg  next  few  iliiys  tviiipcmturu  wan  rimtinuuuMly  hifflt,  and  he 
had  no  further  rigor ;  on  aevenlh  day  a  typical  typhoid  eruption  appcotrd  %.nA 
cleared  up  the  diagnosis.  If  tlie  teniyx-mturc  hnd  oscdlnted  to  normal,  or  if  i 
Krieaiirrigurs  had  occurred,  thu  lateral  fliuua  would  certainly  have  hcen  exanuDtd 
by  operatirin. 

Case  2. — Female,  ai:*e  IS.  Discharf^e  from  left  enr  oevcn  ream.  }toj«at«d 
■hi^'eriny  two  daytj.  When  seeii,  severe  lieadache,  tongue  furre-l,  t^mpermtarc 
high,  feetid  pii*  t-M;apiny  frmii  left  auilitory  na'ftttis.  The  further  hi*tnry  irf 
this  catc  was  much  like  thnt  of  the  other  ;  tht>re  vrti^  littlo  daily  variation  uf  Um 
temperature,  nu  further  riyor  occurred,  and  a  typhoid  rash  came  ont. 

Whether  the  sinus  bo  full  of  clot,  or  of  moving  Mood,  it  matters  not, 
aa  far  as  troatinunt  is  concerned.  In  cither  case  the  poison  of  pywmiA  m 
being  poured  into  lbs  sinus,  or,  aay,  through  the  vein  of  the  cocltleA  into 
the  jugular ;  and  the  ejime  motluMl  of  treatment  roust  ha  :uioptcrl.  Wbeo 
there  is  no  septic  tbromlxjsis  the  artiiiciul  thrombosis  pi-oduceil  by  tha 
true  aurgical  Ireatincnt  may  erect  an  clTcetiml  Ixirrier  iigiiinst  ftirtbsr 
immeiliiite  infection  from  the  primary  fucus  uf  disease.  The  avengo 
duration  of  untreat«<l  lateral  sinus  pyiemia  is  throo  weeks. 

The  intracranial  complications  that  are  commonly  met  with  are 
suppurative  metunKitis,  brain  abscess,  and  extension  of  the  tlironilK>!d4 
to  other  cerebral  sinuses.  la  one  case  the  pitient,  a  woman,  aged  30, 
BUtTercd  from  melancholia  as  a  complication  of  the  pynemia,  and  posbod 
a  carpet  needle  into  her  heart,  which  was  not  discovered  until  the 
necropsy. 

Notn-ithstanding  evidence  of  secondary  deposits  the  coses,  though 
desperate,  are  not  without  hope  ;  and  the  lucdical  att^ntknt  should  advise 
surgical  treatment,  not  oidy  for  the  primary  disease^  but  also  for  the 
accessible  secondary  purulent  foci. 

Pneumocorois  iu/teli'm. — A  group  of  symptoms  similar  to  those  which 
arise  in  septic  infection  of  the  Literal  sinn?i  may  oeenr  from  pnoumococcus 
infection.  Without  wishing  to  dogmatise,  it  may  l)e  sUitetl  that  the 
pnoumococcus  onuses  lesions  in  many  other  pirts  of  the  body  besidee  the 
lung,  some  of  M-hich  arc  suppurative  and  others  undergo  resolution.  There 
is  reason  to  suppose,  both  on  clinical  and  bacteriological  grounds,  that  a 
general  febnle  disorder,  rjuitc  comparable  to  other  specific  fevers,  is  son^ 
times  induced  by  the  prieumococcua,  which  may  or  may  not  be  accoo* 
panied  by  local  inflammatory  changes  in  the  lung  or  elsewhere.     Tha 


XDi<3(ll<]  ear  is  one  of  the  most  frequent  extra -pulmonrtry  scats  of  tbo 
pncumococciis ;  and  the  otitis  thus  cnusoti  rimy  occur  iiidepemJiTitly  of 
Any  rccogiiisablo  pneumonia,  or  may  precede  an  nttack,  or  follovr  it.  In. 
oiic  of  the  cosea  of  hrain  aliaccsa  rcfcrretl  to  in  this  jmpftr  (p.  r>;H)  the 
pua  yit'Med  a  pure  culture  of  the  jmeumopoccus.  Joint  stippni-ation  is 
also  caused  by  the;  pnoumococcua,  and  it  ia  probable  that  in  many  cases  in 
which  there  is  acute  pain  in  one  or  nioru  joints  wo  hiive  really  to  do  with 
a  pneumoeoccus  inflammation  which  undergoes  resohition.  In  some  of 
tho  caacs  in  which  intmcraninl  euppurativc  lesions,  such  as  meningitis, 
follow  acute  otitis  with  unusual  rapidity,  particuloTly  when  accompanied 
by  marked  joint  puina,  this  expliination  of  general  puetuiiocoeuiis  lufcction 
with  nmltipli!  loealisiuiona  may  be  thought  uf. 
Cases  illustrative  of  pneumococcua  infection : — 

Case  1.— Ttrale,  «ge  7  yvan.  High  fever,  no  evidi'nt  couse  ;  two  duys,  then 
headache  and  earache,  rh^hi  Tympanic  nitiuLrane  rwl  and  bulying.  Pus  Rv«riifile<l, 
it  yielilcd  nlmnut  pure  culture  of  pneumococcuL  Fifth  day :  pneumonia  right  Uue. 
Recovery  perfect. 

Cabe  2. — Three  mtttnbera  of  one  family  were  taken  ill  in  euccession  ;  the  first 
liml  a  ffbiilu  attack  with  joint  painR,  the  second  had  8Upi)urative  otitis,  and  the 
third  h.id  a  severe  attack  of  pncuniouia.     All  three  mode  good  recoveries. 

Case  3. — ihcartry  from,  atvert  mtningiiv  vriOi  otitity  j/mhahle  pntHmocoeeiu 
\j\feeiion. — Male,  age  7  years.  Suddeu  onset,  with  vomiting  and  headacliv,  on 
May  10th.  Seen  May  12lh  :  pulse  103,  teiniierBlure  101°,  drowsy  and  niuved 
with  difficulty,  tongue  coated  and  brown,  no  history  of  phthisis;  next  day  wild 
delirium,  some  retraction  of  liead,  no  paralyniA,  right  optic  disc  blurred,  scieam- 
ing,  convuUiona,  coavergent  «]UinL  Temperature  continued  high,  but  with 
large  daily  occilUtion  for  next  fortnight,  but  kepi  below  100'  from  May  27tb  to 
Jun«  1 5t!i,  when  llicre  was  a  temporary  renewal  of  fever.  Optic  netiritis  Wcame 
Well  marked^  but  the  squint  only  lasted  a  few  darn  ;  enme  days  after  admiFBion 
purulent  discbarge  from  right  ear,  but  witliout  relief  to  the  symptoms.  Frequent 
convulsiona  occurred.  After  se\xra]  months'  illness  the  patient,  though  be 
reached  the  la^^t  degree  of  eumciation,  uliimftttly  recovered,  improvRmpnt 
beginning  r.n  July  17th.  He  wiia  discharged  frf>m  hospital  on  September 
83rd  ia  fair  health,  and  without  much  impairment  of  bearing. 

Cases  illtistniting  lateral  sinus  pyxniia  and  some  fatal  complications: — 

Casb  I. — Amhnlatory  Jattml  tinus  pycemia. — Male,  age  27.  Travelled  «xty 
niiloe^  and  walTceil  intn  the  writt-r's  room.  Right  fn;tiil  ntcirrbfca  fifteen  yeare,  ear- 
ache and  shivering  eight  ilaye,  since  then  shivering,  sweating,  heatlache,  vertigo, 
temperature  104".  Operaticm  same  day.  Ko  swelling  over  mastoid,  large 
slinking  cholesteatomatoua  cavity  in  mastnid  snrrounde'l  by  hardened  bone. 
Suppurating  eld  in  sinus,  Ufipur  segment  of  divided  vein  stitched  to skin  of  neck. 
Bapid  and  complete  recovery. 

Cask  2.- — Lateral  «n!w  jty/pmin  fiprrat^  on  (do  latf. — Female,  nge  -10. 
Fcelid  left  otorrheea  twenty  years.  When  wen  bat!  had  a  rigor  ever)-  day  fur  three 
and  a  half  weeks  ;  temperature  varied  in  rigors  from  105"  to  107'.  Condition 
unrecognised  becaufe  there  wn«  neither  tenderness  nor  swelling  over  the  mastoid, 
hnt  for  several  days  tbera  had  been  swelling  oil  down  ths  left  lide  of  the  neck. 
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Mind  clear,  i&\^\.  icteria  tinge  of  okin,  ptilnc  mpiil  nml  feeble.  Op(^^ation : 
imiueiuQ  uliolesteatoiuuloua  cavity  in  miutoid  stirriiunded  by  ebuniAte<i  bune. 
Supimratin)^  clot  iu  sinus  and  in  vein  as  fnr  as  subclavian.  At'ltir  opeiatioa 
Iciiiperature  nonnnl ;  dentlt  occurred  on  fourtli  day,  Biipercntly  froiD  bearl  failure. 

Casb  3. — i'yirmra  cv(t\\ilital(d  b^  ulfyuminnria  in  an  altxhiMc  tuhjeet. — Mftle, 
a^  36,  publicAii.  Six  uoiitbB  before  liad  bod  iuttueuza  fuUuwed  by  )>rofuBe  dis- 
charge frwiu  riyht  ear.  Wla-u  seen,  fa-tid  ijiisebarge  from  riglil  ear,  temperatun 
104",  rigore,  vertigo,  vumiliiift  no  iniwttiid  siyns,  albumin  une-sixtli.  Opumtion : 
large  suppurating'  cavity  in  mastoid,  much  pus  in  giYmve,  dUinleKmlinj,'  clot 
in  linns.  Yein  divided  between  two  lif^atiires,  upper  ligntnre  taken  olf.  Xcxt 
dtty  tL-mpcraturc;  nuruiul,  urine  cuiituined  albuuiio.  and  bluocl.  A  w«ek  Iat«r 
diwi.     Poftt  jiiorlvni  ;  large  wbile  kidneyB. 

Cash  4.- — Lateral  jriutu  ptforrtm,  cereheUar  ahsreMy  tteath  from  txtenMton  Co 
opjiesite  hUrat  tinui. — F.,  age  14.  Hi^^ht  otonburii  «eveii  years.  Kuraclie  and 
ri^^urn  cotunieiicud  tbrce  weeks  iigu.  Fui'  one  weuk  ri^un  have  ceused,  anil  there 
have  been  droiiV.iinefla,  ithcito phobia,  norninl  teinpemture,  nnd  vprtign.  Operation  : 
inner  anil  outer  walU  of  fliniit  elonghed,  torcular  end  had  to  !«  plugged, 
cereWlUr  abscess  evacnaled.  Dvath  four  daya  later.  Autttpty. — Pamlftnt 
tlu-onibus  Vtween  loreuhir  and  plug.  There  wajt  un  ubnununlly  free  txHuiuunics- 
tion  with  the  opposite  lateral  sinus,  and  the  clot  had  extended  across  the  middle 
line  into  the  o|>i««itc  Int^ral  eimia. 

Note. — Never  plug  the  torciilar  end  of  the  »imw  if  it  ran  possibly  be  helped  ; 
for  the  plug  may  dam  up  Be]>tic  rauterial  which  miiy  cause  extvnuion  of  the 
thrombns  to  the  opposite  Inteml  sinu!?;  or,  what  is  more  usual,  t"  the  strKigbt  at 
cuperior  longitudinal  eiiiUH,  with  which  thu  left  and  ri(:bt  lateral  »inn»e«  an 
respectively  coQtiniious.  If  a  plug  be  necessary  it  should  be  reiuuved  as  aooa  n 
possible. 

Case  5. — Lateral  finut  piicemta,  extaition  of  tqylic  thnmxbotit, — Male,  a^e  SS. 
Eight  otorrhrea  seven  months,  when  typical  symiitonis  of  lateral  sinus  pytemia 
super  veiled.  Oj^ierution  :  internal  jugular  vein  divided  in  neck,  upper  end  sntured 
to  skin  incision.  Lateral  sinus  opened  behind  ear  j  proximal  end  ha>l  to  be 
plugged  with  gauze,  as  it  bled  freely.  For  twenty  days  the  patient  went  on  well, 
hut  piil»u  was  slow,  bowtflu  constipated,  and  skin  very  sallow.  On  Iwcnty-fif^h 
day,  &s  temperature  had  ri^^n  and  patient  bad  been  several  times  sii'k,  and  a 
little  offonfiivo  pus  had  escaped  from  the  wound  buhind  the  ear  and  fnmi  the 
openinf^  of  the  jugular  vein  on  the  surface  of  the  neck,  the  mastoid  region  was 
fiplored.  Venous  ha'myrrhrif,'ii  it»ccMrrcd  from  ihu  supt-rior  petru««l  sinus,  which 
WAS  ilitEcnlt  to  stop.  For  a  few  days  the  condition  improved,  but  then  tlie 
menial  state  became  altered,  and  ho  waa  generully  eick  once  a  day;  tenipti-ntnre 
and  pulse  were  above  noruiat.  In  reading  he  tnadt:  many  mistakes,  and  frequently 
wept  ;  the  right  artn  wa^  weaker  than  the  left,  aud  there  waa  alight  porcsia  of  the 
left  aide  of  the  face.  The  i^iiontion  arose  whether  the  condition  were  due  to 
further  extension  of  the  thramboais  or  to  the  development  of  a  brain  absceaiL 
The  temperature,  which  was  of  an  oscillating  character,  reaching  102°  daily,  and 
the  bilateral  paralysis  were  in  favour  of  thrombosis.  A  circle  of  bone  was 
nmovud  over  the  teniijoru-sphenojdallobe, but  the  duniwaa  not  opened, oe  then 
was  no  evidence  of  intra-dural  distension.  The  ranic  evening  he  had  a  Gt  of 
tetaidc  type,  beginning  on  the  right  side  and  afterwards  spi'eaditig  to  the  left ; 
the  head  and  eyes  wui-e  turned  to  the  left,  and  as  the  fits  spread  to  the  left  side 
liiey  were  turned  to  the  right ;  the  fits  were  frequently  repeated,  laet«d  aeven  or 
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eight  minutt.'s,  imd  during  them  fneces  and  urint  vrcro  pa^'^Kt  involiititanlv. 
Autojay. — Sti|>erior  longitudinal  siniia  tilled  with  a  imrifurm  clot,  a*  wtia  also 
the  l«ft  lateral  liiLUs,  which  hsd  bvon  infected  by  a  Etiiiill  commisaiiral  Vt-in 
crusflin^  the  l^jrciilar  Truiu  the  ri^lit  lateral  siiiua.  The  ve'im  passing  fi'uiii  the 
parietal  lohcH  to  tlie  mtperiur  sintifi  were  pliiggvd  with  clot,  mid  thui-o  wa^  here 
some  yeJIciwish  exudation  over  tlic  convexity  of  the  hemir-pliere^ ;  a  jilngg^  vein 
on  each  aide  aixtut  nn  inch  behind  tlie  fiu'row  ct  Kohxinlo  wa^  ]>eculJarly 
promiuetil.  The  ri^'bt  ttupcTiur  petrosal  simis  was  not  plugged,  and  it  was  Trom 
ibis  tiiat  tJie  bleeding  had  t^xiin-ed,  m  tlie  ri^hl  lateial  niims  (swmcd  tiriiily 
pliiggnl  with  cloL  In  the  left  hviiji&pbeie,  inmitfdintcly  lielow  the  upper  eiid  of 
the  Kolaudic  furrov,  wa>  a  small  recent  ahBceea  like  on  almond  la  outline  und 
eiiMi. 

Case  6. — Laterai  ainus  jn/<rmia,  exttiitiott  of  Oirombusia  to  eavcmoui  *inta. — 
Male,  age  8  yuara  Aduiitled  witb  right  olorrlicva,  t«iu|ieratiire  105',  itgotB  and  uU 
the  eymptonu  of  pymnia.  Immediate  operation  :  vein  divided  betwoeu  two 
ligttturca,  iip[>ur  ligature  not  talcen  off  as  vein  hltxl  fiYtdy.  For  one  week 
patient  was  prai.-tica]Iy  wellj  when  teiiipei-ature  ro»e  to  103",  jmlse  13(1,  respiration 
S4  J  was  sick,  but  not  drowsy,  and  there  wa«  no  optic  neuritis.  NVst  day  rijilit 
eye  prominent,  ecchymoais  of  conjunctiTa,  ophtbalniopleRia  interna.  Nest  day 
left  eye  similarly  affected.  Twenty-fonr  hours  biter  death.  Autopr:/. — Right 
lateral  einus  and  upper  segaient  of  internal  Jugular  veiu  coulaiDed  pu3  which 
had  overflown  into  liie  iufurior  jtetrosal  einus. 

X«/«.— Ni'ver  li*«ve  n  ligature  on  the  upper  segment  of  the  vein  for  more  than 
a  fuw  huurs,  otherwim  the  vein  may  become  a  tei^t-tube  of  ptu  which  will  infect 
the  cavernous  sinus.  Suptic  thrombosis  of  the  cavernous  tiiuus  la  inevitably 
ftiUtl,  but  the  writer  eeea  no  reason  why  such  a  cuiidition  may  nut  he  succeesftilly 
dealt  with  by  operation,  provided,  of  ctmr»e,  that  iulerfereuce  lakes  place  befoto 
the  septic  r.]ot  hat  cmssed  tlie  middle  line  1)y  the  transverse  and  circular  nnuoea. 

Case  7. — Lateral  ainu«  pytvmia,  extension  into  luperior  lonjfitiidtRul  rinus. — 
Female,  age  14  (not  under  care  of  writer).  Typical  BviiiptuniB:  right  kteml  sinus 
involved  :  uauiil  o]>cration.  Case  progreMtcd  well  for  a  week,  then  temperatltre 
gradually  rr)«e  to  103",  and  voniiting,  headache,  screaming  fits,  drownneas,  and 
pareaid  of  right  fac«  and  arm  occurrirfl.  Hight  cerebellar  hemisphere  explored, 
nothing  found.  Atitopsif. — Kipht  lateral  and  superior  longitudinal  BJnu&es  con- 
tained purideut  thrombi.  Opening  in  sinus  plugged  with  clot,  Whind  which 
waa  offeiifiive  pus.  Tlie  tributary  veinn  going  to  superior  longitudinal  sinus 
from  left  motor  cortex  wore  thromboaed,  and  over  the  left  motor  cortex  wm 
slight  suppurative  meningitia 

IV.  Lateral  sinus  septicaemia. 

lUtislralive  aiscs : — 

Case  I. — Acute  irptiectmia  follovcing  otitit  m<dta  txturring  dHrin^ convaleiemcc 
from  atartet  fever.— Ft^mah,  age  6  jtiors.  Acute  otorrhica  wilU  Bwelluig  and 
cedemaover  iiiBstoid.  0[>eration  :  membrane  incieed,  mastoid  opened.  Tempera- 
ture normal  fir»t  three  days;  when  seen  again  a  week  later,  temperatum  104°, 
reapiration  30,  pulse  1  40,  jaundice,  diarrhma,  enlargement  of  liver  and  Aplcen, 
distension  of  belly,  albuminuria.  Qeneral  infection  had  occurred.  It  was 
useless  to  attempt  by  opentlion  to  prevent  further  infection  from  the  primary 
focua     Ordered  10  c.c.  auti-streptococcic  tenim  every  eix  hourc,  altogether  260 


_1 


604 


SYSTEM  OF  MEDICiyE 


tc.  injected.  Within  twenty-four  hours  it  was  clear  that  the  seram 
ontrolling  the  septic  process,  and  seven  dnys  ofter  the  first  injf^ction  Ivntpemturc 
vas  normal.  I>(trge  breniorrhagcs  occurred  into  the  ar«o1nr  tinftiie  iu  variotu 
nitiintionfl,  but  this  hn>maphili<;  eeqiiel  of  the  ncpttc  process  was  auccenftallj 
dealt  ^ith  by  luitiscurbutic  diet  and  the  administration  of  calcium  chlotid*. 
Cnraplttc  recovery  look  place. 

G,vsK  2. — Jliile,  Age  5  yeflrs.  Scarlet  fevor  follower!  by  right  ftcute  otittA, 
t6mp<>rnlurH  103',  knocking  pain  in  ear.  Operation  :  iuciaioii  of  mtinln-nne  and 
opening  of  an  tntni.  Improvement  for  two  days,  then  temperature  rose  gnulually, 
anil  in  a  wevk  had  r^>achud  104*.  E'uIbc  wua  rapid  and  irrv;^iilar,  no  sif^i  in 
]un(^).  Mii-stoiil  explored  found  to  he  cellular  and  to  contain  pna ;  diaeaao 
removed,  convalescence  rapid. 

AV^tr. — The  mastoid  in  chihiren  mny  he  as  pneumatic  or  diploetic  as  in 
adults, — contrary  to  what  is  usually  titatud. 

Case  3. — -fMteml  tinuv  scpticcemia,  no  dtayTum's  tmi'?*-, — Slalo,  agp  S  yctxx 
September  3rd:  operation  fur  double  harodip.  Scptemlier  10th;  lip  healed 
latiefactorily.  September  18th:  ponie  breaking  down  of  wound,  and  child 
locked  ill  and  refuatd  food.  September  2l»t:  lip  wounds  completely  broken 
down  ;  from  this  time  to  October  6lh,  when  he  dieil,  there  waa  gradual  ettincis- 
tion,  tcinperattirc  occaoionally  00°  but  usunlly  uonuul  ;  towards  llio  end  «ome 
petechial  spots  appeared  on  the  pkin.  Sepsis  was  Mispecteil,  but  iti  origin  could 
not  be  determined.  Autoptfj, — Pua  in  right  tympanum,  which  waa  carioni^ 
mcmbrana  tyrapani  normal,  ptiriform  clot  in  right  lateral  ainus  small  beemor- 
r1iage»  in  the  pia,  pleunc,  and  lunj^'R. 

AVfc — The  absence  of  Bigns  of  inflnmmation  over  the  nwtoid  ia  no  proof 
of  the  absence  of  exCensive  disease  in  tht^  lympiino-antral  cavities,  but  in  theae 
caneB  in  infants  there  it  usually  profuac  external  otorrbu-a.  ><ote  also  the  intact 
tympanic  membrane  with  a  carious  tympanum,  and  the  absence  of  rigon  And 
high  temperature. 

V.  Lateral  sinus  saprsemla. 

Female,  age  30  ;  5^  WL',.-k9  before  seen  had  been  confined.  Three  daya  aftor 
parturitiiin  temperature  110&',  uterus  curetted,  no  effect  on  tcraperature,  which 
rose  every  day  to  100°  or  106°  ;  there  waa  no  Hhiveritig  nor  vomiting.  On  the 
tenth  day  uterus  again  cnretti^  ;  meanwhile  the  hui^l>and  and  one  servant  had 
been  taken  ill  with  typical  enteric  fever,  and  the  que-tion  arose.  Was  this  also 
s  case  of  typhoid  ?  When  seen  by  the  writer  temperature  had  been  lOO"  or  lOB" 
every  day  for  flj  wotks.  A  day  or  two  before,  9«inie  deafness  of  the  right  ear 
had  been  discov^^red.  Mind  clear,  no  optic  neuritis,  patient  thin  and  weak, 
tonguA  furred,  temperature  106",  no  recollection  of  a  dischar^'e  from  th*  ear, 
though  on  right  side  drum  wa-i  absent,  and  un  wiping  promontory  with  a  littls 
cotton  wool  the  wooi  returned  slightly  damp  and  offensive.  Operation  same 
evening  :  antrum  deeply  placed,  surrounded  by  eburnated  bone,  and  about  twic« 
llio  #i2«  of  a  pea,  full  of  granuhition  tiEsue ;  no  pus.  Hesiilt:  no  rise  of  tempera- 
tore  after  operation,  rapid  convalescenca. 

Charles  A.  BAiXAXCt 
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For  the  purposes  of  the  present  article  the  title  may  he  taken  to  include 
intracraiijiil  hieroon-hii^iies  in  any  jjosilion.  Thert*  h  no  part  of  l!io  con- 
tents of  tliu  cranium  vrhich  can  hv  liiiid  to  be  free  frum  the  liahility  to 
rupture  of  hloixl-vt-saelB,  but  of  course  some  parts  are  mora  prone  to 
hsBmorrhflgo  thsin  others. 

Tbtt  a  diseased  condition  of  the  arterial  waUs  is  a  nccessjiry  condi- 
tion scums  certain  ;  yet  there  arc  uwny  cases,  tbosu,  fur  iiistanct',  occur- 
ring in  apparently  healthy  young  pereans,  in  which  such  a  condition  has 
not  lipon  demonatratftd. 

Causation, — Jlrtnotf  Causes, — Persons  of  certain  physical  conformation 
hiiVQ  long  been  regarded  as  especially  liable  to  cerebral  ha-morrlmyL* ;  sut-h 
Wi  have  a  iihurt,  thick  neck,  a  florid  complexion,  and  no  furth  :  but  ex|>eri- 
ence  teaches  that  the  lesion  is  at  least  as  comnion,  if  not  more  so,  in 
persons  of  <juitc  opposite  build.  Undoubtedly,  however,  there  are  certain 
general  conditions  which  diBiKMO  to  riiptuve  of  cerebral  vcasels. 

First  among  these  must  come  that  state  in  which  are  associated,  more 
or  less,  interstitial  fibrosis  of  the  kidneys,  hyperti-ophy  of  the  left  ventritle, 
and  other  evidences  of  a  high  arterial  blowl  -  pressure.  ^V'hulever  the 
causal  relation  of  these  three  factors  to  one  another,  there  can  be  no 
douhc  that  in  siich  eiises  there  is  a  strong  tendency  to  degeneration 
of  the  cerebral  arteries ;  unfortunately,  however,  in  the  present  state 
of  knowledge,  the  extent  of  such  degoiic ration  must  bo  one  of  inference 
only.  Perhaps  in  the  gi-eaccr  number  of  cases  the  only  hint  of  such  a 
condition  during  life  is  the  raised  arterial  prfssure,  a,s  evidenced  by  tortuous 
radial  and  temporal  artenes,  incompressible  puE»e.  accentuated  aortic 
second  soinid,  and  jK-rhaps  some  evidence  of  hy]>ertrophy  of  the  left 
ventricle.  Such  patients  may  or  may  not  present  a  history  of  the  arthritic 
phenomena  of  gout,  and  after  death  uratic  deposits  may  be  found  in  the 
caitila^esof  their  joints.  In  50  nccrojwics  in  cerebral  ha-niurrtnigu  at  St. 
BjirthoIuiiirwV  Hospitid — in  vidilch  the  great  toe  and  other  joints  were 
opened — uratic  deposits  were  fuund  in  19  instances  {SS  j)«r  cent) ;  in  the 
remaining  .11  the  cartilages  were  ^uite  normal.  There  can  bo  no  doubt 
that  the  part  played  by  gout  is  a  very  important  one,  yet  the  arthritic 
aspect  of  the  matter  in  |]crhA|)s  the  least  important. 

There  is  a  striking  tenilency  to  heredity  in  cerelvral  hfemorrhage.  A 
single  lady,  aged  41,  during  a  violent  attack  of  sea-sickness,  beciuuc 
unconscious,  and  died  in  the  hospital :  a  large  htemorrhagc  was  fouud,  in 
the  usual  position,  which  had  l)urst  into  the  lat(>ral  ventricles.  There 
was  no  atheroma  of  the  cerebral  arteries,  and  but  very  little  of  the  aorta. 
The  kidneys  were  but  slightly  affected,  and  the  heart  scarcely  at  all 
hyperlrophicd.     But  nine  members  of  her  family,  who  during  life  had 
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presented  little  or  no  evidence  of  arterial  or  kidney  disease,  bad  died 
in  the  same  way. 

Certain  poisons  dispose  to  cerebral  hsemorrhage :  of  these  the  most 
important  are  syphilis,  lead,  and  perhaps  alcohol.  Whether  alcohol  may 
operate  as  a  direct  cause  is  not  decided ;  more  usually  its  influence  is  in- 
direct, by  inducing  a  tendency  to  degeneration,  an  influence  which  may 
affect  the  offspring. 

In  the  later  degenerative  stages  of  syphilis  the  cerebral  vessels  seem 
to  share  in  the  general  degradation  of  tissue,  but  in  some  instances  the 
brunt  of  this  degradation  may  bo  said  to  fall  upon  these  vessels ;  it  is 
possible  that  this  may  explain  some  of  those  cases  in  which  extreme 
cerebral  arterial  change  is  found  without  corresponding  heart  and  kidney 
signs. 

Persons  exposed  to  the  influence  of  lead  are,  as  is  well  known,  par- 
ticularly prono  to  gout  \  and  it  is  probably  through  the  mediation  of  gout 
that  the  liability  in  such  persons  to  cerebral  hsemorrhage  arises. 

Certain  general  blood  states  dispose  to  hfemorrhage,  and  in  these  the 
brain  tends  to  suffer  equally  with  other  tissues :  such  are  pemiciooB 
ansemia,  leucocythajmia,  purpura,  and  scurvy. 

Agt.—^Q  period  of  life  is  exempt  from  cerebral  haemorrhage,  but 
inasmuch  as  arterial  degeneration  is  most  common  in  the  later  periods,  it 
is  after  middle  age  that  we  find  the  chief  liability  to  such  hsemorrhage. 
On  this  point,  however,  there  seems  to  be  a  want  of  agreement  in  the 
published  statistics.  The  following  table  has  been  prepared  from  the 
post  mortem  records  of  St.  Bartholomew's  Hospital  during  eleven  years. 
In  that  period  3790  necropsies  (medical)  were  made,  including  132  cases 
of  intrdcranial  hiemorrhage. 

The  age  was  ascertained  in  124  cases  : — 


Hales. 

Females. 

Total. 

Per  cent,      1 

8-20  years 

6 

2 

8 

6-4 

21  -  30     „ 

4 

3 

7 

5fi 

31  -40      „ 

11 

6 

17 

13-7 

41  -  50     ,, 

32 

11 

43 

34-6 

51  -  60     ,, 

18 

6 

24 

HI -3 

61  -  70     „ 

14 

6 

20 

16-1 

71  -  80     „ 

5 

0 

0 

4  0 

90 

31 

124 

From  this  it  will  be  seen  that  the  liability  seems  to  be  greatest 
between  40  and  50,  and  to  decline  appreciably  with  each  succeeding 
decade.  These  figures  correspond  in  the  main  with  those  of  Fagge,  made 
from  a  similar  soiu-ce  to  the  above. 

Gintrac's  figures  have  been  freely  quoted  by  succeeding  authors. 
They  have  the  value  of  large  numbers,  but  they  are  largely  made  up  of 
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recorded  cases,  and  aro  thereforo  to  a  large  extent  selcct^ii.  According 
to  Ginlrac'a  tables  the  percentage  of  cases  increases  wilb  each  decade 
from  tho  ago  of  1)0,  to  attain  the  maxitim  between  61  and  70.  It  t^  al^o 
noticeable  that  as  many  as  1 7  per  cent  fall  between  70  and  RO.  This 
estimate,  then,  does  uot  accord  with  the  experience  of  two  of  the  large 
London  buspitols. 

It  ig  jHissilhb'  that  Rcnilo  degenerative  processes  may  in  some  cases 
fall  more  pariicuhirly  npou  tho  arterial  system,  a  circumstance  whioh 
will  explain  the  ruptiu-o  of  vessels  in  old  people ;  hut  it  is  contended 
that  nn  inherited  or  acquired  tendency  to  arterial  degeneration  will  lead 
to  a  dangyi-oua  condition  of  tho  vascular  wall  long  before  old  age. 

.S'rv:. — ^Afi  to  SOX  thoro  can  Ho  no  doubt  that  women  are  mnch  less 
liable  to  cerebral  ha:morrhago  than  men.  Here  perhaps  the  stJitistics  of 
the  post-mortem  room  of  a  general  ho^pit^d  may  lead  to  an  en-uncous 
concliisiun.  Reference  to  the  above  table  shown  t>0  males  (72'5  percent), 
and  34  females  (-JT'-t  per  cent).  Many  of  the  men  wore  brought  in  fiom 
the  Btreet  or  from  their  work,  where  thoy  had  fallen ;  ■women,  who  would 
bo  more  likely  to  be  seized  at  home,  would  be  more  likely  to  rumain  at 
home.  Perhaps  Ointrac's  conclusions  are  nearer  the  truth  ;  namely,  that 
the  relfttton  Iwtwcen  male  and  female  cases  is  about  57  to  \%  per  cent. 

Althutigh  women  are  equally  liable  with  nn:n  to  the  hereditary 
causes,  they  are  less  likely  than  nieji  to  acquire  the  arterial  degent; ration. 

It  seems  to  be  accepted  almost  as  an  axiom  that  cold  weather  dis- 
pofiea  to  cerebral  hemorrhage ;  to  test  this  point  the  following  table  was 
drawn  up : — ■ 


December    9 
33 


Ai-ril 
Ma; 


H 

10 
10 

31 


JiiriD 
July 

August 


H 


12 
35 


Octol'er       20 
NoviiDiW  10 

39 


It  is  true  that  the  figures  are  few,  but  the  agreement  in  numbers  between 
the  Bca-sona  jh  rather  unexpected.  Gintrac's  figures  sustain  the  impression 
that  cho  accident  is  more  likely  to  happen  in  the  cold  months. 

An  appreciable  percentage  of  cases  occur  in  the  course  of  in/ertivt 
endtKinilitis.  In  ihe  present  series  there  are  6  only,  out  of  132  ;  but  it 
is  pntlijible  that  lliis  figure  rather  understates  the  tnie  percent;igc.  In 
this  tiiso  the  accident  usually  occurs  in  persons  nndcr  middle  life. 

Tfi€  dixunisltiit''^is  uniicr  whicfi  lunnofrhnfje  nuty  Uth'  pince  we  very  various. 
It  is  quite  ubvluus  that  if  a  vessel  wall  is  so  weakened  as  to  lie  on  the 
point  of  rupLitro,  any  sudden  rise  of  blood -pressure  (or  acceleration  of 
heart-beat)  may  precipitate  such  an  accident  Hcnrc  we  find  cerebral 
haemorrhage  occurring  muler  every  possible  form  of  excitement  or  strain, 
physical  or  mental — :i>i,  for  instance,  in  whooping-cnugh,  defalcation,  stoop- 
ing or  lifting,  vowiting,  coitus,  or  sudden  mental  excitement  Many  of 
the  cases  hrnngbt  to  iho  hospitals  have  bt-guii  under  the  preliminary 
exaltation  of  drink.  Yet  in  many  instances  the  nipture  takes  place  luuler 
circumstances  of  complete  quiescence,  though   on   this  jtoint  tignrcs  are 


wanting.  A  ccrtwin  number  of  attacks  occur  during  sleep.  Of  246 
hemiplogics,  in  47  (19*1  pur  cent)  tlio  onset  ii'ua  iu  slec[>.  It  is,  of  course, 
impossible  to  Kiy  how  many  of  theso  were  tluo  ti)  hemorrhage,  and  how 
many  to  thrombosis;  in  fiict,  it  is  probaLIo  th,it  a  hirge  mimlwr  were 
thronil)Otic.  Thouj^h  tho  general  circulation  is  quieter  in  sleeping  th&n 
in  waking,  und  tboiigli  it  is  prubublc  that  tho  cortex  in  elccp  is  aiinmic; 
it  ilo(»  iii>t  follow  tlii;tt  thunj  ia  any  great  diminution  of  tho  blootl-pressure 
in  the  main  certibiid  system  of  vessels ;  indeed,  Spchl  Hrrivcs  at  the  con- 
cludiou  thut,  though  the  brain  as  a  whole  contains  less  blood  during  sleep 
thiin  in  wakiug  hours,  certain  parts  of  the  busc(tbcgangluil)  areprx>bab1y 
in  a  sLite  of  reilative  congestion. 

General    anatomical    and    physical    considerations. — Tho    cop: 
blood-sii[ip!y  ni'Ci^-iSJtry  for  tho  ocrdiriil  funotiuns  i^*  l»rought  to  the  Ixiso 
the  Ijniiu  by  four  large  vessels,  which  hej'c  form   the  I'eniurkHble  anasto- 
mosis known  as  the  circle,  or  polygon,  of  WilHs.     Tho  anterior  or  c;irott(l 
elonient  of  this  is  perhaiis  the  most  important  in  the  present  coiiiiectiou. 

Tho  internal  cjirotiil  may  lie  regarded  in  three  divisions.  'l"ho  an- 
terior division,  culled  the  interior  cerebral,  passes  forvvards  and  upurards 
over  the  genu  of  the  corjms  callosum  to  supply  tho  inner  aspect  of  the 
hemisphere  and  tho  greater  part  of  tho  anterior  lobe.  It  wiastcmoKes 
with  its  fellow  by  tlio  untcrior  cummiinicating  artery,  luid  it  gives  ou 
branchoK  internally  to  tho  head  of  the  nucleus  caiidatiis  and  to  the  corona 
radiata  of  the  anterior  lobe.  The  midille  division,  the  midille  cerebral 
or  Sylvian  artery,  is  practically  the  direct  continuation  of  the  internal 
carotid ;  it  ia  a  large  vessel,  but  its  calibre  is  much  smaller  than  ih:tt  of 
the  canitlcl,  ami  its  iliminution  in  aixo  is  almoat  sudden.  It  is  the  most 
important  of  tho  cerebral  vessels ;  it  couraes  Literally  over  the  anterior 
perforated  sptico  into  the  fissure  of  SyUius,  to  bo  distributed  to  the  greater 
[Kirt  of  the  anterior  lobe,  and  to  all  the  parietal  region,  including  thercfoTA 
the  Uolanilic  area  and  a  portion  of  the  posterior  cortex.  In  passiiig 
across  the  anterior  perforateil  space  it  gives  olf  a  number  of  braitehea^^| 
right  anglcii  to  its  own  axis,  which  pass  in  to  supply  the  so-cdltHi  ba^^^l 
ganglia,  the  internal  ea])sule,  and  part  of  the  optic  thalamus.  One  e^w- 
cbiUy  large  and  iraportuut  branch  passes  between  the  external  capsule  and 
nucleus  lentieiitaris,  and  then  into  the  latter;  and  this  branch  hits  been 
shown  by  Charcot  to  be  particularly  protio  to  disease  and  rupture ;  tho 
third  division,  if  so  it  may  be  called,  is  the  posterior  communicating, 
which  passes  Uickwanls  to  join  tlic  posterior  cerebrals,  thus  completing 
tho  ciiplo  of  Willis.  Under  normal  circumstances  this  is  a  small  Vessel; 
but  it  is  an  important  one,  as  it  forms  tho  basic  anastomoses  between  the 
carotid  and  vertebral  systems. 

The  vertdbr-al  arteries  on  entering  the  cranium  give  off  the  posterior 
curebcllars,  and  then  join  to  form  the  basilar  artery,  which  runs  forward, 
gi-ooving  the  pons  Varolii,  and  giving  off  lutmy  bmJlthes,  latenUly  und 
vertiL-ally*  to  supply  the  })ons  and  cranial  nerve  nuclei.  Close  to  the 
origin  of  the  basilar  arise  tlie  median  ccrebcllara  distributed  to  the  inferior 
aspect  of  the  cerebellum ;  and  at  tho  anterior  edge  of  the  pons  are  gives 


off  the  superior  cerobeUars  which  supply  the  superior  aspect  of  the 
ccrel)pni]in. 

The  luisilar  <linfles  n.  little  in  front  of  this  into  the  two  great  posterior 
ccrebmlR,  which  course  n^und  the  crura  certOiri  to  supply  the  cortex  of 
the  lcm(joro-spberioi"JfiI  and  posterior  lobes,  sending  in  1)ninche3  to  nourish 
the  crU9,  optic  thiibimus,  lUid  coy^yna  radiata  of  the  posterior  lobes.  The 
nnatomical  diRpnution  of  th<)  vessels  in  the  brain  has  l>eon  exhaustively 
Iraitetl  of  in  the  works  of  Durei. 

The  dura  mater  is  supplied  by  (i.)  the  anterior  meningcul,  derived 
from  the  anterior  ethmoiiiiil  braneh  of  the  ophthalmic  artery;  (ii.)  a  few 
twiga  from  the  ascending  pharyngeal ;  (iii.)  the  middle  meningeal,  from 
the  iiitfrnal  maxinary,  a  large  vessel  which  supplies  practically  the  whole 
of  the  dura  mater  except  the  extreme  anterior  part  and  that  of  tLe 
posterior  fosaie  covering  the  corebcHum ;  (iv.)  the  SHiall  meningeal,  a 
branch  of  the  hist  to  the  Gasserian  ganglion  and  dura  mater  of  the 
middle  fossa;  (v.)  the  posterior  meningeal  from  the  vertebral,  supplying 
the  dura  mater  of  the  posterior  fossju. 

Besides  the  basic  uuast-omosis  of  the  circle  of  Willis  there  is  every 
reason  to  believe  that  there  is  a  free  anastomosis  between  the  conical 
cerebral  vc-sscls.  Duret  admits  the  occasional  existence  of  an  anastomosis, 
but  considers  it  to  bo  less  free  and  constiiiit  than  other  writers. 
However,  Hcubner  ami  others,  Biscons,  Mendel,  and  Tedescihi  seem  to 
have  demon^tnitrd  ih'm  anastomosis  conclusively.  The  branches  to 
the  nuclei  of  the  haso,  however,  are  terminal,  This  point  is  illustratefl 
by  a  case  in  which  the  nnddle  cercbnil  was  found  oompletcly  plugged 
soon  after  its  origin  from  the  carotid ;  the  cauilate  and  lenticular 
nuclei  were  so  softened  that  they  could  be  almost  shelled  out,  while  the 
nutrition  of  the  cortex  was  everjTvhere  perfect.  If  therefore,  as  has 
bceu  suggested  (Tedcschi),  there  is  any  anastomosis  between  basic  and 
cortical  branches,  it  must  be  very  Jnconsidera]))e. 

Pfrutinritie^  nf  the  ca'tfyrai  cireulalion.—The  following  features  of  the 
cerebral  circulation  may  explain,  to  some  extent,  the  liability  of  the 
vessels  to  disease 

(ji)  The  bniin  receives  its  hlooci  by  two  distinct  channels,  the  carotid 
and  vertehraL 

(h)  In  comparing  these  two  systems  it  may  be  noted  that  the 
diminution  in  size  in  more  gradual  in  the  vertebral  than  in  the  carotid  ; 
which  may  explain  the  greater  liability  of  the  latter  to  uthcromu  und 
rupture. 

(i^)  The  part  of  the  or^n  requiring  the  greatest  blood -supply  is 
outside,  therefore  the  mjiin  divisions  of  the  gieat  vessels  are  distributed 
over  the  cort<*x  by  gro^lnal  dicthotoraouH  division,  romparabli>  with  the 
usual  din?ion  of  arteries  all  over  the  body.  It  must  bo  owing  to  this 
circumsianco  lluit  ha-monbage  is  less  common  by  far  in  these  vessels  than 
iu  those  to  ibe  internal  {Kirts. 

(d)  The  vessel;*  for  internal  distribution  come  off,  as  above  described, 
at  right  angles    from  the  main  tnmks ;    such  as  the   middle  cerebral, 
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posterior  cerebral,  basilar.  Tliis  means  friction,  for  the  less  the  angle 
made  by  two  branches  the  less  the  resistance  to  the  flov  •  but  these 
vessels  ure  very  smull,  they  Imve  a  couipamtivcU'  short  course,  and  are 
practiailLy  terminal.  Indoctl,  an  Mi^ndel  suggests,  tl  is  prol)al>le  that 
the  prejwnre  in  those  small  veswfls  ia  not  very  much  less  than  that  in  the 
carotid  itself.  The  strain  then  upon  the  ivft)ls  of  thoac  vessels  U 
prolKibly  fur  tn  excess  of  that  on  the  walls  of  vesseU  of  a  coiTesponding 
calibre  in  the  cortex  or  elsewhere  in  the  body. 

(e)  By  tho  researches  of  Bayliss  and  Hill  doubt  has  hoen  thrown 
upon  the  existence  of  a  vasomot^or  mechanism  in  the  brain.  They 
obtained  no  evidence  of  such  a  niechanism  by  atimulutiug  the  vaso-motor 
centre,  the  central  end  of  the  divided  spinal  cord,  or  tho  !f.tc]late  ganglion. 
According  to  these  writcps,  the  cereViml  rirculition  follows  paesivrdy  the 
changes  in  general  ai-teriid  and  venous  pressure.  Gnlland  (5),  Morison 
(3l«),  and  othci^  however,  have  found  nerve  fibrils  on  the  veascla  of  the 
pia  mater  which  may  he  vaso-motor,  It.  is  diflicult.  moreover,  to  accept 
tho  propositiun  that  an  important  system  of  vessels,  provided  with  wcll- 
developi'd  muscular  coats  and  supplying  blnod  loaiicha  highly  Kpecialised 
organ  as  the  brain,  should  be  unprovided  with  any  special  direct  oon- 
trolling  merhanisni  whatever. 

Pathologry  and  Morbid  anatomy. — ^(A)  The  sUloof  the  Mood-rosseL 
(B)  Associated  lesions  elsewhere.  (C)  Mechanical  eft'ects  of  ha''niorrbage. 
(D)  Situation  of  the  focus  of  luemorrhage.     (E)  Secondary  degenerations. 

(A)  T/i'!  sf»k  f'f  the  bhofl-rtssel. — It  is  obvious  that  before  rupture  of  i 
vessel  can  take  place  there  must  be  some  preparatory  weakening  of  its 
wall,  and  of  tho  causes  of  fiuch  u  weakening  the  most  important  is 
atheroma. 

Alheromn  generally  manifests  itself  in  the  form  of  patches  of  yellow 
thickening  of  the  internal  coat  of  the  vessels,  ehownng  distinctly  through 
the  thin  walls.  These  patches  may  be  of  considerable  size,  and  may 
affect  arteries  of  all  sizrs  from  the  carotids  and  basilar  to  snuill  arterioles 
of  less  than  a  millimetre  in  diameter.  The  condition  is  8Up])osed  to  be 
preceded  by  thickening  of  the  internal  coat,  of  an  intlamniatory  nature  at 
first — an  endarteritis.  This  thickeuing  may  remain  as  such,  with  a 
tendency  to  increase,  and  so  to  obliterate  the  lumen  of  tho  vessel,  at  tho 
ttame  time  causing  an  atrophy  of  the  middle  or  muscular  coat,  a  condition 
resembling  the  lesion  known  as  endarteritis  obliterans  which  occurs  in 
syphilitic  subjects.  The  effect  of  this  is  to  stiffen  the  ■wall,  and  to  dis- 
pose rather  to  thrombosis  than  to  rupture. 

But  in  other  cases,  and  in  the  majority,  this  thickening  tends  tn 
caseous  degeneration  and  softening,  so  producing  tho  characteristic  j-ellow 
patches  above  referred  to.  The  change  may  stop  here,  and  agriin  tend  lo 
favour  tbromboais  ;  or  the  caseation  may  proceed  to  the  dejioait  of  lime 
salts  with  great  impairment  to  the  elasticity  of  the  wall,  though  not 
necessarily  so  weakening  it  as  to  lead  to  rupture.  Such  a  state  of 
affairs,  as  Charcot  and  Boucbatd  have  suggested,  may  however  tend  to 
raise  tho  pressure  in  the  small  arterioles  beyond,  and  so  to  aid  in  the 
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formation  of  miliary  aneurysms  in  thcso  arterioles.  But  ibe  cnscjition 
frc'iutiiitly  takes  a  {lilTcrciit  course  ;  it  aoftens  and  brcalvS  tluwn  ;  and  then 
tluTo  rosiiltii  :in  artiwl  wmikening  of  tho  wall  with,  soom^r  or  lau?r,  the 
fcirm-ition  of  an  aneurysmal  dilatation,  the  biii'^iiig  of  which  is  favoured 
to  some  extent  by  the  companalvo  want  of  support  of  the  cerehral 
vessels  liy  siirruutidijig  tissues.  These  aneurysms  show  sume  simiiarily  iu 
eizti  and  appeiu'ance,  and  perhaps  also  in  scinie  of  the  coiiditiona  of  their 
formation,  to  those  found  in  ihe  lungs  in  phthisis.  They  vary  in  sizo  from 
that  of  a  pin's  head  to  that  of  a  pea,  and  sometiraea  much  larger — as  large 
ftsnsnmll  chestnut  inonccase(Ba8tiiiJi,  2).  llicyarc  found  most  commonly 
on  the  niiddlu  eerehnil,  or  its  lai^e  branches  ;  and  frct|nently  in  tho 
fork  formed  by  the  division  of  the  vessel  Out  of  108  eases  of  persona 
di'Jiil  of  cerehrnl  h.'emorrhago,  they  wore  found  in  IS;  anil  of  these  II 
were  on  the  middle  cerebral.  It  should  be  stnted,  however,  that  (lull 
found  aneurysm  of  tho  hasihir  more  cojnmon  than  of  any  other 
artery,  thus: — basilar,  20;  middle  cerebral,  15.  These  aneurj'ama  are 
frequently  multiple,  and  no  dnubt  will  account,  by  thsir  rupture,  for 
many  of  the  nraehnniil  ha^morjliagen ;  though  they  arc  often  impossible 
to  find  on  account  of  the  large  quantity  of  surrounding  clot.  It  must 
nnt  he  supposed,  however,  that  aneurysms  of  this  size  are  common  causes 
of  intra-cercliral  hiL-morrhage.  Atheroma  of  the  cerebral  vessels  is  found 
ill  an  ovLTwheltning  percentage  of  cases  of  ha^raorrhaj^e.  Out  of  108 
cases  in  which  this  point  was  definitely  noted,  more  or  leaa  atheroma  was 
found  in  92  (84*2  per  cent). 

C-onversely,  however,  atheroma  is  a  fairly  common  lesion,  whether 
associitted  with  cerebral  hiemorrhage  or  not.  Out  of  675  necropsies 
during  tho  last  two  years  tho  cerebral  arteries  presented  more  or  leas 
atheroma  in  46  ;  and  during  the  same  period  there  occurred  25  Aises  of 
cerebral  hipmorrhago  of  which,  say,  8i  per  cent  presented  atheroma. 
Wc  may  conclude,  then,  from  these  figures  that  atheroma  without  cerebral 
bieraorrhage  is  at  least  as  common  again  ii&  atheroma  with  it 

Mtliitr}/  aitfiiri/snis. — ^In  lSfi8  Charcot  and  Honrhard  (1ft)  made  their 
memorable  obwervations  on  aneurysms  of  the  smaller  arterioles,  to  which 
they  gave  the  iiumo  miliary  aneurysms  (rVJc  vol.  vi.  p.  S33).  These 
take  the  form  of  minute  dilatations  of  the  arteriolar  wall,  sometimes  fusi- 
form and  elongated,  aomotimps  distinctly  saccular.  They  can  he  seen  with 
the  nakwl  eye,  as  minute  red  grains  on  the  vascular  twigs.  These  writers 
considered  the  lesion  to  be  essentially  a  periarteritis.  They  admitted 
that  atheroma  nuiy  coexist  in  the  larger  ves-sols,  but  did  not  conaider 
that  atheroma  hjta  any  direct  relation  with  these  aneurysms  or  with 
cerebml  ha-morrhage.  The  part  they  assign  to  athcrora.a  is  the  stiflening 
and  want  of  elasticity  of  vessels  affected  by  it,  and  the  consequent 
transmiRKion  of  the  shock  of  the  heart-beat  to  vessels  less  able  to  bear  it 
and  already  weakened  by  this  periarteritis. 

Subse^pient  oU^iervcrs  have  place)!  the  initial  lesion  in  the  internal 
coat.  Eichler  and  others  have  looked  upon  it  aa  a  combined  lesion,  a 
peri'cndarteritis.     Tho  comraon-senae  view  is  to  look  upon  atheroma  and 
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miliary  niieiirvsm  aa  manifestations  of  the  name  process.  No  doubt 
miliary  aneurysms  are  fouml  in  some  eaaca  without  uthcrt:)nia,  and  the 
reverse  is  truu ;  but  is  It  iictessary  on  that  account  to  suppose  a  different 
morbid  process  in  the  two  cases  7 

The  giwit  centnil  fact  in  the  chain  of  events  is  the  rise  of  arterial 
tension  or  stress  on  the  vascuLir  ■\v,'iU.  Hypertrophy  of  the  left  ^'urIl^icle 
is  a  part  of  this  proce^is,  and  th\is  the  ubnormiil  shixk  of  the  pul«e- 
wave  Itecomes  an  accessory  factor.  As  the  viutular  walls  become  more 
and  more  rijjid,  the  puise-wavo  is  less  and  leas  taken  up  in  its  tran»- 
mission;  nnd  it  arrives  at  the  smstU  twii^  with  a  furce  much  lo« 
modified  than  is  normally  the  case.  "Why  in  some  cases  there  should 
lii:  miliiin'  aneuryi-ma  withont  apparent  intervention  of  atheroma  is  a 
difficulty  of  the  same  nature  as  the  fre<|uent  want  of  projwrtion  bctiraen 
the  amount  of  hypertrophy  of  the  left  venti-iclo  and  the  extent  of  an 
interstitial  fibrosis  of  the  kidney. 

Tlio  effect  uf  contixiucil  increase  of  blood-pressure  upon  the  vaacidar 
wall  is  admirably  illustrateil  by  the  state  of  the  pulmonary  artery 
mider  such  ciiTumstaiices.  The  pulmonary  artery  is  less  often  affected 
by  atheroma  than  the  aorUi,  as  it  i^  leas  subject  to  increases  of  hlood- 
preasure.  But  in  any  condition  which  dr>e3  raise  the  pressure  in  the 
X'essel — such  an  mitral  disease  or  pmphysema— yellow  specks  of  atheroma 
soon  appear,  distnbuted  chiefly  about  the  bifurcation  which  receives  the 
full  force  of  the  ptilse-wave. 

for  a  more  detiulcd  account  of  these  arterial  leaiona,  gee  the  article 
on  "  Arterial  Degenerations  and  IHseases,"  vol.  \'i.  p.  319. 

Iirfeditv  eHclucjiiditis. — Before  leaving  the  consideration  of  the  vcssela, 
notice  should  be  taken  of  a  not  uncommon  termination  of  infecti^'« 
enilocafditLB  ;  namely,  rupture  of  nn  embolic  aneurysm.  Aneurysms  of 
this  nature  are  wiused  by  the  blocking  of  a  vessrl  by  an  embolus, — usually 
a  small  tug  of  fibrin  from  the  valve, — landed  with  microbes.  By  their 
proliferation  the  niicrobfs  i;ivo  rise  U.>  au  acute  inflammation  of  the  i\*a!l 
of  the  blocked  vessel,  which  results  in  the  rapid  formation  of  an  aneurysm, 
which  may  rupture.  Out  of  13i  cases  of  corcbral  hemorrhage  C  were 
ascoi-tained  to  l>e  of  this  nature ;  but  it  is  prolwilila  that  this  estimate  ii 
considerably  under  the  true  proportion  (I'ide  art.  "Kmholism,"  voL  vi 
p.  250. 

Aneurysms  of  the  cerebral  vcwels  occurring  in  young  persons  are 
genendly  of  this  description.  Dr.  Church,  some  time  before  the  microhie 
origin  of  such  aneurysms  was  understood,  showed  that  they  arc  generally 
associated  with  diseases  of  the  valves  of  the  heai't ;  and  he  gives  a  list  of 
13  ca.109,  all  between  the  ages  of  13  ami  20. 

(B)  Associafi:d  h-sivus  of  hearty  kiJueif,  ami  tfeneral  ctrtmlo/inn.— 
The  correlation  of  these  factors,  and  their  relative  iniportjxnce  in  cerebral 
hiemorrliage,  are  matters  about  which  there  is  still  much  diversity  uf 
opinion.  An  attempt  has  been  made  in  the  following  table  to  arrange  these 
lesions  so  as  lo  show  the  frequency  of  their  association.  The  figures  are 
made  up  from  a  total  number  uf  110  cases  of  cerebral  hiemon*hage  ; — 
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AkMM;l«l«tl  LvkkuM 

lbl«i. 

FotutlM. 

Tntftl. 

pMTenU 

1.  Atliorniiia  ofOTrplirBls  mul  aortji.     Hyjiprtrophy 
of  lt>ft  V'cntnclc.     Cliroijic  jutontuial  DC|<lir)tis. 

65 

ir 

74 

Bfl-o 

2.    AthuToiiia  of  orrlitnl*  nnil  anrts.     Xo  KyJ"''- 

4 

■1 

6 

S'4 

trupliy  or  I«rt  reutriclA.     Cbrouit:  iDtentitittl  ne- 

j>Iirilis. 

3.  Atheroma  of  cerolinila  and  aartA.      Hyper- 

1 

1 

8 

7-2 

tro|>liv  uf  li*-arc.     Xo  iliM<<ui«  of  ki<liii'V, 

K.   Acberiniiii  orn'rcbnili  Jinil  inirlii  only. 

4 

3 

S 

(•4 

£.  No  atheroma.     H«vc  h;p«rtropit>d.     Chrouic 

i 

2 

6 

fi-4 

iiibfTatiiial  nei>hntiN. 

«.  Chronic  interstitial  n^Titiritis  on]v. 

2 

2 

4 

s-« 

".   No  lo<iioii  of  vesfit'ls,  lioait.  or  ki'liiev  found. 

2 

1 

3 

2-7 

8.  Atiriirysm  of    ccrelrat    vessels  williout  any 

5 

0 

£ 

4 '5 

otlier  lesion. 

It  will  be  seen  at  otice  how  comnionly  granular  Ividncy,  hypertrophy 
of  the  left  %-entricle  and  atheroma  aro  found  in  associatioti.  Alheroinn 
ni»y  oxist  alone,  or  without  one  or  other  of  the  ui>uj(]ty  associated 
lesions,  aa  shown  by  Nos.  4,  2,  and  3.  On  the  other  hand,  we  find  no 
atheroma  in  fl^  6,  and  7,  milking  a  U^tt-il  of  1.1  caKcs,  or  1 1'K  ]»or  cent. 

Ctrcat  stress  has  properly  Ijeen  laid  upon  the  e\'iilenceB  of  chronic  hi^jh 
tension  or  stress  of  the  coats  of  the  arterica,  and  \X»  proljal-ile  caiisal  relation 
to  arterial  degeneration  ;  hut  wo  still  find  a  considcraWe  percentage  of  cases 
of  cerehml  hemorrhage  without  such  evidences  as  above  shown.  Accord- 
ing to  Charcot  and  Boucharii,  and  other  Continental  oheerrers,  this  per- 
centage is  still  higher.  To  explain  such  cases  it  scents  almost  noce«.B;iry 
to  look  for  some  inherent  tendency  to  arterial  degeneration  ;  especially 
in  thoRo  cases,  which  occur  occaiiionally  in  the  experience  of  every 
physician,  in  which  the  nipture  takes  jiluce  in  young  and  apparently 
hejilthy  j)crsons  who  presented  no  evidence  of  higli  blood  pi-easure  either 
before  death  or  after.  In  thi»  same  category  must  be  incltnled  that  form 
chafacteriaed  by  early  death  and  a  tendency  to  run  in  families. 

Nothnagel  dmwa  attention  to  the  olisen'ntion  of  Frcrirhs  that  out  of 
241  coses  of  Bright'a  disease,  C  otdy  auflbred  from  cerebral  ha-moiTba^o  j 
that  is,  2  per  cent.  This  i>bBervHtion  is  not  borne  out  by  ex|jerience  at  a 
London  hospital.  In  order  to  teat  this  point  it  is  found  that,  during  the 
last  two  yejirs,  out  of  G75  necropsies  there  have  been  116  cjiaea  of  ail 
diseases  in  which  the  kidneys  have  been  more  or  less  after  the  granular 
typo;  and  this  number  inchtded  20  out  of  25  cases  of  cerebral  hti'iuor- 
rhage,  or  IT'2  per  cent;  thna  the  coexistence  of  the  twu  conditio ns  \a 
much  higher  in  Ibis  country  a])iiarontty  than  on  the  Continent. 

(C)  Afeflianical  effects  of  hiemoTrhapc—'W'hca  a  considerable  vessel 
Imrsta  in  the  soft  yielding  brain-subatanco  there  is  farmed  at  first  a  more 
or  lew  oval  fnrns,  with  its  long  axis  parallel  to  the  line  of  le.Lst  re«ifltancfl; 
that  is,  in  the  lenjjth  of  the  fibres  if  the  rupture  be  in  the  white  matter. 
If  it  is  iu  the  common  posltioa  between  the  nucleus  leuticularis  and  the 


cxtemal  capaule,  it  will  tend  to  separato  these  two  stnicture*.  If  the  Ic-iik 
lie  a  gradual  oim  ilie  ctTuMeil  IiIoikI  m;iy  dot  (niic^ly,  iiiid  so  stop  any  further 
leaking,  for  .1  time  if  not  permntiently.  In  this  case  tho  clot  gnuJiuIIy 
changes  colour,  turns  brown,  soft^jns,  and  slowly  bccoinus  absorbed.  The 
curebrij  sul>stiiiK'ti  round  tho  focus  is  gcncnilly  staintnl,  sometiiuos  for  a 
digtjince  of  a  qiL'irtcr  of  an  inch.  This  stuin  la  at  first  a  cljii'et  rod,  bill 
Brwn  alters  to  brown,  and  tinnlly  to  yellow.  At  tho  same  time  the 
l:icc'i-uted  bmin  substance  undergoes  fatty  change,  and  cvctituaUr  dis- 
appears ;  Oien  a  cavity  in  foi-mcd,  oizcti  with  a  distinct  cyst  waM  (Charcot, 
12),  containing  a  yellowish  fluid,  with  at  one  period  maaaes  of  brown 
amorphous  pigment  in  it.  or  even  crystals  of  hamatoidin.  M'hcre  the 
extravasation  of  blood  is  >>ut  siuall,  absorption  i^  so  complete  ihut  only 
a  yellow  stain  may  be  lijft  behind — tho  so-cidlwl  oehreous  patche«. 

But  very  fre<pu'ntly  the  effusion  of  blnod  is  too  rapid  for  such  a 
favourable  course.  The  blot«i  is  then  pum]ied  into  the  ftoft  bniin  tissue 
and  with  Ciwh  beat  of  tho  hciart  it*  power  for  destruction  and  kcemtion 
incroase^,  on  the  principle  of  the  hydraulic  press,  Ijy  virtue  of  M-faich,  as 
the  cavity  enlarf^cs,  the  powi-r  exHrtttd  by  the  bloori-presflure  and  puUc 
becomes  onorniously  multiplied ;  •  in  fact  it  ia  dithcult  to  sec  how  a 
hfLMiiorrhago  into  the  braiu  ever  ceases,  unless  by  prcssiirc  on  the  artcrj 
itself. 

The  hi*ain  itself  now  becomes  compressed  so  that  on  openins  the 
cranium  the  convolutions  are  found  to  be  flattened  j  ut  first  chiefiy  on  tho 
side  of  the  ha?moiTh»ge,  and  later  on  both  bldvs. 

The  advance  of  tho  destructive  hromorrhago  is  practically  always 
t-owarda  the  CL»ntre  ;  bo  tliat.  urdcss  stoppecJ,  rupture  into  the  ventricles 
follow.s  sooner  or  later.  The  lateral  ventricle  nn  the  same  «dc  is  first 
filled  with  UoikI,  which  then  ooies  across  throuj;h  tho  foramen  of  Monro 
into  the  opposite  ventricle,  aud  downwards  into  the  third  ventricle  so  as 
to  distend  the  infunHibulum,  whii-h,  being  thin,  may  rupture,  and  blood 
uppcju-  in  the  anichiioid  space  about  the  bise.  At  this  stage  the  coqius 
callosunii  will  bti  found  to  bul^e  upwaids,  and  to  (luctuate.  The  fornix 
and  lower  a.'ipect  of  the  corpus  ctdlurtuni  may  be  softened  and  eroded. 
The  hinod  may  find  its  way  down  the  deaeending  comu  of  the  latent! 
ventricle  and  resipp'-ar  at  tho  base ;  but  this  passage  is  generally  stopped 
by  coniprcssion.  ]n  hemorrhages  of  this  size  the  blood  will  often  be 
found  along  the  aipiediict  of  Sylvius  and  in  ihc  fourth  vcntriclo,  from 
which  it  may  lind  its  vray  upwards  and  roinid  tlie  iiudmicles  of  the  cere- 
bellum, coating  the  litter  with  a  thin  layer  of  elot. 

Rupture  of  vessels  of  the  base  gives  rise  to  an  effusion  of  blood  Itoneath 
lhi»  arachnoid.  In  such  haemorrhages  tho  arachnoid  cavity  of  tho  Iwue 
will  bo  filled  with  clot  which,  owing  to  its  entanglement  with  the  numbur- 


*  This  pow«r  cnn  he.  rAthcr  rtrikiiiEly  dcmourtrtteil  lij-  directinjr  u  Ktrcam  of  w»ler  nt  « 
vvry  low  pnsHnri!,  Mf  I  nini.  of  tnercury,  into  a  Ibln  indiitnil(ln>r  air-b&IL  Even  at  thU  loir 
pT«MUre  the  Imll  will  inevitalih'  ItiirM,  nIVr  >Ii->ti'ii)iiDii  ti  it^  iittnitfit.  IT*  iiBiill  pi«oe  of  !&■ 
aame  rnlitx-r  b«  tWd  over  the  uoutb  of  Vbc  delivi-T^  tuku  it  will  suittiiu  a  gnnt  fm— nii  of 
morcurj,  uy  lOi)  mtu.  or  ninv. 
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less  fitiL'  GbriU  uf  tlie  anicliuoid,  is  generally  very  firm  ;  it  mny  rUo  spread 
up  from  tho  liase  su  :ib  to  form  a  thin  ccml  of  dot  over  tlie  uliulti  brain. 

H*nioiTh:tge8  into  the  cortex  rarely  open  externally  {Chai-cot,  13), 
Init.  follow  the  general  rule  of  thruBting  towards  the  centre.  When, 
however,  tlicy  Ho  rujUiu'c  cxttTually,  tho  blood  tends  to  spread  all  over 
the  aurfiiciu  in  the  ura-chnoid  spiicu. 

^L>)  Situitiioti  of  the  focus  of  htentotrhuj^. — By  far  the  commonest  sent 
of  ha'morrhftge  is  in  the  region  of  the  lenticiilur  nuclens ;  and,  us  hofoio 
mentioned,  the  nipturcd  vuiiscl  is  most  commonly  that  brunch  of  tbo 
middle  ci-rc'bral  which  nins  Initween  that  nucleus  and  the  oxlcrnal  capsule. 
Hdwt'vcr,  in  the  larger  number  of  case*  the  destruction  of  tissue  is  so 
extenKivB  as  to  render  the  dis<x)very  of  tlie  primary  Viismlar  lesion 
impossililoj  yet  the  centre  of  the  mass  of  clot  umy  be  takon,  approxi- 
mutely,  as  tho  site  of  the  initial  lesion;  and  in  tho  following  eaaca  this 
point  has  beuii  taken  as  tho  guide  to  its  sitmition. 

Out  of  1 18  cases  in  which  the  seat  woa  noted  wo  find  76  (64*4  per 
cent)  in  which  the  foeus  hiy  e.xtenial  to  tho  lentieidar  nucleus  mid  the 
anterior  pitrt  of  the  optic  thalamus;  of  these,  32  uci-c  on  the  right  side 
and  44  on  the  left.  The  pons  Varolii  is  the  next  and  most  common 
situation;  in  19  coses  the  lesion  was  primary  and  in  the  pons  only; 
in  1 1  others  there  wore  small  hiemoirltiHges  in  the  pons,  but  the  main 
lesion  elsewhere.  So  tlwt  in  respect  of  vulnerabilicy  of  the  vessels  of 
the  |HjriH  the  figurert  gboidd  stand  at  ."50  {2^t'i  per  cent). 

The  corona  ratliata,  or  white  matter  of  the  fronUil  region,  comes  next, 
but  with  a  cuHsiderable  drop  in  tho  numbers.  The  vessels  here  concenied 
will  probably  be  the  antcinor  cerebral,  or  again  the  deep  branches  of  the 
mid«ilp  cerebral.  Of  these  we  find  6  only,  5  of  which  M"ere  on  the 
left  siile. 

Foci  confined  nmro  to  tho  optic  thalamus,  and  duo  to  rupture  of 
branches  of  the  i>osterior  cerebral,  occuiTed  in  5  iiisUinces  only,  of  which  4 
were  on  the  right  side. 

The  L'oroua  nuliata  of  tho  posterior  lobe  was  the  aeat  of  hemorrhage 
in  3  cases. 

The  cerebellum  presented  foci  of  haemorrhage  in  2  cases  only  ;  Sir  W. 
Gowers  savfi  thift  hivmorrhage  most  fruquently  follows  nipture  of  a  branch 
of  ibe  superior  cerebellar  to  the  dentate  nucleus.  The  cnis  cerebri  was 
affected  in  one  case,  but  a  large  hiemoiThuge  in  the  thalamic  region  may 
nut  infroipiently  extend  Wckwanls  down  the  crua  of  the  same  side. 

In  comparing  the  liability  to  rupture  of  the  two  syatema  of  vessels^ 
(he  carotid  and  vertehral^we  find  that  the  accident  is  just  twice  as  fre- 
qUL'ntty  in  thy  former  as  in  the  latter;  namely,  84  of  the  carotid  system, 
and  4 1  of  tho  vertebral  (tho  1 1  ]>ons  cases  included  above  come  on  both 
sides  of  tlie  nccotmt). 

Ha-morrhage  into  tbo  lateral  vcntrieles  is  rarely  primary.  It  wa« 
believed  to  be  so  in  2  of  the  cases.  According  to  l>uret,  the  walls  of  tho 
ventricles  are  mostly  supplied  by  the  posterior  cerebrals.  The  choroid 
plexus  receives  blood  from  the  carotid  as  M-ell  as  from  the  vertebral  system. 
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Miliary  aneurvHma  have  \v?vn  found  on  the  vessels  of  the  choroid  plexiu. 
But  secoiidftry  biemorrhnge  into  the  ventriclea  is  a  very  eominon  incident^ 
fLS  may  1>o  jutlgcJ  by  tho  fiict  that  it  was  found  iu  56  of  tho  abov«  cmses 
(47'4  per  cent). 

Lastly,  hftmnrrhnge  may  i&ke  place  into  tha  arachnoid  space,  and  this 
occurred  in  4  insUncL-s,  in  whkh  the  rnptnred  vc-sscl  was  not  found. 
This  form  of  htemorrhage  is  generally  named  meningeu!  hemorrhage  ;  but 
ubviouiily  it  is  due  to  lesion  of  the  cerebral  rather  than  of  tho  meningeal 
systom  of  vexaels. 

Tnio  meningeal  hmmonhage,  clue  to  rupture  of  hranchee  of  the 
meningeal  arteries,  is  most  oft<'n  traumatic.  The  effusion  of  blood  may 
be  on  either  side  of  the  dura  raatcf, — that  is,  extm  diiml,  or  subdaraL 
Subdural  hajmorrhages  of  considemble  size  may  occur  in  some  blood 
diseases  ;  such  as  purpura,  scurvy,  and  pernicious  anxmia.  Tho  oxtm 
vasated  bloo<l  forms  a  thin  layer  of  clot  over  the  hemisphere,  sometimcj 
on  1>oth  sides  symmetrica Ity.  The  clot  is  sometimes  lumiimted,  the  ^urioiu 
Iayoi-8  indicating  defiJiitc  extravasations  :  ihti  most  recent  being  next  tlic 
dum  nuiter.  Moreover,  Dr.  Ilerringham  has  shown  that  the  hiemoiThago 
can  actujilly  Ijc  seen  in  the  sLibstancc  of  the  dum  muter,  in  tho  form  of 
ecchymoses  sometimes  of  considerable  size. 

Subdural  hsemorrhage,  however,  is  more  often  seen  in  asylum  pi:actice ; 
especially  in  cases  of  general  paralytic  dementia.  An  inflammatory  origin 
of  this  clot  liiis  been  mainlained  by  Vii'chow,  a  new  which  sceias  to  be 
still  accepted  abroad.  In  this  country,  however,  the  simple  hu:tiiorrhage 
hypothesis  obtains  generally  (Wynne,  Wigglesworth).  Pr.  Moti  has  very 
kindly  given  me  some  figures  upon  this  point,  from  the  reeorda  of  the 
London  Asylum  at  Claybury.  They  arc  as  follows ; — Of  1 1 4  poeUmorlem 
examiitatious  u|»n  male  cases  he  finds  D2  (456  per  cent)  were  cases  of 
general  paralytic  ilcmentia ;  of  these,  II  {21'15  per  cent)  showed  signs 
of  cerebral  hremorrhage ;  in  tJ  of  them  the  hEemorrhiiige  was  sulidunil  only, 
in  2  of  them  in  the  bniin  tiubstancc,  and  1  iu  both  siiualiuus.  The 
average  age  of  tlieso  piitienls  was  41"  years. 

Hemorrhage  is  no  uncommon  accident  in  the  course  of  the  growth 
of  an  intracranial  tumour,  more  especially  in  those  highly  vascular 
growths  the  angiosarcomata.  Tho  ha^monhage  may  so  plough  up  the 
growth,  and  alter  appearance,  as  at  the  uccrupsy  to  ma<d(  the  original 
diseiue. 

The  traumatic  hrpmorrhagfc  lesions  Biistained  at  birth  are  generally 
meningeal  or  subarachnoid  {tUie  art.  "  Cerebral  I'aUies  of  Iniam-y/'  p.  738V 

(K)  SrcotuUvff  det/enrratims. — If  the  hwmon-hago  do  not  prove  futjd, 
yet  the  destruction  of  tissue  is  complete  ami  involves  the  motor  fibres, 
and  there  will  follow  sewjndary  degeucnvtion  of  the  pyramidid  fibres  in  liie 
medulla  and  cord.  The  great  bulk  of  the  pyramidal  Kbres  cross,  at  the 
docu8(!ati(in  of  thi*  pyramids,  to  become  the  crossed  pjTamidal  tract  in  the 
lateral  cnliinm  of  the  conl.  A  consiticrable  number,  however,  do  not  croaa^ 
but  y\ut  down  in  tho  anterior  column  of  the  cord  next  the  anterior  fissure 
A  number  of  uncrossed  lihrea  ai'C  found  in  the  "  mixctl  zone  "  of  flechsig, 


that  is,  in  tho  neighbourhood  of  the  anterior  roote.  All  these  filires 
dcgoiierato  completely,  and  finally  be«»ine  ftbsorbcd  and  disappear,  leavitig 
at  first  a  maw  of  disor^'anist'd  myclim; ;  their  phtco  is  iiltiniat<:ly  taken 
by  fibrous  or  sclerotic  tiseuo,  which  eventually  contracts  into  a  patch  of 
scar  tiesue. 

Symptoms.^ln  this  article  we  arc  mostly  coneermxl  with  such 
symptoms  as  can  be  referred  to  extravasations  of  hluod  into  or  upon  the 
brain,  and  therefore  with  the  Bymptoraa  peculiar  to  the  earlier  or  acuta 
stages  of  the  attack.  The  chronic  or  oriduring  symptoms,  being  comninn 
botli  to  hemorrhage  and  vascular  occlusion,  ore  fully  treated  of  luider  the 
latter  ho;id. 

Protlioma,  in  the  ordinary  sense  oi  the  word,  can  scarcely  be  sjiid  to 
exist.  Any  premonitory  svmpU'nis  must  be  attributed  to  circulatory 
disturbance,  or  to  small  and  gradual  hiemorrhage ;  in  tho  latter  case  such 
S3'mptcim8  are  practicully  yuirt  of  the  attack.  Aiheninia  is  the  commonest 
cause  of  vascular  uci-lusion,  and  it  is  [jossible  that  somo  of  the  symptoms 
called  proHroraal  may  he  duo  to  it.  With  tliia  reservation  tt-c  may 
mention,  among  the  so-culled  protlronial  symptoms  of  the  older  writers, 
giddiness  or  dizzinesjt,  mentid  irritiibility,  numbness  or  tingling  of  tha 
extremities,  and  headache.  Nothnagel  remarks  on  the  importance  of  a 
sudden  loss  of  tho  jwwer  of  sfwceli,  as  suddenly  regjiincd  after  a  few  hours. 

JV(f  wwW  of  tho  attJ^ick  may  be  sudden  or  gi'itdual ;  with  or  without 
loss  of  consciouaivcss,  A  sudden  and  complete  lo&a  of  consciousness  ia 
implied  in  the  name  "  apoplexy.'  Apoplexy  has  become  so  iLssociated  with 
hcemorrimge  into  the  brain  that  sudden  ha-morrhagcs  in  other  jmrlB  of  tho 
body  are  called  also  apoplectic  ;  notably  those  in  tho  lungs.  Neverthelesa 
the  general  opinion  ia  that  the  syraptoms  of  haemorrhage  into  the  brain  are 
more  often  gnulu^d  than  smldcn.  and  that  the  term  "apoplectic"  applies  less 
often  to  liffimorrhnge  than  to  embolism  (Trousseau).  It  is.  however,  usual  to 
speak,  somewhat  loosely,  of  the  early  comatose  stjigo  as  the  apoplectic  stage. 

The  exp]an;ition  of  the  apoplectic  onset  ia  still  rather  obscure.  It 
appears  to  bear  an  uncertain  relation  to  the  amount  of  blood  extravawited  ; 
for,  as  Nothnagel  argues,  a  great  hairaorrhugc  may  present  a  gmduul 
development  uf  syniptimis,  while  a  small  one  may  exhibit  the  plctiiro  of 
a|K>plcxy.  The  terms  "cerebral  surprise"  (Trousseau)  and  "cerebral 
shock  "  (Hnjihlings  .biekson)  servo  to  convey  to  tho  mind  the  idea  of  tho 
suddcnncjss  rather  than  of  the  extent  of  the  lesion.  Whether  the  loss  of 
consciousness  ia  to  be  referred  to  sudden  rise  uf  intmcmnial  pressure, 
as  tho  oxi»eriment8  of  Pagenstccher  would  seem  to  prove,  or  to  in- 
terference with  blood-supply  (arremia),  again  in  its  turn  due  to  pressure 
on  vessels  (AlHM-cromhie),  or  to  a  condition  allied  to  concussion,  must  at 
present  be  a  matter  of  opinion.  A.itley  Coo])p,r  prfuluced  a  temporary 
loss  of  consciousness  by  pressure  of  the  finger  on  tho  brain  through  a 
trephine  hole;  and  ItergniiLnn  rendered  a  child  comatose  by  compressing  ft 
muningoccio :  but  neither  of  these  authors  say  how  long  the  loss  of 
consciousness  lasted  under  prosHire,  or  whether  consciousness  returned 
without  relief  of  pressure 


The  onset  may  be  quite  pntnlosa  ;  but  &  sudden  BbBr|>  P»>"  in  tho  head 
u  not  uncommnn  (Ahurcrombie},  especially  whfn  the  uxtruvaiiacion  is 
into  the  arachnoid  spiice :  8iic'h  a  [utn,  foliowi>il  immediatoty  by  ooma, 
suggesto  also  &  largo  haetmorrhnge  into  the  ventricles. 

Conviilsiuns,  geriu'rally  spo^ikiiig,  nre  not  conunun.  When  tbcy  occtir 
they  usuully  appear  in  the  isirly  stagt*.  Where  they  uru  loi-ul  tbcy  suggest 
presure  nn  corticjil  areas,  and  thoroforfl  extravasation  into  the  oncbnuid 
Bjku-e.     They  are  also  common  in  hfemorrliago  into  the  p<ins. 

The  patient  may  I'ccover  consciousness,  partially  or  completely ;  or 
the  h>s.s  of  cotiHL'ioiisnf.'HS  of  the  initial  attack  may  dee[)en,  frum  a  state 
in  which  he  can  be  jiartiiiUy  aronaed,  into  the  deepest  coma  or  cams, 
which  may  liLst  for  many  hours  or  sometimes  for  days  belore  death 
('•  Ingi'avesceitt  apoplexy '). 

Al  this  pei-iod  the  skin  may  be  found  moist  with  sweat,  sometimes  so 
excessively  as  to  saturate  the  clothes.  The  veins  of  the  face  and  neck 
may  be  turgid,  and  ihe  countenance  generally  cyannsed,  but  this  state  will 
vary  with  thcs  amontit  of  resinYatonk'  emharntssmeiit.  On  tlie  other  biutd, 
in  the  gravest  cases  the  countenance  may  be  placid  and  pale,  or  of  natural 
cnlour,  a»  in  sloep. 

The  breathing  is  often  stertorous,  with  noisy  rattlings  in  tlie  throat, 
duo  to  accumulations  within  tbo  trachea  of  socretions,  and  oft^n  of  food 
and  drink ;  the  natural  and  imperious  reflex  cuugb  being  diminished,  is 
common  with  the  other  rcfiexejs  by  thp  depth  of  the  coma. 

Owing  to  the  complete  muscular  "  resobition "  the  cheeks  will  be 
fiaccid,  and  may  bo  dr.iwiL  in  and  puiTud  out  by  the  respiratory  move- 
ments. A  aimikr  condition  of  the  soft  pahite  may  give  rise  to  loud 
snoring  and  stertor. 

The  respiratory  rhythm  ia  frequently  unaltered,  but  any  alteration  » 
a  symptom  of  grave  itnport.  It  may  bu  ii-rcgiUar  or  deep  and  slow. 
The  Cheyne-Stokes  rhythm  is  gpnorally  of  fatjil  augury. 

The  state  of  the  puliiu  in  variable ;  more  commonly  it  is  slow  and 
deliliemte,  sometimes  it  is  rapid.  An  irregular  pulse  is  a  sign  of  gi-ave 
importance.  High  blood- pressure  is  rather  a  sign  of  the  conditions  which 
favoured  the  hemorrhage  than  a  consei|uencB  of  it  The  atfei-tion  oi 
respiration  depflnds  largely  upon  intracranial  presaure^  ixs  has  been 
shown  by  the  experiments  of  Spencer  and  Ilorsley,  who  fiad  that  a  rise  of 
intracranial  pressure  is  followed  by  sloiring  of  the  rejspiraiion  and  of  the 
heart,  even  to  complete  temporary  arrest. 

Vomiting  may  occur  early  in  the  attack.  Tt  is,  as  Sir  WiHiam  Oowera 
remarks,  e«pecially  common  in  bfemorrhage  into  tbo  cerehelhim. 

The  position  and  movements  of  the  eyes  and  heivd  often  give  important 
evidence  of  the  unilateral  situation  of  the  lesion.  There  is  a  tendency, 
frequently  well  marked,  for  the  head  to  turn  to  one  side ;  and  with  this 
may  bo  scon  a  conjugate  deviation  of  the  eyes  in  the  same  direction. 
This  seems  to  be  duo  rather  to  unopposed  action  of  the  muscles  on  the 
side  of  the  lesion  than  to  definite  spasm.  The  patient  is  then  Kiid  to 
look  towards  the  lesion.     Tlte  importance  of  this  sign  was  insisted  upon 
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by  Provost  in  an  ablo  monograph  in  wbieb  he  affirms  that  it  iiIwayB 
hulicates  an  orjjianic  Itisioii  of  the  liraiii.  The  syu)j>tom  tcndit  to  dUapp^MU* 
in  two  or  three  days.  It  may  noniotimos  appeiir  in  novere  oiie-8i<Ie<i 
convulsions  of  an  epileptic  niiture.  It  must  be  remembered,  however, 
thai  during  n  convnUioii  the  deviation  may  be  in  the  oppob-ite  direction, 
ivhcn  it  is  due  to  H|Kism.  Mur«ovcr,  in  hiemorrhage  into  the  pons  with 
legion  of  the  sixth  mioltnis,  tho  eyes  lixjk  away  from  the  lesion. 

The  condition  of  the  pupils  is  t-oo  vanalile  to  pvo  nmch  help  in 
diajrnofiisi.  Tbcy  may  present  every  degree  of  dilatation  or  coiitruclion, 
or  they  may  be  unec)iial. 

L'erebiul  h.Tmorrhiigo  never  gi\*tts  rise  to  optic  neiiritiii,  but  important 
indications  of  the  antecedent  condition  of  tho  patient  may  Ite  gathered 
by  examination  of  the  fundus,  where  niuy  also  be  seen  sometimes 
hscmorrhages  recent  and  old,  and  iKTitaps  albumiiniric  rctinttii}. 

TtiB  temperature  \ias  romved  much  attention  from  BoTirnevillt!, 
whose  rBsearchea  have  a  gi'ftat  clinicai  value.  In  large  rapidly  fatal 
hffmorrhages  there  i.s  genenilly  a  fall  of  the  general  temperature  at  firet. 
It  may  fall  to  90"  K,  or  even  94'4''  (Eastian,  4),  and  the  patient  may  die 
bf^fore  reaction  sets  in.  But  more  often  this  fall  is  followed  by  a  rise; 
gradual  in  some  coses,  rapid  in  othei's.  In  slight  cases  it  may  nso  to 
lilllo  above  the  normal;  but  in  severe  eases  it  may  rise  stea<)ily  to 
108°  F.  or  even  higher.  In  large  ventricular  extravasations,  and  in 
ha-morrbage  involving  the  pons  and  medulla,  this  rise  is  often  extremely 
rapid. 

In  unilateral  lesions,  even  in  the  apoplectic  stage,  there  is  a  difference 
in  the  temperature  of  the  two  aides  of  the  body,  so  marked  aometimea  aa 
to  be  recognised  by  touch  (Lc-pine,  29).  I)r.  Bastian  {;!)  points  out  that 
this  difrerence  is  caused  by  u  fall  on  the  non-paralysed,  rather  than  a  rise 
on  the  pjindyscd  side,  as  is  stated  by  most  writers. 

In  cases  of  large  hsmorrhagea  the  redexes  arn  all  abolished,  super- 
ficial, deep,  and  conjunctival.  The  sphincters  of  the  bladder  and  rectum 
are  relaxed,  and  lu'ino  and  fieces  passed.  The  lU'ine  may  be  plentiful 
in  ijuantily  acid  corLtain  albumin;  it  may  also  coiituin  sugar. 

In  the  state  of  deepest  coma  the  limbs  lie  completely  llaccid,  so  lliiit 
it  is  impossible  to  judge  whether  there  l>e  any  weakness  of  one  side.  But 
as  the  coma  becomes  less  deep,  slight  movements  may  bo  seen  in  the 
limbs  of  the  soiuid  side ;  atjd  when  lifted  the  arm  on  this  side  falls 
less  hciivily  than  that  of  the  other.  Sometimes  there  is  a  marked  rigidity 
of  the  limbs  on  the  pandysed  side,  a  rigidity  attributed  by  some  oltservers 
to  cerebral  irritation.  Any  such  e;u'ly  rigidity  is  of  course  to  Imj  dis- 
tinguifihod  from  tho  rigidity  of  a  later  stago  of  paralysis  (p.  5G7). 

The  extreme  diRimlty  in  the  way  of  diagnosis  between  ha;morrhage 
and  vascular  occlusion  makes  it  impossible  to  say  how  many  of  the 
slighter  cases  of  hemiplegia  are  duo  to  the  one  cause  or  the  otlier.  There 
din  be  little  doubt,  howuver,  that  small  haemorrhages,  like  thrombosis,  may 
be  uriaccomjwnicd  by  loss  of  consciousness.  The  frequent  discovery  of 
old  foci  of  hn-morrltage,  without  any  history   of   an  apupleutie  attack, 
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cotifiiTaB  this  impraaaion.     This  subject  is  further  discussed  uikW  the 
hoad  of  {lifferential  diiLgiioBifi. 

Uuratinn. — Sudden  death  is  very  rare.  One  case  is  i^uoted  by  Fagge ; 
in  it  the  hoemorrbage  was  at.  the  base.  It  in  proljiiblo  thut  the  explann- 
liun  of  such  CHses  miLsl  lie  in  »  prufuuud  intctferunce  with  vital  functium 
due  ti)  pi-bssui'G  on  the  mcdull;!. 

There  are  aevera!  leconled  instances  of  death  in  five  to  ten  minutes; 
but  more  conmiouly  life  is  proKnij'L'd  from  two  lo  twelve  bottm,  and  in 
sonii!  Oixs&i  the  patldit  nmy  remain  in  a  sUite  of  c(»m])lutti  unconsciniisnesi 
for  a  week  or  ten  days  before  death.  In  fatal  cases  the  respiration  ceases 
before  the  pulse. 

The  inilinl  apoplectic  coma  may  pass  off  in  a  few  hours,  the  patient 
may  recover  consciousness,  and  then  suddenly  relapse  into  fatal  coma;  an 
indication  of  secondary  rupture  of  the  focus  of  huemorrhage  into  the 
ventricles. 

In  cJiflcs  which  eml  in  recovery  the  coma  may  pass  off  in  any  time 
fi-om  half  an  hour  to  six  hours.  The  earliest  cvidcnco  of  a  change  for 
tlie  briier  Js  a  return  of  the  rello.\ea.  There  is  genentlly  aorne  he;idache, 
dulncss,  apathy,  very  often  also  some  alteration  of  speech ;  these 
symptoms  may  all  disappear,  leaving  only  the  iiumlysis  or  localising  sign 
behuid. 

IjiirnhMtig  sifiv.%  ami  symptomi^. — Even  during  tlie  apoplectic  8t«ge 
certain  hints  may  be  taken  jis  to  the  seat  of  the  lesion.  When  tho  coma 
becomes  less  deep  Lbe  patient  may  exhibit  utieaijy  movement*  of  the 
limbs  which,  being  absent  on  one  side,  point  to  the  unilateral  site  of  the 
lesion.     An  early  rigidity  of  the  paralysed  limbs  is  Bometimes  to  bo  found. 

The  deviation  of  the  eyes  and  head  in  the  direction  of  the  side  of  the 
lesion  has  alre^idy  been  meiilioncd. 

The  mouth  is  often  drawn  away  from  the  paralysed  sidp,  and  the 
tongT;ie,  if  protnided,  deviates  in  the  opposite  directiLni — that  is,  towanla 
the  paralysed  aide.  AVith  the  exception  of  the  eyes  the  upper  facial 
mu^elcH  are  not  affuctetl.  Thu  explanation  of  thJM,  given  by  Sir  William 
Broadbent  and  generally  accepted,  is  that  muscles  like  the  occipito- 
frontalis,  though  morpholugically  bilateral,  have  thrnngh  long  AssociAtion 
become  actuated  efiually  well  by  either  centre  in  either  hemisphere. 
Occasionally,  however,  wo  see  cases  in  which,  for  a  lime  at  least, 
there  is  a  well-marked  facial  paresis  on  the  paralysed  side,  the  ex- 
planalion  of  which  is  obscure.  Though  in  hemiplegia  tho  upper  facial 
muscles  are  rarely  affected,  for  tho  reasons  atiove  given,  3'et  there  is 
evidence  of  the  bilateral  reprcucntution  of  their  movement  in  tho  want 
of  power  of  independent  closure  of  the  eye  on  the  paralysetl  side — iho 
"orbicularis  symptom"  (L.  Itevilliod).  A  person  who,  before  tho 
attack,  conld  shut  either  eye  independcnlly  is  fonnd  after  it  to  be  unable 
to  cbtse  that  on  the  paralysed  side  alone ;  he  can  of  course  close  liolh 
together  without  any  sign  of  parefiis.  This  symptom  is  considered  here 
for  convenicucc,  but  it  belongs  more  properly  to  the  hemiplegic  stage  of 
the  diJiease. 
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The  above  ilcacription  applies  to  tlie  commonest  seat  of  lu'?morrhage, 
that  is,  the  region  of  the  cnqnis  Ktriattim.  Here  the  unilateral  signs  nrc 
due  to  pressure  upon  the  great  mass  of  white  fibres  converging  to  form 
tho  intcnini  capsule,  or  to  actual  dcstniction  of  them.  As  the  apoplectic 
symptoms  pass  uir,  the  feulureii  uf  a  hemiplegia  bucome  muix;  defined. 

The  researches  of  lieevor  atitl  Horale}-  tend  to  confirm  the  view 
of  Charcot  and  others  that  tho  fibres  of  the  capsule  are  arranged  in  an 
orderly  mauuer  from  before  backwards.  Thus  they  find  that  the  excit- 
able fibres  of  the  capsule  are  arranged  in  the  same  order  as  the  foci  of 
reitrosenUitioii  in  the  excitjible  cortex.  Also  that  a  considerable  jiart  of 
the  postoHor  limb  of  the  capsulo,  amounting  in  the  lowest  plane  to  a  third, 
is  iiioxcitAble.  That  this  inexcitable  region  of  the  ca|)8nlo  cortlnins 
afferent  or  sensory  fibres  is  practically  cei-tain  from  the  results  of  clinical 
and  cxjHTimt'iital  ubservaiion  (Charcot,  Veyssi^'Tt). 

Motor  s3'mptoma  due  to  lesions  in  the  region  of  the  corpora  striata 
must  be  attributed  to  pressure  upon  or  destruction  of  the  fibres  of  the 
internal  capsnlcs,  for  the  so-Citlled  basic  ganglia  are  found  to  be  inexcit- 
able. Moreover,  from  the  above  expt-rimi'ijUiI  researches  wo  may  infer 
that  the  fibres  derived  from  the  anterior  lobes  of  the  brain  will  be  found 
in  the  anterior,  and  those  from  the  Kulandic  area  in  the  middle  part  of 
the  capsule;  while  sensory  fibres  lie  to  the  posterior  or  thalamic  region. 
M*o  have  therefore  the  elements  of  a  more  or  less  certain  diagnosis  nf  the 
seat  of  the  lesion.  If  a  patient  siu'nvo  a  haemorrhage  of  suL'h  extent  as 
to  destroy  the  whole  of  the  intermd  capsule  on  the  left  side,  wo  may 
exiMict  grave  speech  defects  (probably  not  amounting  to  true  aphasia), 
complete  right  hemiplegia,  and  hemianawthosia.  A  temporary  hemi- 
aniesthesia  is  extremely  common,  but  in  ha*morrhage  it  is  less  commonly 
poi-manent  This  temporary  loss  of  sensation  is  probably  owing  to 
compression  by  u  clot  which  eventiudly  diminishes  in  bulk  by  absorp- 
tion. 

Permanent  hemiplegia  is  unfortunately  very  common.  The  defects  of 
speech  are  also  very  common,  but  happily  often  transitory.  They  consist 
generally  of  little  more  than  defective  articulation,  hesitation  or  stammer- 
ing. True  aphasia  can  searceiy  be  possible  from  destniction  of  fibres  so 
low  down.     Defects  of  speech  are  common  in  lesions  of  both  sides. 

For  further  details  concerning  tiie  symptomatology  of  the  chronic 
condition  uf  hemiplegia  the  reader  is  referred  to  the  article  on  "  Occlusion 
of  Cerebral  Vessels." 

Corona  radiain. — Any  part  of  the  corona  radiata  may  be  the  sent  of 
hwmorrhago.  The  symptoms  from  the  fan  like  arrangement  of  the  fibres 
will  be  much  more  restricted  than  in  lesions  of  the  Kimo  extent  in  the 
capsule.  These  lesions  are  also  rarer,  for  the  vessels  supplying  the  centrum 
ovale  are  tho  small  termliiationa  of  both  the  cerebral  and  cortical  systems 
of  arterioles,  and  therefore  less  liable  to  the  formation  of  aneurysms. 

Tho  anterior  lobe  may  be  the  seat  of  a  hipmorrhage  large  enough  to 
hollow  it  out  to  a  mere  shell.  In  the  apoplectic  stage  it  is  doubtful 
whether  this  would  give  any  localising  sigu  at  all ;  but  as  the  coma  clears 


away   there   may  bs  very  definite  speech  dcfoctfl,   even   tme  ajiIimi 
(Pitrcf),  without  imy  definite  motor  pwralysis. 

Leaiuns  of  the  M-hit6  matter  of  the  {Histerior  lohes,  again,  pmiie 
no  motor  ai^s,  hut  Pitrcs  Hcs<>Hhos  corii^irlomlilQ  inentul  weaktu^  ii 
auch  ciwes.  The  white  tibre-i  of  the  occipital  re^on  converge  lo  fonoifci 
optic  radiations  which  gtrciim  into  thu  optic  tlmlanius.  These  mar  k 
lai'gely  iiijiirud  l>y  a  hit:niorrhagic  focus,  am!  Important  Rymptoms  na 
nected  with  vision  may  rfsult  Ablation  experiments  (Munk,  Brovn  md 
Sehiifer)  on  the  ncfripital  Inhes  show  that  hpinianopsijv  of  the  op[K)«tt(.*  h.i!\r» 
of  the  retinm  follows  extensive  lesion  of  one  lobe,  auci  that  reni'>v»] 
of  iMith  hthcH  pi-odncca  completp  hliiidness.  Fprrier  finds  that  toroponn 
arahlyopia  of  the  opposite  eye  follows  fihlation  of  the  migular  gvna 
l*ho  exact  fttiietions  of  these  regions  ai-e,  however,  still  under  discuniun. 

CVf^j".— IliUHiurrhagcs  of  the  gmy  matter  of  the  cortex  jire  gemnQT 
small,  often  capillary  ;  but,  on  the  whole,  rare.  Here  the  whole  fwW  ti 
localisation  is  open,  to  which  chapter  the  reader  miwt  be  referred  (p.  27I)i 

(Vi'M  cerf.hri.—'^he  origin  of  the  third  nerve  from  the  cms  cerehri  Icwk 
a  special  iriicrcst  to  htcmorrhagca  of  this  port.  If  the  third  nerve  or  iti 
nucleus  be  destroyed  or  compressed,  pandysis  of  the  ocular  musrlei 
supplied  by  that  nervo  will  follow  on  the  same  aide  aa  the  lesion,  vitb 
hemiplegia  of  the  opposite  side  of  the  Iwdy  (Weher). 

Uolatod  lesions  of  the  cnia  are  rure,  but  it  is  not  uncommon  to  find 
large  ha'niorrlinges  of  the  ttiahunic  region  encroaching  backwards  do«B 
the  crua  of  the  siime  side.  In  such  cases,  however,  the  cnma  ia  prohahlj 
too  deep  to  allow  the  eye  symptoms  to  be  made  out.  Sensation  wiQ 
frequently  )ie  alTcctcd  on  the  paralysed  side. 

Pons  FarvUi. — Hemorrhagic  lesions  of  the  pons  present  certain  fairif 
diittinctive  fejitures.  The  texture  of  thia  part  is  more  resistant  than  in  any 
other  region  of  thti  brain,  ow-ing  largely  to  the  interlacing  of  filircs  in 
all  directions ;  hjpmorrhagc  here  is  usually  therefore  «m-'*ll  and  circnm- 
scribed.  Nevertheless  the  poos  sometimes  becomes  hollowed  into  a  cmvjtr 
full  of  clot.  The  loss  of  consciousness  is  generally  profound.  Con^iilsiom 
are  described  hy  most  authors,  and  these,  as  a  rule,  are  general,  or  afTwt 
the  lower  limbs  only ;  they  are  rarely  unilatoral  (Gowers).  From  the 
point  of  view  of  the  present  hypothesis  concerning  the  invariable  assocta- 
lion  of  convulsive  discharge  with  nerve-cells  and  cortical  gray  matter, 
these  convuUions  are  very  difficult  to  explain.  Nothnagel  has  shown  that 
irritation  of  the  pons  in  rabbits  gives  rise  to  general  convulsions. 

The  pupils  are  frequently  strongly  contracted,  but  not  invariably  so 
Under  these  circumstances  the  diagnosis  between  opium  poisoning  and 
hiemorrhago  int<3  the  pons  may  be  extremely  difficult,  and  yet  very  import- 
ant in  view  of  the  widely  different  methods  of  treatment  in  the  two  cssa. 
The  temperature  may  be  the  sole  guide  in  diagnoi,is.  lu  opium  poiMii- 
ing  the  temperature  is  as  a  rule  normal  or  only  slightly  subnormal ;  in 
htemorrhage,  on  the  otbor  hand,  as  indicated  above,  the  temperature  may 
at  first  fall  one  or  two  degrees,  often  for  a  verj'  short  time  only,  and  thai 
rather  rapidly  rise  to  much  above  the  normal,  even  to  108"  or  llO*"  F. 


The  moro  auro  indications  of  hiemoirhage  into  the  pons  consist  in  the 
eflccts  of  lesions  of  craniul  nerves.  Tbe  most  imi>urtaiit  aro  the  sixth 
aiitl  seventh.  When  the  seventh  is  involved  wc  have  lUo  asaocJation  of 
piralyitis  of  the  face  on  tbe  sanio  side  a&  the  Icaion  with  hemi[>l(>gi:i  and 
hemiunsEsthesirt  of  tbe  oppositrt  side  of  tlie  Ihody.  ThU  is  the  case  when 
the  Icftirjn  is  low  down  in  ilie  pons.  When  the  lesion  is  high  in  the  pons 
ttio  fjicial  pandysiit,  if  it  oxii^t  at  all,  may  be  on  the  mmo  side  ag  iho 
paralysis,  owing  to  tbe  crossing  of  tbe  supranuclear  connections  of  the 
nerve  (Nothnagel). 

Very  interesting  results  follow  lesion  of  the  sixth  nerve  or  nucleus. 
If  the  nerve  onlj'  bo  affected  there  ia  puralysis  of  the  external  rectus  on 
the  same  side  as  the  lesion,  with  consequent  interna!  strabismus  of  that 
eye.  If,  however,  tbe  nucleus  only  be  involved,  there  will  ho  defect  of 
conjugato  deviation  of  ihft  eyan  on  the  Bamo  side ;  that  is,  the  eyes  will  be 
drawn  over  by  the  paralysed  side,  or  away  from  the  lesion,  the  exact 
opposite  to  the  effect  of  lesions  higher  up.  This  is  explained  by  the 
associated  action  of  the  external  rectus  of  one  eye  with  the  internal 
rectus  of  the  other,  the  nucleus  of  the  sixth  nerve  being  connected  with 
that  of  tbe  opposite  third  by  the  commissural  fibres  of  the  posterior 
longitudinal  htuidle. 

Vomiting  is  not  uncommon  in  h.-emorrbage  into  the  pons.  Polyuria, 
albuminuria,  and  fioniotinies  temporary  glycosuria  may  occur. 

The  medulla  oblongata  may  be  considered  with  the  [K)ns,  and  may  be 
disposed  of  in  few  words.  Tbcarctically  pamlyaes  might  be  numerous, 
from  small  local  hremorrhages ;  hut  practically  haemorrhages  into  tho 
medulla  are  generally  largo  enough  to  cause  death,  and  that  rapidly, — 
even  iastantaneously. 

The  clinical  poaaibility  of  a  localised  bwrnorrhage  with  symptoms  of 
bulbar  paralysis  must  Ijh  admitted  ;  but  hitherto  the  recorded  cases  of 
pseudo-bulbar  paralysis  (,Dixon  Mann)  have  been  cases  of  vascuiar 
occlusion. 

Cerebellum. — The  exact  diagnosis  of  hiemorrhago  in  this  part  of  the 
brain  ia  very  difficult.  Generally  speaking,  the  apoplectic  stage  presents 
no  distinguishitig  symptoms.  The  onset  is  very  frequently  marked  by  a 
sudden  jmin  in  the  back  of  the  head  or  neck.  Vomiting  is  also  an  almost 
invariable  symptom.  An  extensive  hsemorrhage  ahnost  always  bursts 
into  tho  fourth  ventricle,  or  into  tho  arachnoid  space  spreading  up  under 
the  tentorium,  both  of  which  conditions  are  rapidly  fatal.  Convulsions 
on  tho  same  side  as  the  lesion  have  been  described  in  abscess  of  one  lobe 
(Drumraond).  Those  produced  experimentally  are  rather  tetanic  8pn.snis 
than  true  con^iilsions  (Russell).  It  is  possible  that  if  the  patient  survive 
a  huemorrhage  into  one  hemispbere  of  the  cerebellum  the  proper  localising 
signs  might  be  manifested,  though  a  recorded  case  has  not  been  found. 
These  are^  according  to  Russell,  motor  jiaresis  of  the  limbs  on  the  «ime 
side  as  tho  lotion,  incoonEination  of  movement,  and,  sometimes,  exagi^era- 
tion  of  the  knee-jerk  on  the  same  side. 

J'entrU-ular  httinorrkage. — By  this  is  meant  a  hsemorrhage,  primary  or 


Bocondary,  into  the  laternl  ventricle,  which  may  spmad  to  fill  the  opposite 
rentriclo,  and  finally  all  the  roiitriclea  of  the  lirai'n. 

The  coma  is  rapid  and  duep,  and  the  iiisite  generally  fatal.  As  indi- 
cated above,  this  accident  is  gonorally  secondary  to  tho  rupliire  of  a 
hntrnarrhagic  focus  in  the  itigioii  uf  the  ba«ic  ganglia.  Its  occiurence  mriv 
bo  «u8j)ected  when,  in  a  case  of  obvious  cerebral  hffitnorrlwgti,  then*  h.\s 
been  a  partial  or  complete  rijcovery  of  coimcionsness  folloxved  by  a  sudden 
relapse  into  deep  and  lasting  coma,  with  complete  muscular  rciiolution 
and  abolition  of  rctlcxea.  Tho  tomiwrnturo  which  may  have  begun  to 
rise  agiiin  falU,  to  rise  subsecjuently  to  a  great  height  The  pupiU  may 
be  <lilaleil,  immnbilo,  or  contracted  to  a  pin's  point  size,  in  which  case  the 
picture  resembles  riosely  that  of  hiBTOorrhage  into  the  pons. 

That  hiumurrhage  into  the  ventricles  is  not  necessirjly  always  fatal  if 
evidenced  by  a  case  of  Charcot's  (1 4),  a  woman,  in  whom  was  found  ao 
old  focua  of  hjemorrhage  occupying  tho  corpus  striatum  and  thalamui, 
and  communicating  freely  with  the  lateral  ventricle. 

Afatin'jesi  fuemonhfiye.—XJ ndov  this  head  may  be  included  traumatie 
lesions  of  the  meningeu!  arteries,  and  suMurnl  hemorrhage,  both  of  wliicli 
may  be  strictly  termed  meningeal  j  and  also  hremoiThage  into  the  arach- 
noid space,  which  would  be  more  coircctly  named  arachiiuid  hiemorrluige. 
Small  subdural  oxtiiu'a«atioiia  are  often  found  after  death  without  any 
history  of  symptoms.  But  an  extensive  h«raorrhago,  by  its  disposition, 
causes  great  rise  of  intracranial  pressure,  especially  directed  upon  the 
cortQX  ;  and  therefore  gives  rise  to  fairly  well-marked  symptoms.  There 
is  generally  gryat  ptiin  in  head,  due  perhaps  to  pressure  on  the  dura 
mater  ;  coma  rapidly  follows.  There  are  generally  also  convulsions,  some- 
times locaiiseil  at  firsL  The  pain  and  the  convulsions  are  more  commoii 
in  this  than  in  any  other  form  of  hiemorrhago. 

Prog'nosts. — That  tho  gra.\-tty  of  the  pi-ognosis  is  directly  proportional 
to  tho  size  of  tho  hemorrhage  is  almost  a  truism.  And  yet  this  state- 
ment mmt  be  qiulified  to  a  certain  extent  on  consideration  of  the 
situation  of  the  lesion  ;  for  it  is  evident  that  a  clot  which,  if  in  the  pons 
or  medulla,  would  bo  large  and  rapidly  fatal  would  be  of  eoroparatirely 
little  iraporUince  if  in  tlie  corana  radiata. 

Where  tho  coma  is  very  deep,  even  when  the  patient  is  eeen  quite 
early,  a  very  guarded  prognosis  should  bo  given  ;  and,  if  the  coma  persist 
without  any  lessening  in  intensity  over  twelve  hours,  the  outlook  is  veiy 
grave.  In  favourable  cases  signs  of  return  to  eonacjouaness  begin  to  show 
themselves  in  two  or  three  hoiu-s ;  but,  in  some  oases,  recovery  may  tftke 
place  after  a  deep  coma  of  twenty  four  hours ;  after  this  time,  however, 
a  fatal  termination  is  most  usual.  A  compaVatively  rapid  return  to 
consciousness  with  a  sudden  relapse  into  coma  suggests  ventricular 
hemorrhage,  and  is  ijrnctieally  of  fatal  import-. 

When  there  is  a  considerable  initial  fall  of  temperature,  with  a  rapid 
rise  to  a  point  much  above  the  normal,  a  large  hsemorrhage  roav  be 
suspected,  and  the  prognosis  is  proportionally  grave.  Con^nilsions  indicate 
a  meningeal  etTusion,  a  great  and  sudden  increase  in  tbo  intracranial 
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pressure,  or  a  liieraorrhjige  into  the  pons ;  :ill  comlitiuii*  af  great 
gravity. 

All  abnonnally  sloiv,  or  quick,  or  in-ognlar  pulse  arc  uiifavounible 
aigria  ;  and  the  same  may  bo  sjiid  of  the  rfspitiitory  niovemcnts,  fspccJiiUy 
of  that  variety  of  res]>ira[(>ry  rhythm  called  after  Chi^yne  and  Stokes. 

The  appeiifance  of  aliiimiin  or  sugar  in  the  urine  adds  greatly  to  the 
probability  of  a  faUil  issue. 

On  the  other  hand,  a  slight  degree  of  coma,  or,  if  doep,  a  coma  of 
short  dui-atifin,  are  favourable  iiidirationa.  (Jne-aicled  Kymptoms,  <lis- 
covcring  ihemsdves  early,  inrlioat*  a  focal  lesion  of  nnxlemte  extent 
The  prognosis  then  is  ratber  of  the  extent  and  duration  of  the  paralysis. 
It  is  rtimarkablo  how  complete;  in  some  cases  is  the  recovery  of  muliuji 
in  the  paralysed  limbs,  probably  on  account  of  the  rapid  shrinking  of  the 
clot  by  absorirtion,  with  relief  nf  pressure  on  the  motor  hbros.  No  rules, 
of  much  use  fr^r  guidance,  on  this  point  can  be  given.  If,  however,  an 
improvement  is  to  take  place,  it  generally  liegins  to  show  itself  within  a 
week  or  ten  days.  It  ia  generally  the  rule  that  improvement  should  Ijike 
place  first  in  the  leg  ;  and  that  if  it  shnuM  begin  first  in  the  arm,  the 
ultimate  result  will  be  less  satisfactory  than  in  the  former  case  (Trousseau). 

The  appearance  of  rigidity  early,  that  is  \rithin  the  first  week,  is  a 
very  unfavourable  sign.  The  same  may  be  said  of  incrcjised  reflexes. 
The  cases  most  likely  to  do  well  ai-o  those  in  which  there  is  no  rigidity, 
with  equal  knee-jerks  ou  the  two  sides,  without  any  sign  of  anklo  eloiius, 
am]  with  not  too  livelj'  a  sole  reflex  on  the  pjiralysi^l  >*ide.  The  a]>ppar- 
ance  of  these  signs,  especially  rigidity,  indicjites  a  secotidjirj'  descending 
degeneration,  and  therefore  destruction  of  fibres  in  the  motor  tract. 

There  is  fretpiently  considerable  mental  deterioration,  and  emotional 
instabilities,  with  especial  tendency  to  uncontrollable  fits  of  weeping  or 
laughter,  symptoms  perhaps  more  common  wlinn  the  lesion  is  on  the  Irtft 
side  of  the  brain,  but  in  any  cose  unfavourable  symptoms  as  regiirda 
complete  recovery. 

Speech  defects,  such  as  hesitation,  stammering,  thickness  of  utterance, 
or  even  a  tendency  to  misname  jwraons  or  things,  are  very  common  and 
frctiiiently  disappejir  early  ;  they  do  not  influence  prognosis  seriously. 
But  true  amnesic  aphasiii,  wonUleafness  or  word-blindness  arc  very  serious 
sit^ns,  and  rarely  pass  away  completely.  For  the  further  discussion  of 
prognosis  in  hemiplegia,  ace  art.  "  fkclnsion  of  Cerebral  Vessels,"  p.  5G0. 

DlfTerentlal  diagnosis.  —  From  thnwbotk  lyascular  ocdu^t^ti,  —  The 
diagnosis  of  cercbml  htemorrhage  is  often  one  of  exti-emo  difficulty,  so 
much  so  that,  in  many  cases,  it  will  l>e  absolutely  impossible  to  anive  at 
a  certain  conelnsinn.  This  uncertainty  is  all  the  more  to  l>o  regretted  in- 
asmuch as  treatment,  to  be  of  value,  can  only  avail  in  the  very  earliest 
stages.  The  physician  then  freipiently  finds  his  l)eneficent  intentions 
reduced  to  comjiamtive  impotence  at  the  stage  in  which  ho  might  well 
hope  to  influence  the  progress  of  the  disease. 

The  early  sUiges  of  h.tmorrbnge  and  softening  may  closely  resemble 
each  other  in  their  symptoms,  u  resemblance  which  is  explained  rather  by 
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the  diversity  of  sympconia  in  bfCDjorrhngo  tlmn  by  a  similar  want  of 
dufiniteness  in  those  of  thrombosis.  To  put  thia  point  somewhat  crudelj", 
one  might  say  that  bxmun-hEge  tends  to  umulute  thrombosis  rathet*  th^n 
the  reverse. 

A  cuiiBidflmtion  of  the  physical  conditions  in  the  two  lesions  nffi^fi 
soma  chif!  to  the  diffurcntii;!  diagiiusis,  and  may  explain  its  dif&cuUics. 
Hajmorrhage  into  the  brain  or  ciunial  ca\-ity  must  of  necessity  be  accom- 
panied by  rise  of  intracninial  pressure  ;  yot  in  amnll  hemorrhages  this 
preiiaurB  may  he  so  slight  as  to  give  rise  to  no  direct  syinpwims,  and  herein 
lies  one  grtut  difficulty  in  diagnosis.  There  is  no  such  rise  of  prvsdUre 
in  thTOmbosin,  and  email  ha-muiThages  therefore,  in  their  syniptoma,  may 
exactly  reaonible  thi-nmliosirH. 

Tha  main  symptoms  of  cerebral  compression  are  coma,  convulsiotu, 
alterations  of  pulse  tuid  tempcniturc.  These  may  be  absent  in  cases  in 
which  the  h^enioEThage  is  small,  and  are  gi^ncraUy  abjicnt  in  cases  of 
tbrombntic  softening.  Trousseau,  following  Riicamier,  sums  up  the 
matter  in  these  words;  "Whenever  complete  and  absolute  honiiple|:ia 
occurs  suddenly,  without  h>s3  of  consciousness,  softening  of  ihe  brain  may 
bo  diagnoised,  Whenever,  on  the  contrary,  the  complete  loss  of  motor 
|H»wer  is  attendwl  by  loss  of  consciousness  .  .  .  hiemnrrh.ige  may  be 
diagnosed."  This  may  bo  taken  ii&  a  bi-oad  rule  to  which  there  are  many 
exceptions. 

Authors  differ  widely  as  to  the  relative  frequency  of  the  two  lewons. 
Some  consider  that  thrombosis  is  the  commoner  lesion  (OowcrB),  and  from 
experience  based  on  uutr|ui.Lient  practice  L  atu  inditied  to  t4tko  the  Mime 
view.  But  others  look  ufMin  hemorrhage  as  the  most  frequent  cause  of 
hemiplegia  (Xothnagel).  This  dilFeretico  of  opinion  naturally  arist's  out 
of  the  difHculty  in  distinguishing  the  slighter  h.-emarrhages  from  throm- 
bosis. Thcru  can  be  no  doubt  that  in  the  post-mortem  rooms  of  geueml 
Uospibils  haimorrhagc  is  seen  vastly  more  often  than  throniliosis. 

Eiithfifum. — ^The  foregoing  remarks  apply  to  dotting  of  the  hlood  in 
the  vessels  on  the  8)>Dt ;  we  have  now  to  consider  sudden  plugging  of 
vessels  by  eml)o]i.  Whi'n  a  hirge  vessel,  such  as  the  middle  cerel)ral,  is 
pluggerl,  there  is  genendly  a  sudden  loss  of  consuiuusness.  The  jiattent 
then  pnwents  the  picture  of  true  iipoplexy.  This  is  due,  however,  not  to 
a  sudden  rise  of  pressure  within  tlie  fikul!,  but  to  the  interference  with 
the  blood-supply  of  n  large  aroi  of  brain.  The  recovery  of  eonsciuiuncas 
ustully  takes  place  in  a  com^Kirativcly  short  time,  and  sometimei  almo&t 
suddenly. 

A  source  from  which  an  embolus  may  bo  derived  may  be  detected; 
and  undoubtedly  the  eonimnnest  soiuxie  is  the  vhIvp*  of  the  heart  in  the 
cour.-iO  nf  rheumatic  or  pyemic  endocarditis.  Emboli  may  occur  also  in 
pyeemia,  n-ith  foci  in  any  part  of  the  btwly.  They  are  not  uncommon  in 
a  septic  coiulition  of  the  uterus  nfler  childbirth.  Sometimes  a  clot  may 
come  from  the  wall  of  the  aorta,  or  from  an  aneurysm  (Uowers). 

Apoplexy  in  young  persona,  though  it  may  be  bemorrfaagic,  is  more 
likely  to  be  due  to  embolism. 
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EpiSi'ps}/. —The  epileptic  iwiztire  may  Iw  inarlce*!  hy  .i  short  ronx-ulBJve 
stage  aiid  a  long  period  of  coma.  This  may  lead,  in  the  a)>60iicc  of 
history,  to  a  U-'iuporary  eiTur  iti  diagnosis. 

PoUcms. — AU'ohuI. — Acute  nlcuhuHc  poisoning  may  prcat^tit  great 
clifticiUtiea  in  diagnosis.  In  kucIi  a  case  thfi  pupils  may  be  tightly  curt- 
tmctcd  or  <iiLate<l.  The  alcohohc  otloiir  of  the  breath  is  no  sure  guide, 
for  alcohol  Ia  a  ujiiversol  remedy  with  thu  public.  From  the  |H)int  uf 
vitsw  of  the  wolfare  of  the  patient  it  would  be  less  diaastroua  tti  mistake 
alfoholism  for  cerebral  hiemorrhage  tluin  the  reverse.  Kvon  whero  gmvo 
d(»uht  in  iho  diagnosis  exists,  it  cannot  do  much  hanii  to  use  the  stonifich- 
jmmp  cnrcfiUly  ;  but  of  course  the  mure  active  general  raeasuies  indicated 
it)  alcoholism  uhuuld  not  be  used  unlesii  there  be  a  clear  histor}'  of  alcoholic 
[toiaming. 

Opium. — Still  more  difficult,  in  the  abitence  of  history,  is  tho  diagnosis 
fi-om  opium  and  other  narcotic  poisons.  Here  prompt  ireatment  is  easen- 
tial,  and  yet  ccrlnijity  in  diiij^iiusiis  may  be  impotwible.  Large  vcnli-icular 
or  ponLino  lutmurrhages  present  symptoms  much  resembling  those  of 
opium  poisoning,  such  as  dcei>  coma,  steitorona  breathing,  absence  of 
rellcxea,  and  pin-paint  pupils.  The  temperature  is  geuemlly  normal^  or 
but  slightly  lo\ver»'d,  while  in  the  haemorrhages  it  is  certain  to  rise,  and 
in  must  cjwes  rapidly.  Initial  convulflions  constitute  rather  strong  pre- 
sumptive c\"idonce  against  opium  poisoning,  though  they  are  described  oa 
occurring  sometimes  before  death,  especially  in  children  (Taylor). 

Uripmia. — \\"here,  as  is  oftou  the  ease,  there  are  repeatefl  ejwieptoid 
con\Tilsions,  with  albuminuria,  unemia  is  not  likely  to  he  confounded  with 
cerebral  haomorrhagc.  Hut  ura'miii  is  sometimes  marked  by  a  sudden 
onset  uf  coma,  with  rise  uf  lenijfLM-iiturc.  and  then  the  diiigjiosis  is  more 
difBcult,  Neither  is  the  discovery  of  aUnirain  in  the  urine  a  sure  guide, 
for  it  may  be  found  in  cerebral  ha^monhage,  either  us  an  antecedent 
condition  or  as  an  effect  of  ha'morrhago. 

The  other  toxa'uii;v<,  such  a^  chota^mia  and  diabetic  coma,  are  less 
likely  to  he  confounded  with  apoplexy. 

Omrral  ^wra/vsis.  — Roferpiico  may  here  be  made  to  the  pseudo- 
apoplectic  attacks  occurring  in  ihe  course  of  general  paralytic  dementia. 
As  already  stated,  gcnerul  paralyLii-s  are  peculiarly  prone  to  haemorrhage 
of  the  brain  :  but  they  are  also  liable  to  sud<len  seizures,  which  are  tjuite 
indistinguishable  in  ihcir  svmptomatolcgy  from  true  apoplexy,  and  which 
may  even  prove  fatjd,  without,  however,  presenting  any  post-mortem 
cAiJence  of  a  gross  hieraorrhjigic  lesion.  Such  successive  attacks  mark 
planes  in  tho  duwnwaiil  projjress  of  tho  case,  and  leave  the  [Hiueut  tu 
a  more  and  more  degenenite  state. 

Treatment- — ik-yond  alteniion  to  symptoms,  there  are  two  main 
indications  for  treatment,  namely,  (i.)  to  stop  the  hsemoirhngc  :  (ii.)  to 
relieve  intracranial  pntsaure. 

Brojidly,  there  m.ay  bo  said  to  be  two  extremes  of  severity  of  the 
lesion,  those  in  which  tho  hicmorrhage  is  so  large  as  to  be  quire  beyond 
the  inHueucu  uf  treatment,  and  ihuse  in  which  the  focus  is  so  small  as  to 


^^^^^T 


require  no  trp«tntent,      Betireen  these  two  extremes,  however,  there  muse 
bo  a  liuiiil'tT  of  wises  iti  which  trcuMiiciit  may  he  of  gf-.a  eflVct. 

I  repent  that  from  the  point  of  view  of  physics  it  is  diUicult  to  under- 
Kt-ind  how  a  hri^moi-rhjige  once  cstahlisheil  ever  stops  at  all,  unle-«,  as 
may  he  often  the  cswe,  tho  miiss  of  effusetl  liUioil,  aa  it  incrcaseft,  presses 
upon  the  IcAkiti-:;  vessel  at  ft  point  proximnl  to  the  rupture,  and  thiu  pr£>- 
motes  coaguhitiori  in  thu  vessel  and  in  the  focus. 

(i.)  There  are  two  ways  in  which  the  cessation  of  the  harnorrhagc 
ni.iv  he  promoted — (ft)  hy  increasing  tho  coagiilfthility  of  the  IdfMxl ;  and 
(h)  by  loweiing  tho  v.isndar  pressure,  even  if  only  for  a  short  time. 

(u)  Tlic  time  taken  hy  the  blood  to  clot,  nud  the  suhscqucnl  firmnoai 
of  the  coagtdum,  Vftry  much,  in  different  states  of  gcnend  health.  Cartua 
drugs  are  supposed  to  affect  the  clotting  power  of  the  blotKl,  and  there  u 
a  long  Itflt  of  eo-cidted  hpemost;i.tia>,  the  potency  of  whieh  in  int«nuil 
hemorrhage  is,  however,  very  doubtful.  Pj-ufe&sor  Wright  has  drawn 
attention  li>  an  agertt  »vhich,  in  iinimids  at  any  rate,  puiverfiUIy  aflects  the 
rapidity  of  clotting  an<l  the  fimmess  of  the  coagnlnm  ;  this  is  calcium 
cblorido.  The  oftlcinal  li^.  calcis  chloridi,  injected  siibcutancously, 
diminishes  the  clotting  period  in  doga  from  Gve  minutes  to  one  minute, 
and  the  resulting  clot  is  much  firmer  than  rornial.  The  same  etfect  is 
also  produced  rapidly  when  the  dnig  is  taken  hy  the  mouth. 

{b)  Tu  lower  the  arterial  prcasuro  two  means  aro  at  our  disixisol, 
local  and  general. 

Lwroi. — MeAsni.  Horsley  and  Spencer  (41)  have  shoivn,  by  experi- 
meut  on  monkeys,  that  h;emorrhage  from  the  middle  cerebral  and  it« 
branches  miiy  be  cuntroUud  fur  u  considerable  time  by  comprossion  or 
Hg.itnro  of  the  carotid  ou  the  same  side  ;  and  this  in  spite  of  the  anasto- 
mosis of  tho  cin;h?  iif  Willis,  This  would  suggest  the  expediency  of 
trying  campreasion  of  the  cjirotid,  provided  the  diagnosis  Iw  reasonably 
certain,  for  it  in  obvious  that  such  a  treatment  must  be  directly  contra- 
indicated  in  thivmbosis.  Moreover,  h:timorrluigo  from  the  posterior 
cerebralfl  would,  of  course,  bo  unaffected  by  cftmpression  of  the  carotid. 

Gvwmi. — To  bring  about  a  diminution  in  the  arterial  pressure  the 
most  potent  agent,  by  far,  is  venesection — or  arteriotomy  of  the  tempond 
artery.  One  effect  of  rapid  abstrjiction  of  blood  nutst  l>c  niucbanical, 
with  an  iramediite  effect  on  the  intmcranial  lesion.  Both  these  factor* 
tend  in  the  direction  of  lowering  the  arteria!  pressure,  and  so,  even  if 
temporarily  only,  of  lessening  the  hflemorrhagic  cH'usion,  and  allowing 
coagulation  to  take  pkee. 

(ii.)  High  intracrruiial  pressure  is  the  main  cause  of  coma.  In  deep 
coma  the  reflpxes  are  lowcn^d  if  not  abolished.  Hence  saliva,  secretion, 
and  often  food  and  drink  collect  in  the  trachea,  and,  not  being  cx|ie]led 
by  rertex  cough,  add  gre.atly  to  the  rcspii-atory  eralMirraasment,  and  lead 
to  venous  engorgement ;  circumstances  which  aggnivate  the  already  high 
intiiicninial  prc^isiux. 

One  effect  of  abstniction  of  blood  is  to  lower  intmcmntal  pressure,  as 
above  stated,  uficn  with  immediate  retuni  to  consciousness. 
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Tho  stertor  can  be  moch  diminished  by  attontion  to  the  position  of 
the  tongue  (Bowles),  ntid  hy  placing  the  puticnt  on  his  side  with  tho 
head  raised  »o  aa  to  allow  fiuida  to  run  out.  Another  very  important 
prw.iiitiiin,  while  thr  cnnia  iii  d<'ep,  is  to  feed  only  by  the  miaal  tube. 

liloeding  in  cerebral  hitmorrhage,  as  in  everything  else,  hiis  pas«od 
through  a  long  poriod  of  disrepute,  brought  atjout  by  ita  indiscrimiiiiito 
use.  Tronssi-iiu  was  among  the  first  to  inveigh  against  it,  hut  it  is 
dnulrtfnl  wht^ther  its  discontinuance  as  a  mode  of  treatmrnt  is  nnt  rtlmost 
as  discreditable  as  ita  abuse.  On  physiological  gionnds  it  is  diflicult 
to  eeo  that  it  can  do  anything  but  good.  It  must  of  course  he  used 
with  disL'Hinination.  A  fidl  pulse,  a  labouring  heiirl,  »nd  an  engorged 
condition  nf  the  vessels  of  the  neck  are  among  the  indications  fur  its 
emptoyment.  It  is  quite  obvious  also  that  the  diagnosis  of  haemorrhage 
should  be  faiily  well  established,  for  in  thrombosis  it  is  distinctly  oontm- 
indicated. 

Another  time-honouj*ed  fashion  of  lowering  intracranial  tension  is 
by  purgatives.  These  pmbably  act  thus  by  dilating  the  sphinchnic 
vessels.  Those  most  commonly  used  are  cmton  oil  and  calomel,  which 
recommend  themselves  by  the  ease  with  which  they  may  be  adminiatored 
and  the  rapidity  of  their  actioa 

H.  n.  Tooth. 
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Introduetopy  remarks.  —  Ai»  abscess  of  ibc  brain  is  very  i^relr 
priiiiury  uml  idiuiinthit: ;  in  thi*  great  majority  of  cases  It  is  secoudory  to 
QiiB  or  other  of  tlie  following  conditions :  (i.)  ili»eaac  of  the  skull  bones  or 
scalp  tixHuejs  (ear  discftse,  nose  disease,  and  the  liltp) ;  (ii.)  traumatic 
injury  to  tbc  hciul ;  uud  (iit.)  septic  iiifectlon  catried  from  some  distiuil 
ojgaj],  espt^rially  fmm  tlio  tiiii^. 

An  ab-«cfs5  of  thd  brain  may  he  acute,  BuTjaciite,  or  chronic.  In  somfl 
chronic  casGA,  in  which  therft  nrc  na  urgent  symptoms,  ven*  grave  symi>- 
toms  nmy  Hiuhtenly  arise  in  consequence  of  the  rapid  euper^ention  of  acute 
nieiiin^tis  or  aeiiie  ceicbrili-s. 

Uorbtd  anatomy  and  Etiology. — The  morbid  appcjirances  which  are 
met  with  after  death  v.iry  conBifb^rably  in  diftVirent  cases. 

In  the  grpat  majority  of  cases,  probably  in  at  least  seventy  per  cent 
of  the  whole,  the  abscess  is  intuated  in  one  or  other  of  the  cerebr»l 
bemiuphcres,  usually  in  the  temjifjro-Bphcnoidal  lolje  ;  much  less  frequenily 
in  the  frontal,  parietal,  or  occipital  lobes  of  the  brain.  In  a  considcralde 
proportion  of  cases  the  abscess  is  BJtualccI  In  the  lalemi  lol»o  of  the 
cerebellum.  In  nire  c:ise3  the  abscosa  is  situated  in  the  pons  Varolii  or 
niC4luIla  <)blonLpi.ta,  Siavisttcs  seem  to  show  that  the  abscosa  is  more 
freiptently  Mtuatod  in  the  right  than  in  the  left  hemisphere.  The  cause 
of  this  (if  it  be  a  fact,  as  it  seems  lo  bo)  is  mikiiowiL 
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Tn  the  grent  mnjority  of  cases  tho  nl-srops  is  fino  to  a  local  cause, 
either  dieeaso  of  the  cmiiial  bones  (imi'  '        ir  disensc)  or  bead 

injury;  further^  in  the  casta  in  which  lb*.  ..---■ -o  i^  due  la  head  injury, 
the  immediate  cn\i»e  of  the  abscess  is  tisualij  bone  disease  (suppuration  or 
necrosis)  which  h.w  resuhed  frnm  the  injury. 

In  rnrtst  cases  there  la  one  abscess  only  ;  but  in  some  cases  there  arc 
several  aW-esseii  in  dillorent  parU  uf  the  bialti. 

Tho  size  of  the  abscess  varies.  In  some  cases  it  is  merely  a  minute 
point  of  suppuration  ;  in  others,  the  grcator  part,  or  the  whole,  of  one  lobe 
of  the  bnun  is  converted  into  a  huj;e  pus-containing  cavit}'. 

The  coritc'uUi  of  the  abscess  gciiL-ntlly  eonsittt  of  yellow  or  ydlowish- 
green  pus  ;  in  very  acute  cases,  the  absceas  cavity  may  contain  a  reddish 
gninious  material,  partly  composed  of  brakennloMTi  brain  tissue.  It  is 
Baid  that  in  very  chronic  cases  the  pus  is  &omelimcs  thin  and  watery. 
In  some  cases  the  pus  contained  in  the  abscess  is  very  fu-tid.  In  one 
remarkable  CAne^  which  came  under  my  oljservation  recently,  although 
the  contents  of  the  abscess  were  extremely  foul  smelling,  no  putrefactive 
organisms  could  b(i  detected,  cither  with  thi>  mjcrnfu^npe  or  in  cultivations. 

In  some  vhsva  the  abscess  has  no  proper  wall  ;  the  pus  is  simply  con- 
tain(Nj  in  an  irre^iLir  cavity  thp  walls  cif  which  consisi  of  thi^  iollnmed 
and  broken-down  brain  tiasuo.  In  other  cases  there  is  a  distinct  litn'njj; 
meinbraiio  or  cajwnlc,  the  thickness  and  density  of  which  ai-e  vcr>'  vari- 
able. A  thick  membrane  shows  that  the  abscess  has  been  in  existence 
for  some  timf.  Tins,  as  Gull  and  Fagge  have  pointed  out,  may  W  a 
point  of  medicolegal  importance.  In  those  eases  in  whivh  a  tmijih, 
dense  incnibnine  is  prw^ent,  one  miiy  ^viih  confidence  as»nriie  ihat  the 
abscess  has  beou  in  existence  for  three  or  four  months  at  least,  and 
probably  for  much  longer.  The  alkscesscs  which  follow  injury  usually 
nm  a  more  acute  course  than  this,  and  are  not  usually  surroiuidcd  by  a 
distinct  fibi-ous  capsule.  Chronic  cerebral  abscesses  with  tough  tibi-ouB 
capsules  are  usually  the  result  uf  ear  disease. 

In  some  eases  the  brain  tissue  around  tho  absceaB  is  softened  and  in- 
flamed ;  in  othci-s  there  in  purtilent  meningitis,  for  the  abwets  not  in- 
ii-cquenlly  proves  fatal  by  bursting  into  the  lateral  ventricle,  or  (but  this 
18  less  common)  u[7un  the  surfaci.-  of  tho  brain.  In  other  cai>cs  in  which 
the  abscess  is  due  to  car  disease  there  is  sinus  phlebitis. 

Wo  have  seen  that  there  are  three  gixat  causes  of  ab«ce«B :  nftmely 
(a)  local  disease  of  the  bones  of  the  skadl ;  (.(>)  tiiiumaiic  injury  ;  and  (r) 
septic  infection  frura  a  diattuit  orgsm  (the  Imig,  general  pyiumiji,  etc.). 
Cases  due  to  tniumatic  injury  usually  come  under  the  care  of  the 
mirgeon.  Suppurative  disease  of  thn  ojir  is  by  far  the  most  frequent  cause 
in  the  cases  of  cerebnd  abscess  which  come  under  the  notice  of  the 
physician.  Tn  the  vast  majority  of  eases  the  ear  disease  has  been  in  exittr 
ence  for  Rome  time  ;  it  is  usually  a  chronic  oton-htfa  which  dates  from 
an  attack  of  measles,  scarlet  fever,  etc.  Tho  tymiwnum  is  usually  per- 
forated. In  many  cases  the  car  disease  has  I'ectimc  ijcplic  just  before  tho 
abscess  and  acute  cerebral  symptoms  are  manifested.     In  other  caties  the 
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cerebral  symptoms  follow  tlie  arrest  of  an  ear  diacbarge  which  waa 
viously  profuse  ;  in  somo  of  these  cn&m  a  chronic  ceiftbral  abeceoi 
direct  communication  with  the  cavity  of  the  tympanum.  In  some 
the  tympatiic  cavity  h  in  a  state  uf  suppurutiim ;  but  there  is  no  perfov 
tion  of  the  tlinim.  In  other  cases  the  mastoid  celts  or  uxternal  ear  an 
the  seat  of  the  (liseoBe  (ritl^  art.  "  On  Certain  AfTectiona  of  the  Ear,"  p.  577). 

In  thofie  cases  in  which  the  abscess  ia  due  to  ear  lilReAso  it  ia  Always 
so  far  as  I  know,  situated  in  the  hemisphere  of  the  brain  on  the  sid^  uf 
tbo  ear  lesion  :  and  it  is  usually  situated  in  the  tenipoi-osphenuitl&l  lobe, 
or  in  the  lateral  lol>u  of  the  cerebellum ;  rarely  in  the  frontal,  occipitAl^  or 
parleUil  lobes. 

The  exact  manner  in  which  car  disease  causes  ahsceas  of  the  bnfa 
has  boen  much  <!elwited ;  but  it  is  usually  thought  thjit  th^  inHnmmatiop, 
or  the  septic  poison,  is  carried  from  the  ear  to  the  brain  either  hy  the 
Bicall  conmiuniciktin^  veins  uhich  pass  between  the  cai',  ou  the  one  hand, 
and  the  pclrusal  or  lateitd  sinust's  and  the  brain  tissue,  on  the  other;  or 
along  the  lymphatic  chaiuiels  udiich  surround  the  IjI  nod -vessels.  X 
that  ill  some  eases  the  mode  of  extension  is  more  direct.  In  those 
of  abscess  of  the  tcrap^iro  -  sphenoidal  lobe  in  which  the  abiccas 
immediately  above  thu  tympanum,  in  which  the  merabranee 
adherent  to  the  upper  wall  of  the  tympanum,  and  in  which  a  direct 
channel  of  communiration  passes  between  the  cavity  of  the  nljscpsa  and 
the  canty  of  the  tynipnnimi,  it  is  reasonable,  I  think,  to  suppoee  that  the 
disease  in  the  tym]^uiiuini  piYxJuccs  first  a  local  meningitis  (adhoeioa  of  tbt 
membranes  of  the  t«mpon>Bphennida3  Inho  to  the  upper  surface  of  the  tjFin- 
panum),  and  then,  by  direct  extension,  an  abscess  in  the  braiu  iiasue. 

But  be  this  as  it  niuy,  the  venous  and  lymphatic  connectioits  are  flf^ 
great  iniport^mcc  in  the  prtnluction  of  brain  altscesses.  Small  veins 
from  the  tympanum  on  the  one  hand  and  from  the  temporo-sphent 
lobe  on  the  other,  into  the  superior  petrosal  simu ;  there  is  thci^fon 
a  distinct  venous  connection  (which  may  servo  as  a  ohamiel  of  in- 
fection) between  the  tympaimui  and  the  temiMro  -  sjdicuuidal  lolw. 
Again,  small  veins  jkiss  from  the  mastoid  region  on  the  one  hand, 
and  from  the  lateral  lol>e  of  the  cerolielhim  on  the  other,  into  the  lateral 
sinus  ;  there  is  therefore  a  distinct  venous  connection  (which  may  serve  as 
a  channel  of  commuiiicatiou]  Itctwecit  the  mastoid  cells  and  the  lateral 
lobe  of  the  cerebellunt.  Bnt  in  those  cases  in  wluch  there  is  no  sinns 
phlebitis  (that  is,  in  which  the  bloo<l  is  flowing  freely  through  the  superior 
petrosal  and  lateral  siiuises)  it  is  difficult  to  see  how  septic  particUs  can 
make  their  way  tiackwards  against  the  blood-current  into  the  temporo- 
sphenoidal  lobe  nr  the  cerebellum. 

But  although  in  some  cases  it  is  difficult  to  explain  the  exact  chaniMd 
of  infection  and  the  inetliod  of  propagation  of  the  infective  porticleik 
it  Bcems  that  disease  in  the  tympanum  is  apt  to  produce  an  abaceat  m 
the  temponv sphenoidal  lalie  ;  while  disease  in  the  external  ear  or  miituH 
is  apt  to  produce  an  alisccss  in  the  lateral  lobe  of  the  cerebelliun. 

A  cbnmic  oton'ha-a,  because  of  its  liabihty  to  produce  cerebral 


sintis  phlebitis,  And  punilcnt  meningitis,  must  always  he  regarded  as  a 
possible  source  of  danger.  Assurance  compatites  recojinise  this :  they 
refuse  to  insure  persons  aiTected  with  otorrhreji  at  the  onliimry  rates  ; 
they  either  refuse  them  aStogether  or  *'  lo^id  '  them,  the  amount  of  the 
extra  depending  upon  the  spceial  peculiarities  (the  exact  character  of  the 
oar  disease)  in  each  tn<]ividual  case. 

In  those  cases  in  which  a  cerebral  aheccss  is  the  result  nf  nnse  diKeaso 
the  ahsceiis  is  usually  situated  in  the  frontAl  lobe  on  the  same  side  .'is  that 
on  which  the  nasal  disease  is  most  marked.  In  exceptional  cases  the  ab- 
scess is  situjited  in  some  other  part  of  the  cerebrum  (the  parietal,  occipital, 
or  teniporo-sphenoidal  lobes) ;  very  rare]}'  ]]ideeiJ  in  the  cerebellum. 

It  miist^  of  course,  bo  rememlwred  that  a  collection  of  pm  may  bo 
situated  on  the  surface  of  the  brain  betu-eerj  the  cortex  and  the  mcmbiane, 
hemmed  in  by  inflammatory  adhesions.  In  one  sense  such  a  condition  is 
an  intracranial  aijscess,  but  it  is  not  a  true  abscess  of  the  bmin  ;  it  ia 
rather  the  result  of  a  purulent  meningitis. 

A  circumscribed  pus  formation  on  the  sm-face,  to  which  the  name 
extra-cerebral  abscess  may,  I  think,  be  appropriately  applied,  is  often 
associated  with  locivl  disease  of  the  bone,  and  very  frequently  indeed  ia 
the  result  of  injury. 

As  I  have  previously  slated,  punctured  wotuids  of  the  brain  are  usiudly 
followed  by  cerebritis,  and  often  by  a  eercbrai  abscess  ;  but  this  is  not 
always  the  case. 

In  traumatic  cases,  in  which  there  is  no  wound,  local  suppuration,  or 
necrosis,  the  abscess  is  usually  situated  beneath  the  seat  of  the  original 
injury. 

In  pyiemic  cases  the  absceases  may  be  situated  either  in  the  cerebrum, 
in  the  cerebellum,  or  in  both ;  rarely  in  the  cerebelhun  atone. 

Abscess  of  the  brain  may  occur  at  any  ago.  The  disease  is  very  rare 
(luring  tho  first  year  uf  life,  ami  after  sixty  ;  the  nwijority  of  cases  occur 
b<>twwu  tf»n  and  thirty ;  cases  are  not  very  uncommon,  however, 
between  tlurty  and  forty-tive. 

Abscess  of  the  brain  is  more  common  in  males  than  in  females, 
pn>bably  becuuso  males  suffer  so  much  more  frcfjucntly  from  head  iiijiu"y 
than  females  ;  if  the  traumatic  cases  are  excluded  there  ia  probably  no 
great  dilference  in  the  relative  frequency  with  which  the  rljsease  is  met 
with  in  the  two  sexes,  though  some  writers  slate  chat  even  then  the 
mjtjority  of  cases  oteiir  in  males. 

.-Vlwcesses  of  the  brain  are  much  more  commnn  amongst  the  lower  than 
the  iipper  ranks  of  society,  doubtless  liccanse  nmon^'st  the  lower  orders  a 
chronic  otorrluea  is  often  allowed  to  go  luitreated,  and  Ijecauao  in  certain 
classes  of  working  people  head  injuries  are  more  common  tluji  in  well-to- 
do  people. 

Clinical  history. — The  symptoms  which  are  met  with  in  different  cases 
of  cerebral  abscess  are  very  variable.  These  dilTercnccfl  depend  upon  a 
variety  of  diflerent  conditions,  namely — 

1.  The  character  of  the  abscess. — (a)  Whether  it  is  acute  or  chronic; 
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(ft)  whether  it  it>  encapsulcd  or  not ;  and  ('•)  if  encapsnlcd,  wbether  ihcn 
is  a  chtumel  of  coammuifution  bclwcfn  thu  cavity  of  the  afascesa  and  tl.e 
exterior  of  the  skull,  it»v  the  tyiu|iaiium,  or  whether  there  is  no  aich 
commtmi cation.  An  encipsuli'd  aWcosa  whirh  does  not  cotnmimicau 
cxtenifillr,  nnd  around  whii^h  there  are  no  acute  inflammatorv  cluitipw, 
may,  from  a  piiictical  point  of  view,  ho  rvpirdcd  aa  n  ceivltml  or 
cerebellar  cyst;  in  such  cases  the  eymptonia  may  clo»ely  rest ra hie  thus*' 
of  an  intmcraniiil  tnnionr :  in  many  of  the  case^  of  this  kind  the 
symptoms  are  not  very  mnrkcd ;  for  an  encapsuled  a>>scoss,  so  long  ■« 
there  are  no  acute  iiiflumnmtory  changes  in  the  bniin  tissue  or  cerchnl 
memhraues  smToumling  it,  may  he  a  very  stfitionary  lesion.  This  u 
especiitlly  the  cjise  when  a  fi-ee  channel  of  communication  exists  bocwega 
the  ahwcss  cavity  aiwl  the  exterior  of  the  skull. 

3.  The  position  of  the  abscess.  3.  The  presence  or  absence  of 
acute  cerclirili:^  nieningitis,  or  simts  phlebitis.  4.  The  nature  of  the 
primary  conditian  with  which  tlie  abscess  is  associated,  each  as  ear 
disease,  genenil  pyemia,  and  so  on. 

Fiirtho]-,  it  must  he  remembered  that  the  symptoms  vary  at  ditTerent 
stages  of  the  dise^ise :  in  the  earlier  stago-s  headiM:he.  vomiting,  and  other 
symptoms  indicjitive  of  cerebral  irrit-'ttion  are  prominent ;  in  the  later 
stages  coma  and  jwrnlyfiis  may  bo  present. 

From  these  stalemenis  it  will  be  obvious  that  it  is  very  diOicult  or  im- 
possible to  give  a  single  descrijjtion  which  will  apply  to  all  cases  of  aliscess 
of  the  bntin.  Certain  wellniarked  clinical  types  may,  however,  be  coo- 
slructcd. 

(i.)  Casss  in  tchvh  the  al'Sfcss  is  laUtit  {unGti ended  vifh  ihfiniU  cfr^mi 
sifjfiptonu)  or  in  uhuk  (he  at/wpiowit  of  affffj'sa  arf  overshadtnixd  hy  Hiase  of  tht 
assofi/iti'ti  fiisffTif,  iturJi.  (1.1  nrntral  pyfTwia,  inffdiTf.  embxartHtis,  etc. 

Cases  in  xrhich  there  ore  no  cerebral  symptoms,  or  but  slight  cerebral 
symptoms,  are  rare;  in  these  cases  the  abscess  is  usually  chronic  and 
encapsuled.  Caaea  in  which  the  symptoms  of  ahscesa  are  overshiulowwl  by 
those  of  the  primary  associated  disftisoare  more  common.  In  both  of  ihoM 
ca3c«  the  abscess  is  usually  situated  in  one  of  the  so-called  "silent" 
areas  of  the  brain.  In  some  cases  of  this  kind  there  are  no  doubt  local 
symptoms,  such  as  hemianopsia,  which  miiet  be  looked  for. 

(ii.)  j-lettie  cnffs  with  rtry  dffinite  ami  diMinrt  fj/mptoms. 

In  some  of  the  cases  included  in  this  gi*oup,  more  especially  in  thoH 
cases  in  which  the  abscess  is  of  large  size  and  of  i-ajud  growth,  tbfl 
sjnnptoms  iire  urgent  and  severe. 

In  other  cases  in  which  the  ahsces."!!  is  very  acutely  developed  the 
headache  and  vomiling  are  not  so  marked  as  one  mij-ht  expect. 

(lit.)  Chronic  ensf». — In  some  cases  of  this  kind,  in  which  the  abscess  Is 
encapsuled,  there  are  no  symptoms,  or  only  slight  symptoms ;  in  other 
cases  in  which  an  aViscess  of  the  icmporo-sphenoidnl  lol>e  is  in  direct 
communication  with  the  ei'temal  ear  {cases  of  cerebral  oton-htta)  there 
may  be  nn  symptoms  so  long  as  the  sinus  remains  patent,  but  urgent 
symptoms  may  arise  if  the  exit  for  the  pt«  become  blocked. 


Consequently,  in  cases  of  chronic  otorrhrea  with  a  profuse  pumlcnt 
discharge^  iu  which  there  is  a  suspicion  ihal  the  olorrha-a  19  cerebral,  oiio 
should  be  very  careful  in  employing  remedies,  such  as  jwwerful  aatringent 
injections,  which  are  likely  to  pi-oiluce  andden  an-cst  of  the  discliargo  .ind 
blocking  of  the  channpl  of  cnnimnniaition  betn-een  the  altscewi  cavity  in 
the  teiuporo-sphenoidal  loho  and  the  ca\'ity  of  the  tympanum. 

Summaty  0/  the  more  imfiortant  tjmeral  symptoms  wkicli  are  met  vith  in 
ca»es  of  cer^jml  ahicesf, — The  nature  and  severity  of  the  eymptoms  wliich 
are  associated  with  the  formation  of  a  cerebral  abseess  are  very  variable. 
In  some  cases  very  severe  symptoms  rapiLlly  H.ppejir ;  in  other  oases  the 
onset  is  insidious.  SpeJtkJn^'  (^'i^ncrally,  the  most  frf(|ucnt  atid  character- 
istie  symptoms  are — Headache  which  in  some  cases  is  inti-nse,  vomiting, 
giddiness,  optic  neuritis,  a  slow  pnlse,  slowness  of  cerebration,  dmwsiness, 
apathy,  and  absence  of  pyrexia.  Anorexia,  a  tbickly-pcwtcd  tongue,  a 
foul  smell  of  the  hreath,  and  constipation  are  usually  present,  In  some 
cases,  muHCuhir  spasms,  local  or  general  epileptiform  convult^ions,  Iicmi- 
plegia  or  monoplegia,  motor  or  sensory  aphasia,  luid  hemianops'a  iiro 
seon.  Delirium  is  not  uncommon.  In  most  cases  increasing  drowsiness, 
apathy,  and  coma  precede  death.  Iti  many  cases  there  is  very  rapid  and 
marked  emaciation. 

Optic  neuritis,  thotijih  a  frequent  symptom,  is  often  absent.  In  some 
cases  it  is  double,  in  others  unilatenil.  AVben  unilateral  it  is  probably 
most  frctjULMitly  present  on  the  same  side  as  the  abscess.  The  intensity 
of  the  optic  neuritis  varies  of  course  in  different  eases ;  but  speaking 
generally  it  is  usually  much  less  marked  than  in  niaiiy  cases  of  intracranial 
tumour.  In  those  oases  in  which  the  al^scess  is  in  the  cerebellum  tbo 
optic  neuritis  is,  so  far  as  my  e.\perienco  enables  me  to  judge,  more  frequent 
and  more  iittcnite  than  in  citses  in  which  the  abscess  is  situated  in  tha 
temporo-sphenoidal  lobe. 

The  absence  of  pyrexia  is  a  very  important  point.  Of  course  tn  some 
cases  there  is  fever  ;  but  in  most  oases  in  which  there  is  no  meningitis,  and 
no  sinus  phlebitis,  the  tLimpcrature  is  ufiiially  either  normal  or  subnormal. 
A  cerebnil  abscess,  in  fact,  seems  to  exert  a  depressing  influence  upon  the 
temperature.  Exceptions  to  this  statement  do,  however,  not  infrequently 
occur,  niurc  especially  in  the  early  stag^  of  acute  cases,  and  in  children. 
In  those  cases  in  which  the  temperature  is  above  the  normal  the  rise  is 
usually  slight — two  or  three  degrees.  A  high  temperature  is  suggestive 
of  meningitis  or  sinus  jihlebitis.  A  high  temperature,  especially  a  fluc- 
tuating temperature,  associated  with  rigors,  is  very  suggestive  of  sinus 
phlebitis. 

A  slow  pulse,  again,  is  a  highly  eharacteristic  feature  of  cerohral 
abscess,  more  especially  in  the  earlier  stjiges  of  the  case.  In  the  later 
stages  the  pulse  may  become  quick  and  irregular ;  and  this  is  more 
particniarly  the  case  when  the  abscess  has  burst  into  the  lateral  ventricle, 
or  when  the  abscess  is  complicated  with  sinus  phlebitis. 

In  the  traumatic  and  pya-roic  cases,  in  which  the  abscess  may  bo 
situated    in   any    part    of    the   cerebrum,   and   in  M'hich  there   may   \m 
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several  abscesees,  the  local  or  focal  syraptomg  may,  of  course,  be  likewite 
vunablu. 

In  the  chronic  cjiscs  of  cerebral  absccsB  in  which  the  pus  lb  gmduallr 
incr&isiiig  in  anioiint,  the  symptoms  are  practiciilly  Iho  uime  as  thoso  of 
a  rapidly  increasing  intracnmial  tumour. 

In  nmriy  cases  of  chronic  entvipsuled  abscesn  of  tho  brain  thero  is 
little  or  no  disturlxineo  of  the  intmcraniAl  pressure  ;  and  this  is  more 
especially  the  caae  whan  a  free  communication  exists  betwucn  the  abaoen 
cavity  und  the  tympanum,  that  ia,  in  those  case^  in  which  there  K 
cerebral  otorrhtea.  Consequently,  in  cases  of  this  kind,  the  geneni 
symptoms  of  an  intracranial  tumour^ headache,  vomiting,  optic  neuritii^ 
generalised  epileptiform  convulsions,  impairment  of  memory  and  intellect 
— are  usually  slight,  and  in  rare  cases  altogether  absent.  But  it  mu&t 
be  remcmbercfi  that  in  these  cases  meningitis  or  corebritis  may  be  rapidly 
set  up  around  the  abscess,  and  that  n-lion  either  of  these  events  occursi 
acute  cerebral  symptoms  will  of  course  be  manifested. 

In  those  cases  in  which  the  abscess  is  not  cneapsulcd,  and  in  which  it 
is  sttwiily,  though  it  may  be  slowly,  increasing  in  size — and  those  cjwe* 
are  uaiLilly  subacute  rather  than  chronic — the  symptoms  (general  and 
local)  are  practically  the  samu  as  those  of  a  rapidly-iacreaairig  intra- 
cranial tumour. 

In  cases  of  cerebral  abscess  with  cerebral  otorrhoea,  the  etopjiage  tpf 
the  discharge  is  apt  to  be  attended  with  the  sudden  appearance  0/ 
headache,  vomiting  and  other  symptoms  (general  and  locaj),  due  either 
to  a  rapid  increase  of  the  intracranial  pressure,  to  acute  cercbritif  or 
iicute  meningitis,  or  to  all  of  these  conditions  in  combination. 

In  those  cases  in  which  the  acute  symptoms  depend  merely  upon  the 
blockage  of  tho  issue  for  tho  pus,  tho  hdulacbe  and  vomiting  may  ijiudkly 
subside,  provided  that  the  block  be  removed  and  the  otorrhn>a  quickly 
re-estabUshed. 

If,  however,  acute  cerebritis  or  meningitis  be  set  up,  the  result  in  all 
probability  will  be  fatal,  unless  indeed  the  life  of  the  patient  can  be 
saved  by  surgical  interference. 

Samjnary  of  the  chuf  loral  or  foaii  sympionts  tchkh  are  met  with  M 
cases  of  er.nbral  nbAc-f^is. — The  local  or  focal  symptoms  which  are  due  to 
abscess  in  different  parts  are  practically  tho  sjune  as  those  which  result 
from  any  other  local  lesion — such  as  a  rapidly  growing  tumour,  for 
example.  It  is  unnecessary  to  enter  into  ih^tails.  In  speaking  of 
the  ritagnnRifi  I  will  refer  briefly  to  the  more  important  locjdising 
symptoms  which  arc  apt  to  arise  as  a  result  of  an  abscess  in  the  temporu- 
spbenoidal  lobe  and  tho  cerebellum. 

Diagnosis. — The  diagnosis  of  abscess  of  tho  brain  is  in  some  caaei 
easy,  in  others  very  difficult  or  imp^issible  ;  for  8ji-mj)toras  identical  with 
or  very  similar  to  those  which  arc  priKluccfl  by  a  eerebnd  abscess  may  be 
due  to  meningitis,  sinus  phlebitis,  softening  the  result  of  thromboc^  « 
tumour  of  the  brain,  or  even  loenl  disease  of  tho  ear. 

We  have  seen  that  a  cerebral  abscess  is  very  rarely  primary  and 
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idiopnthic.  This  is  a  most  iroportiuit  point  for  tho  purpose  of  dlaiicnosis. 
^^'llL■tl  t-vrcbml  symptoms  suggestive  of  an  abacusa  (such  as  headache, 
vomiting,  and  optic  ntmritis)  aro  prcacntj  the  ftnst  step  wnvarrla  a  fiffiiiito 
diagnosis  of  aliscew  ia  tt>  determine  whether  a  pause  of  cerebral  abscess 
(such  as  ear  diaeiiso,  nose  disease,  or  other  peripheral  lesion)  be  present  or 
not.  If  no  cause  of  cerobraL  abscess  is  to  bo  foiuid,  the  strong  probability 
is  that  the  symptoms  are  due  to  some  such  other  condition  as  meningitis, 
tbromhoBia,  or  tumour.  This  is  not,  of  cnurso,  absolutely  conchisire, 
far  ill  a  small  percentage  of  cases  of  abscess  of  the  brain  there  is  no 
discovemble  caiiso.  In  the  absence  of  a  definite  cauac,  the  presence  of 
a  cerebral  absccMs  may  be  suspected  :  but  a  jxisitive  diagnosis  uf  abscess 
should  never  ha  given.  Conversely,  if  a  definite  cause  of  abscess, 
such  as  a  septic  otorrhoMi,  ho  present,  the  occiwrenco  of  head  symptoms 
— such  as  headache,  vomiting,  optic  neuritis — should  always  suggest 
the  presence  of  an  abscess  of  tho  brain,  though  they  do  not  suQico  lo 
prove  it. 

Now,  since  disease  of  tho  ear  is  by  far  tho  most  frequent  cause  of 
cerebral  al)scess  in  the  cises  which  comt-  under  the  notice  of  the  physician, 
we  first  make  a  careful  inquiry  into  the  condition  of  the  ear.  We 
ascertain  if  there  is  any  otorrhrea.  If  there  is  an  otorrhcea,  we  pirtictilarly 
ascertain  whether  it  is  a  septic  otorrheea  and  trhcthor  the  perforation  in 
tho  tymjNintc  membrane  is  small  or  large  ;  for  a  cerebral  abscess  is  much 
more  likely  to  result  from  a  septic  than  from  an  aseptic  otorrh«ta,  and  in 
cases  in  which  the  opening  in  the  drum-he;ul  is  smaU  than  in  cases  in 
which  tho  opening  is  Urge — -in  which,  in  other  words,  there  is  a  free  vent 
for  the  purulunt  coUectioTi  in  tho  tympiuuc  cavity.  If  thei'O  is  a  hiatory 
of  a  former  otorrho^a,  it  is  important  to  ascertain  when  the  olorrhiira 
stoppwl,  and  whether  the  arrest  corresponded  to  tho  period  at  which  the 
cerebral  symptoms  set  in. 

Kvcn  if  there  is  no  ear  discharge,  the  external  ear  and  the  mcmbmna 
tympiini  shoidd  be  carefully  examined,  the  condition  of  hearing  tested, 
tho  preannce  or  absence  of  tinnitus,  giddiness,  and  the  liko,  inquired  for, 
and  the  preecnee  of  tenderness  or  swelling  over  the  mastoid  ascertained. 
The  presence  of  facia!  punilysis,  or  a  history  of  facial  paralysis,  is 
also  im}>ortiiut,  for  in  some  cases  of  car  disease  the  facial  nerve  is 
implicated. 

If  there  is  no  car  disease,  present  or  past,  the  nose  must  next  be 
carefiUIy  examined.  If  thei-e  is  no  nose  disease,  pjist  or  present,  the 
condition  of  the  orbit  and  tho  other  parts  of  the  skull  and  scalp  must 
lie  examined  \  and  the  presence  or  al>sence  of  a  history  of  head  injury 
ascertained. 

Care,  of  course,  roust  be  taken  not  to  attach  too  much  importance 
to  a  history  of  fonuor  head  injury,  for  palicnta  and  their  friends  arc 
only  too  prone  to  attribute  symptoms,  which  are  due  to  disease^  to  slight 
injuries. 

In  those  cases  in  which  there  is  no  definite  history  of  a  head  injury, 
attention  must  next  be  directed  to  the  condition  of  the  distant  organs, 


particularly  of  the  heart  and  of  the  lungs ;  for  infective  endocanlitia 
and  Rcptic  Iting  Hiflerise  am,  im  wo  have  previously  seen,  occasioiud 
caiiSK)  of  cerebnil  jibscess.  It  must,  of  couree,  be  reincmlK-Twi  tfant 
it  is  o»Iy  in  rare  cases  that  a  coi-cbml  al>«cess  is  tlic  result  of  lung 
disease.  In  the  grual  majurity  of  case?  in  tvhtch  acitU*  cen.'liral  Rvrnpt^tnu 
arise  in  the  course  of  lung  diseases,  cjipecially  phihisiji,  the  corolinil  legion 
i$  tuberculous  and  not  suppurative. 

Let  me  now  consider  in  detiiii  the  differential  diagnosis  of  abec4 
ihe  brain,  and  of  some  uf  the  cunditiuns  with  whieh  it  is  most  liAble 
confound  e<l. 

7'he  ditfgfeiiiMt  diagnosis  of  cerebral  or  certbfUnr  ahscris  ai%d  enthrtd 
memftfjiiis. — In  some  cases  the  differential  diagnosis  is  very  ilifficull, 
or  impossible ;  for  the  synipli^ins  in  the  two  conditions  may  Ihi  Tory 
umilar ;  and  further,  both  uunditions  may  he  due  to  the  same  can»e  (U> 
ear  disease,  for  instance) ;  consequently,  bmh  conditions  may  be  present 
in  the  same  ca-se  at  the  fijtmo  time. 

In  the  cliHercntial  dijignosis  of  acute  generalised  m«:ningitis  and 
cerebral  abscesa,  tlie  cunUition  of  the  tem])eraiui'e  is  a  most  imporuuii 
point.  In  most  cases  of  cerebral  absce^ss  (at  all  evcnU  uft^r  the  initial 
stage  is  |>as.sed)  the  temperature  is  subnormal  or  normal,  or,  if  elevated, 
is  only  slightly  above  the  normal ;  whereas,  in  moat  cases  of  aaite 
generalised  meninj^itis  (some  cases  of  suppurative  meningitis  perhaps 
excepted)  the  temperatnre  is  usuidly  considerably  above  the  nomiiil, 
A  deciiled  elevation  of  tenipcmtufc,  though  it  does  not  of  ctrarM 
exclude  abscess,  is  consequently  strongly  in  favour  of  meningitis ;  »nJ 
conversely,  a  snbnonnal  or  nonmd  temperature  is  strongly  in  farour 
of  cerebral  or  cerebellar  abscess. 

The  absence  of  a  definite  cause  of  cerebral  abscess  (ear  dijwase,  nose 
disease,  and  so  forth)  is  strongly  against  abscess  and  in  favour  <rf 
meningitis. 

The  presence  of  a  tuberculous  lesion,  either  in  the  lungs  or  else- 
where, is  iigainat  abscess  ami  strongly  iti  favour  uf  tuberculous  meningitis. 

The  preseticu  of  henii^degia,  of  monoplegia,  or  of  aphasic  s^inptonii 
is  in  fai-onr  of  alecess  rather  than  of  meningitis.  This  is  especially  the 
case  when  ihn  paralytic  or  aph;wic  symptoms  appear  gradually,  not  whon 
they  are  merely  temporary  and  epileptiform  in  character.  LocaliMd 
spasms,  attacks  uf  Jacksoiuan  epilepsy  and  epileptiform  paralysis  or 
epileptif<inn  a[ihasLa  are  more  commun  in  coses  of  memngitia  than  id 
cerebral  abscess. 

Retraction  of  the  head  and  rigidity  of  the  upper  part  of  the  spinal 
column  are  also  suggestive  of  meningitis ;  but  they  are  not  infrequently 
met  with  in  ca-^ies  of  ci^rebelUr  ahsces-s. 

The  course  of  severe  generalised  pundent  meningitis  is  iisiwUy  more 
rapid  than  thai  of  a  cerebral  abscess ;  .symptoms  of  irritjitiou  at  the  bu« 
or  on  the  surface  of  the  brain  are  usually  more  prominent  and  the  pyrexu 
is  mnally  much  more  marked  than  in  abscess.  There  are,  however, 
exceptions  to  all  of  these  statements. 


From  these  stat^mentA  it  will  be  apparent  that  in  many  cases  the 
diagnosis  turns  upon  the  presence  or  absence  of  a  cause  of  cerebral  abscess, 
nrul  upon  the  condition  of  the  temperature. 

In  some  uiscs  tlie  diagnosis  can  only  be  made  by  operative  inspection 
(trephining)  or  by  watching  the  coureo  of  thti  case. 

Thf.  iliJffrejttitU  iHa-jnotU  of  .tiatiA  phUUtix  nnd  cerrhral  w  tArthfilar 
abscfss. — This  ia  usually  not  difficult,  provided  tliot  only  one  of  iho 
conditions  (abscess  or  sinus  phlebitis}  be  present.  A  high  temperature, 
mnrked  tluctnations  in  the  teniperaturo  cune,  &  rapid  pulse,  recurring 
rignrs,  jirofuso  sweatings,  and  especially  tendernesfi  anil  swelling  over  the 
point  of  origin  of  the  internal  jiigidar  vein  are  strongly  in  favoui-  of  sinus 
phlebitis  ;  but  in  cases  of  ear  disease  xu  which  cerebral  or  cerebelUir 
abscess  is  so  frequently  present,  the  presence  of  these  sraiptoms  {that  i?, 
of  sinus  phlebitis)  does  not,  of  course,  exclude  abscdss.  In  such 
circuuistaucos  both  eotiditiona  inay  be  present. 

The  dijfneniml  diagnosis  of  ahacess  of  t/ta  brain  and  wir  disease. — As  a 
mlu  there  Is  no  ditTicully  in  deciding  whether  the  symptoms  are  merely 
the  result  of  the  ear  disease,  or  whether  they  depend  upon  an  intra- 
cranisd  lesion  (abscess,  meningitis,  sinus  phleltitis)  which  has  resulted 
from  the  car  disease.  But  it  must  be  remcmbereil  that  headache  (not 
merely  locjd  pivin  in  the  ear,  but  radiating  pains  in  the  scalp  and  sktdl 
and  severe  int^imat  headache),  vomiting,  giddiness,  and  even  epileptifonu 
eonvulsions  may  undoubtedly  i-csull  from  local  iiritation  at  the  peripheiy, 
that,  is,  in  the  diseased  (;ar ;  but,  with  the  exception  of  giddiness,  such 
symptoms  are  much  more  likely  to  bo  due  to  a  cerebral  lesion,  atiscess,  or 
localised  meningitis.  Optic  neuritis,  though  by  no  means  always  present 
in  cases  of  abscess,  is  in  a  doubtful  case  (I  mean  a  case  in  which  the 
diagnosis  resta  between  abscess  and  local  car  disease)  strongly  in  favour 
of  the  more  serious  condition  (aWess). 

A  slow  pulso  (eapcciaUy  a  slow  pulse  which  is  becoming  groduallr 
sloM-cr  and  slower),  increasing  mental  dulness  and  aputhy  are  highly 
suggestive  of  abscess  rather  than  of  mere  local  ear  discjise.  Peripheral 
irritation  in  the  ear  may  produce  irritative  symptoms  (headache,  vomiting, 
giddiness,  or  even  epileptiform  convulsions),  but  it  is  not  likely  to  produce 
paralytic  symptoms  (drowsiness,  ajjathy,  coma,  or  motor  pandysis), 

77«!  dij/'craitial  (/la'/WttfM  vf  cercbrnl  uii/fcesn  iitul  cerehrui  tumour. — In  some 
cases  of  enc'ipfluled  abscess  the  distinction  is  extremely  ditiicult,  iculeei^l 
it  may  be  impossible. 

iu  onler  to  distinguish  these  two  conditions,  attention  should  he 
chiefly  directed  to  the  followiug  points: — 

(i.)  Tlio  presence  or  abscrtce  of  a  caiUjC  of  alwcesa.  Tliia  point  I  have 
already  sufficiently  emphasised  ;  but  let  me  here  say  that  I  never  eoniniit 
myself  to  a  positive  diagnosis  of  iritnicrnninl  tumour  uidcss  suppurative 
ear  and  noae  disease — the  more  common  euuses  of  (nou- traumatic) 
cerebnil  abHcess — cjin  be  excliidi'd. 

In  those  ca.sos  in  which  a  local  cauw  of  ahscess  {such  a.*  sujipurative 
eai'  disease)  is  pi-csent,  in  addition  to  the  general  symptoms  suggestive 
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of  tumour  or  abscess  (headache,  vomiting,  and,  it  may  be,  <loiililfl  optic 
neuritis),  the  chances  are  strongly  in  favour  of  aljsress  rather  than  of 
tumour.  It  is,  of  course,  possible  to  have  an  intracriinial  tumour  and  an 
Olon-ba>a  (or  other  local  causo  of  cerebral  abscess)  accifleti tally  associated; 
hut  the  cliancBs  are  strongly  against  such  a  cuincidence.  Convenely, 
when  no  discoverable  local  cause  (source)  of  abscess  is  present,  thf 
chances  are,  other  thia^  being  equal,  very  strongly  in  favour  of  tumour . 
and  the  correct  diagiioiiis  of  cerebral  abycuss  in  such  circumst^inccs  (that 
18,  in  the  alaence  of  diseaaa  of  the  ear,  nose,  or  cranial  bones,  and  of 
traumatic  injury)  can  seJdora  bo  more  than  a  fortunate  guess. 

(il.)  The  previous  history,  progress,  and  course  of  the  illness  may 
throw  light  on  doubtful  cases ;  when  no  clear  or  trustworthy  evidence 
on  thesu  points  is  forthcoming,  thi:  difficulties  of  diaguu^iiK  are  much  in- 
creased. 

A  history  of  former  car  disease,  with  the  8uh«oquent  long  continuanoe 
of  cerebral  syraptoms,  is  in  favour  of  abscess. 

The  rapidity  with  which  the  symptoms  progress  docs  not  neoeasatilj 
afford  any  certain  guide  ;  for  in  sonxe  ciiscs  of  encapsulattrd  abscess  (chat  i^ 
while  the  al>»ccss  is  still  cnciipsuled  and  unassociated  with  cerebritii, 
meningitis,  or  sinus  phlebitis),  the  course  of  the  cjise  is  very  chronic; 
and  there  may  be  i&w  characteristic  symptomii,  if  any.  In  lumour,  the 
same  absence  of  striking  symptoms  may  also  of  coiu-se  be  observed 
Spoaking  gonorally,  the  progress  of  an  abscess  is  more  rapid  than  of  a 
tumour. 

(iii.J  The  nature  of  the  symptoms.  In  tumour  the  headache  is,  I  think, 
usually  more  severa  This  statement^  like  the  former,  only  applies  to 
oneapsutatod  abscesses  (while  still  ouukpsulated) ;  for  in  cercbrul  absoass 
I  have  witnessed  the  most  intense  headaches  which  it  is  possible  to 
conceive. 

Double  optic  neuritis  is  also,  I  think,  more  frequent  in  tumour. 
Possibly  unilateral  optic  neuritis  may  be  in  favoiu-  of  altsceas,  but  more 
infontiation  is  required  bt^fore  it  is  possible  to  generalise  on  this  point. 
The  intensity  (degree)  of  the  optic  neuritis  is  also  of  some  importance; 
it  is  usualUy  more  intense  in  cases  of  tumour  than  in  cases  of  abscess. 

The  temperature  may  afford  uo  guide ;  for  in  abscess,  as  in  tumour, 
it  is  tisuiilly  norm:d  or  subiionnal.  A  suppurative  temperature,  with  rigora 
and  swciitings,  is  of  course  strongly  in  favour  of  abscess  (or  of  abscess 
assoeiated  with  sinus  phlebitis)  as  against  tumour. 

Marked  emaciation,  apparently  the  result  of  the  cerebral  lesion,  is 
perhaps  suggestive  of  abscess^  though  it  sometimes  occurs  also  in  cases  of 
tumour. 

In  a  doubtful  ease,  the  sudden  occurrence  of  symptoms  indicative  of 
severe,  diffuse  meningitis  would  I>e  strnugly  in  favour  of  abscesa 
Symptoms  and  signs  of  sinus  phlebitis  likewise,  of  course,  point  strongly 
to  abscess. 

(iv.)  The  situation  of  the  lesion.  This  is  a  matter  of  some  importance: 
for  in  the  great  majority  of  cases  abscesses  are  situated  either  in  the 
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teraporo-sphciioiUiil  lobe  or  in  the  cerebeUiim ;  the  situation  of  tho  lesion 
in  some  other  part  of  the  Itrain  is  therofore  in  fjivoiir  of  tumour. 

A  liisu»n,*  of  he.'ul  injury  is  not  always  roncliisivo ;  for  tumours, 
especially  M'philoninta,  gitomata,  and  surconiatjt,  like  absceiacfl,  oceasiuiially 
follow  injury. 

(v.)  The  tmraerica]  chnnccs.  Tlicsft  must  onlyj  of  course,  lie  conitiderftd 
when  other  thin^  are  eqiuil ;  a  cereliral  tumour  is  a  much  moi-e  common 
lesion  tlmn  a  cerebral  nbecess,  and  infinitely  raoro  common  thsn  a  cerL-bmi 
aUcess  of  afjparcnt  idiojiatliic  fui-raatioii,  than  a  cerebral  abticustf,  that  is, 
without  a  ilctiiiit^j  and  (listicH't  cause. 

Thf  thlfrft.nlud  diii^nmis  of  eertUral  chaefss  find  thromhfutis  mth  cerfbrfil 
softening. — This  ie  usually  foisy,  but  cases  ocawioiially  oeour  in  which  it 
may  be  very  doubtful  which  of  the  two  is  pi-est-nt.  The  chief  points  to 
which  attention  should  bo  directed  are : — Ui)  the  presence  or  ab«ence  of 
a  cauiie  of  abscesa ;  (/»)  the  age  of  the  pitient ;  (c)  tlie  presence  or 
absenc(!  of  a  history  of  syphilis;  ('0  the  intensity  of  the  hoitduche  and 
vontiting. 

jVitoiial  thrombosis  with  softening  is  essentially  ftu  acute  lesion.  It 
is  therefore  only  in  cases  of  nipidly  formed  absoe^  or  in  cases  of  chronic 
abscess  in  which  aeuto  ccrobritls  or  menin>;itis  is  set  up  around  the 
abtsccss,  that  this  question  of  diagnosis  is  likely  to  occiu*. 

Oisci!  of  atheromatous  tbromliosis  are  rarely,  if  ever,  lilccly  to  \y% 
confoumied  with  cerelmil  abscess.  It  is  in  the  syphilitic  aiM-s  which 
oi'cur  at  an  earlier  age,,  and  in  which  there  may  he  headache,  vomiting, 
ant]  optic  neuritis  due  to  associatetl  gummatous  meningitis,  thai  there  is 
likely  to  bo  any  real  difficulty. 

Lortil  flwffnwis. — W^en  the  symptoms  and  signs  justify  a  dingnosis 
of  abscess,  the  next  question  is.  What  is  the  situation  of  the  ahscess  ?  This 
point  will  bo  more  appropriately  coualUered  in  connection  with  the 
treatment. 

ProgTiosls. — In  cases  of  abscess  of  the  brain,  the  prognosis  is  necessarily 
always  very  grave. 

In  acute  cases,  unless  the  al>sc«ss  can  lie  successfully  treated  by 
surgical  interference,  death  la  almost  certain  t^  tJike  place  speedily.  But 
in  a  certain  prnp(irtion  of  cases  the  snrgenn  cannot  hope  to  interfere 
successfully.  In  some  cases  it  is  difficult  or  impossible  to  determine 
the  exact  position  of  the  abscess  ;  in  sonto  cases  there  is  more  than  one 
sTmccss  ;  and  in  other  cases,  even  if  the  abscess  be  successfully  diagnoscil, 
reached  ami  evacuatpd,  the  patient  dies  of  some  associated  complication 
{pundcnt  meningitis,  sinus  phlebitis,  lung  disease,  etc.). 

In  chronic  cases  the  prognosis  is  more  favourable.  Provided  that 
tlie  position  of  the  abscejis  can  l>o  diagnosed,  the  chances  of  successful 
surgical  interference,  so  long  as  there  is  no  cerebritis  and  no  meningitis, 
are  more  hopeful.  Further,  in  those  cascs  in  which  the  abscess  is  en- 
capsulated, it  may  remain  latent  or  unattended  with  any  serious  symptoms 
for  many  yeJirs.  But  it  must  he  remembered  tint  in  cases  of  encapsulated 
abscess  the  duration  is  always  a  matter  of  great  uncertainty  ;  for  acute 
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compHcatinriA — such  as  cerelirilis,  u'dtma  of  the  bmin,  meningitis — mir 
arise  at  any  moment,  and  if  so,  luilcss  the  caw  can  be  siicceuijfully  traatcd 
by  the  surgeon,  nipid  dciith  is  the  rewult. 

Cons(!(}ueiitly,  in  chronic  as  in  acute  enaos,  the  proj^nrxis  largeir 
turns  upon  thc!  pnssibiliiy  of  siicof-wtfiil  siirgiciil  fntfi-fpreiico  ;  but  it  mmt 
bo  romcmherod  th.it  in  chroniL-  encapsulated  cases  the  diugiioHiti  in  ui  some 
cases  very  difhcuit,  or  inipussiblc. 

If  thc  HbtK:<:s9  id  Hituatcd  in  the  temporo- sphenoidal  lobe,  the  prognon 
is  sumewhat  moro  favoumhle  than  when  it  is  situated  in  tho  oerelieUina, 
for  Uio  eiiances  uf  suecessfuj  surgical  treatment  iiro  somewhat  KrcattT. 

As  n  matter  of  fact,  tht)  progrioaiH  in  cjwes  of  cerebml  anfl  ccrehellar 
alwccM  id  \e-ry  mucli  more  fa\-our;ible  than  it  was  a  few  years  ago.  Th» 
is  shown  by  tho  faet  that  of  twenty  five  c^wcn  obaor\-ed  by  Prof.  Moccwrn, 
ntnotcou  were  operated  upun ;  and  uf  these  nineteen,  eighteen  recuvercd 
"One  might  almost  conclude,"  Macewen  statea,  "that  in  unroniplicat«d 
abacciM  of  tho  brain,  operated  upon  at  a  fairly  early  stage,  recovery  ought 
to  be  the  rule"  (11). 

Loi:al  t!ia/;no.fi.<  and  treatment. — Since  in  the  great  majority  of  cases  of 
abscess  of  the  brain  thc  only  hope  fur  tbi^  [tatient  is  successful  ^urgiol 
treatment^  the  next  question  which  has  to  l>c  considerccl  when  the 
symptomtt  and  signA  seem  to  indicate  the  presenco  of  an  abaceas  in  Uw 
brain  is,  Where  is  the  ahscess  siuiatedt 

'Hie  pysemic  cjwcs  may  be  left  out  of  account,  for  in  cases  of  this  lund 
surgical  interfKrenrc  has?  very  litth?  chance  of  aucccsa  ;  tho  alisceasea — for 
ihere  ni-c  usually  i«everal — are  generally  of  small  size  and  unattended  «itli 
definite  localising  symptoms. 

In  those  caticti  in  which  there  is  reason  to  suppose  that  the  abecen  is 
single,  the  local  diagnostg  has  tn  be  determined  in  exactly  the  same  imy 
as  in  any  other  case  of  cerebral  dit^cisc,  such  as  an  intnteranial  tumour; 
namely,  by  observing  the  positive  symptoms  (pamlytic  or  irritative) 
indicative  of  disturlmncc  of  function  in  localised  area«  of  thc  bruin,  and 
the  negative  symptoms  indicative  of  the  aWnco  of  disturbance  o( 
function  in  other  localised  areas  of  the  brain. 

The  points  to  which  attention  should  be  particularly  directed  are : — 

(i.)  The  exact  nature  of  thc  cause  (traumatic  injury,  ear  disoaae,  noae 
disease,  etc.) ;  and  if  ear  di^naso,  whether  thc  disease  affbcta  (a)  lb« 
tympanum,  or  (jS)  the  external  ear  or  mastoid. 

(ii.)  The  presence  of  looAlising  symptoms  {[>ositive  and  negatin) 
showing  that  thc  abscess  is  situated  in  tho  tcmporo^phunoidal  lobe,  the 
cerebellum,  the  frontal  lohe,  etc. 

(iii.)  The  relative  frequency  of  an  abscess  in  these  diflerent  si 
It  is  oidy,  of  course,  when  there  are  no  pieitive  symptoms  that  any 
should  be  giveti  to  a  probability  of  this  kind. 

In  the  traumatic  cases  thc  abscess  is  usually  situated  immediately 
below  thc  seat  of  the  injury,  or  (>iut  this  is  less  frequent)  at  the  point  of 
contre-coiip. 

In  the  traumatic  cases  tn  which  there  are  no  localising  symptoms,  tkc 
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centre  of  tho  incision  should  of  course  ho  niiuie  over  the  wound,  or  any 
local  tciidcT  spot,  or  local  Bwelling  which  liiij)]K-nrt  to  bo  present  on  tho 
surface  of  the  skull.  If  an  tt))80tss  bu  not  found  on  the  surface  of  tho 
hrain,  the  hniin-tissuo  should  bo  cxploroti  with  a.  trocar.  If  tho  abaccja 
he  not  found  }wIow  the  sejit  of  tho  injury,  the  point  of  contre-coup  should 
next  be  trephined  and  explored. 

In  those  casen  in  which  the  abscess  is  due  to  ear  disease,  and  in 
which  there  are  no  definite  localisin;;  symptoms,  the  temporo-aphenoidiil 
lohfi  should  be  explored  first,  since  this  is  tho  most  frequent  position  for 
the  abscess. 

-46*rrs5  in  the  temporo-splienoidat  Iche. — The  positive  symptoms  indicative 
of  the  pi'csencu  uf  an  abscess  in  the  t(?niporosphenuldal  lobe  are  often 
very  indefinite ;  indeed,  in  some  cases  there  are  no  positive  symptoms. 
The  tomporo-sphonoidal  lobe  is  one  of  the  so-called  "silent"  areas  of  the 
brain ;  for  lesions  in  this  situation  are  not  infrequently  latent,  that  is, 
unattended  with  dcfttiito  localising  syniptoms.  Hut  in  sonio  cases  povitivo 
localising  symptoms,  such  as  disturbancus  of  hearing,  smell,  and  taste,  am], 
if  the  lesion  is  left-sided,  word- deafness  are  present.  As  a  matter  of  fact 
these  symptoms  are  comparatively  rarely  seen,  for  hearing,  smell,  and  taste 
are  largely  represented  on  both  aides  of  the  brain  ;  consequently,  if  one 
temporo-fiphenoickl  lobe  is  destroyed,  its  functions  are  tahen  up  and  earned 
on  by  the  corresponding  centres  on  the  opposite  side.  The  same  stitcnient 
applies,  though  loss  forcibly,  to  word-deaf ne«9.  NeverUidrss,  so  fur  as 
ray  exiwriencc  enables  me  to  judge,  wurd-deafnesa  is  rarely  the  result  of  an 
al>scess  in  the  temporo-sphenoidal  lobe.  But  although  the  symptoms  which 
have  just  been  enumerated  are  by  no  means  always  present,  they  should 
always  be  carefully  looked  for.  Further,  it  must  he  remembered,  that  in 
Ciisea  of  cerebral  abscess  duo  to  ear  disease,  tho  unilateral  deafness  which 
is  often  presKnt  is  in  the  great  majority  of  cases  due  to  local  destruc- 
tion of  tho  end-organ  of  hearing,  rather  than  of  the  auditory  centre  in 
the  tcmporo-sphenui<hd  lobo.  Lesions  (abscesses,  tumours,  etc.)  in  the 
temporo-Hphenoidal  lobe  are  in  some  cases  attended  with  marked  hysterical 
symptoms;  a  voracious  appetite  is  another  symptom  which  is  sometimes 
present 

Paralysis  of  tho  face  or  arm  (much  less  rarely  of  the  leg),  motor 
apba.sia,  wonl-blindness,  and  agraphia  may  result  from  the  enenMchnR-nt 
of  an  abscess  in  the  temporo-sphenoidal  lobe  npon  the  motor  area,  the 
mot'ir  speech  centre,  or  tho  visual-speech  centre. 

The  panilysis  produced  in  this  way  is  rarely  complete  and  marked ; 
for  it  is  usually  duo  to  tho  pressure  effects  which  the  abscess  or  tho 
inflammatory  changes  round  it  prothiee,  rather  than  to  dcstniction  of  the 
nervous  tissues  (centres  or  conducting  fibres).  Further,  it  must  bo 
remembered  that  licmiplegic  symptoms  may  be  duo  to  tho  prcsatne  of  an 
abscess  of  the  cerebcUum  uyma  the  subjacent  motor  strands  in  the  medulla 
oblongatA  and  pons  Varolii. 

We  have  seen  that  when  the  tympanum  is  diseased,  tho  abscess  is 
usually  situatc-d    in   the    temporo-sphenoidal   lobe;    and    that  wheu   the 
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iDMloid  or  external  ear  is  diseased,  tlie  abscess  is  ustially  situated  in  tha 
MPebeliiun. 

Aftxcais  IB  fh^.  tn-fhfllum. — The  more  importAnt  locnlising  symptoms 
indicitivo  of  a  cereljell-ir  lesion  are  pain  in  the  b.ick  of  the  bead  And 
upper  part  of  the  neck,  retraction  of  the  hofid,  rigidity  of  the  neck,  marked 
verti}{0  and  a  rt-'eling  gitit.  Iti  ccrobeUar  ctuics  the  optic  neuritis  is 
neiLilly  mnre  intonsa,  and  the  vomiting  more  marked  than  in  thoee  oasM 
in  which  the  aUscesa  ia  fiitnated  in  the  temporo-sphenaida.]  lolie. 

Maceweii  uttnches  considerable  iruportanue  to  the  percussion  of  the 
skull  luid  l4i  combined  auscultiLlioit  and  pcix-UHsion  in  the  diagnosis  of 
intracranial  lusioiis  ;  he  states  that  in  those  cases  of  abscess  in  which  the 
voiitriclos  are  diatended,  nnd  more  espeeinlly  in  children  in  wlioni  \he 
skull  18  thin,  the  percussion  note  becomes  more  highly  rcsoiiunt  than 
normal  ;  hence  a  tympanitic  note  on  skull-percussion  ia  8Uggcsti\-e  that 
tlie  abscess  is  situated  in  the  cerebellum  rather  than  in  the  tempore- 
aphenniilal  lobo  of  the  brain. 

Ah$ffm  in.  tkf  occipital  M>f. — The  chief  localising  symptom  is  hesii- 
anopsia ;  there  may  also  bo  word-blindness. 

Ahsr^fs  of  th/.  fronMl  lobf. — Lesions  in  the  frontal  lobo  are  oft«n 
latent,  or  at  all  events  unattended  with  symptoms  of  a  very  dcfiiitto  kind. 
It  ia  \isiiully  HUppuscd  lliat  the  fronUd  lubo  is  the  scat  of  attention  and 
of  the  higher  intellectual  faculties  ;  further,  in  the  posterior  end  of  the 
fiYintal  lobe,  centrps  connectwl  ivith  thci  latcraJ  movementa  of  the  head 
and  eyes  to  the  opposite  side,  and  with  motor  speech  and  (?)  w-riliu^,  are 
situated.  Con8ui|uenlly,  an  al>M:csB  in  the  fruutid  lobe  may  be  attended 
M-ith  some  of  the  following  symptoms : — Apathy,  mentaJ  dulness,  in- 
tellectual iinpaiiment,  inaliility  to  concentrate  the  ideas  and  the  attention, 
motor  aphasia  and  agraphia,  weakness  of  the  muscles  of  the  neck  and 
head  ou  the  opposite  aide  of  the  body,  and,  if  the  absecfia  extend  so  far 
back  as  to  involve  the  motor  filires  pasaiug  to  the  internal  capsule,  sonie 
law  of  power  in  the  face  or  arm,  possibly  in  the  leg,  on  the  opposite 
side. 

From  the  statements  which  have  just  been  made,  it  will  Iw  oh^naas 
that  the  localising  sympt^ims  which  rcsidt  from  almce-sa  in  the  ilitferent 
areas  of  the  brain  (tern poro- sphenoidal  lobe,  cerebelhim,  etc.)  are  in  manv 
cases  jndetinite.  NovertheUiss,  in  those  cases  in  which  the  abscesa  is  due 
to  ear  disease  wo  can  usually,  by  a  careful  consideration  of  all  the  ^tcU, 
decide  upon  the  exact  iM>sition  of  the  abiiccss. 

When  the  abscess  is  due  to  no»u  diseiLse,  it  is  most  frciuently  situated 
in  the  frontal  lobe  on  the  aanifl  side  ;  hcnco  the  localising  symptoDU 
indicittive  of  a  lesion  in  this  ainuition  must  be  c/irefidly  looked  fur. 

I  shall  not  attempt  t<j  dfi8cril)e  the  surgical  treatment  of  cerebral 
abscess,  or  of  the  ear  or  nose  disease  ■with  which  it  is  usually  associated. 
Let  me  merely  say  that,  in  addition  to  surgical  measures,  internal 
remedies  (such  as  qtiimne,  the  tincture  of  the  perchloride  of  iron,  bromide 
of  potassium,  chloral  hydrate,  the  local  appHcjition  of  eohl  to  the  head, 
etc  ),  together  with  appropriate  feeding,  careful  muring,  the  prevention 
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of  bedsores,  attcullon  to  the  condition  of  the  bladder  ami  rt-ctiini,  and  to 
the  gcncml  hygienic  aurrouiidings  of  the  patient,  are  of  course  esRential. 


Byrom  Bramwell. 
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INTRACRAXIAL    TUMOURS 

Deflnltion. — Under  the  name  "intracninial  tumour"  are  included  all  new 
growths  which  occur  within  tho  cranial  canty. 

Morbid  anatomy  and  pathologry. — lutracraidal  tumours  are  very 
common ;  many  different  varieties  iirc  met  with ;  in  fact,  almost  every 
ktiowfi  form  of  tiuw  growth  nuiy  ot-cur  witliiu  tho  cranial  canty.  Tho 
most  common  forma  ai-e  strofidoma,  syphiloma,  glioma,  and  sarcouMi ;  next 
in  freijucney  comes  carcinoma ;  then  fihroina,  osteoma  ;  and,  lastly,  some 
rare  forms  (such  a?  endothclioina,  cysts  simple  and  parasitic,  ps.-immoma, 
neuroma,  and  lipoma),  which,  cither  Ifccauso  of  their  rarity  or  heeimso 
tioniu  of  llR-m — Khcli  aii  p!?ammunia — are  iifually  iiimtttindcd  ivith  clinical 
symptoms,  are  of  little  or  no  practical  in»|K>r lance. 

Ijirge  aneurysms  at  the  base  of  the  brain,  and  some  (simple)  enlarge- 
ments (hypertropliies)  of  the  pituitat^  bod}',  although  they  are  not  in  the 
strict  ]Mttholijgical  ueiise  new  gr'owthti,  may  fur  practical  and  clinical  pur- 
poses, since  they  may  be  attended  with  exactly  the  sjime  symplumx,  bo 
regarded  as  intracranial  tumours.  Funher,  some  chronic  enctp«iilated 
ab«ce$-ses  may,  fop  practical  puiinoscs,  be  regardtJ  as  cystic  tumours. 

Some  intracranial  tumours  are  primary',  otheiii  are  secondary.  In 
some  cases  the  new  growth  is  single,  in  others  muHtple,  In  some  CHbca 
the  tumour  is  situated  within  tho  substance  of  the  brain,  in  others  on  its 
surface.  In  some  cases  the  new  growth  has  itfi  point  of  origin  lu  tho 
membranes  or  rnmial  bnnos,  in  other  cases  in  the  ntmroglial  tissue.  Any 
part  of  tho  brain  (cerebnd  hemispheres,  cerehelhim,  pons  Varolii,  medulla 
oblongata,  or  cms  cerebri)  may  be  the  seat  of  ibe  tumour. 

The  sizo  of  tho  tumour  varies  greatly  in  diffeieut  cases. 
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The  rapidity  of  g]-owlh — an  important  poinl  no  far  as  the  cUnial 
■ymptoniti  aits  amcemecl — is  very  dilTercnt  in  dilTerent  coses;  ib  MO* 
cases  tha  tumour  grows  with  enotmouB  rapidity  ;  in  othtrr?  tho  gro«tk  ii 
very  slow  and  grndiuil ;  in  exceptional  cases  the  tumour  muy  reniift 
sttttiouaiy  for  years. 

Thu  ctfccts  pruLluc<.fd  on  the  nervous  tiiisiieii  and  on  etructurM  «iti 
which  the  tumour  witnt-s  in  contact  are  also  veri'  vaiiaMe  ;  but  this  point 
will  bo  more  appropriately  considered  in  connoction  with  t-ho  pathologiml 
physiology'. 

Etiologry. — Intracranial  tumours  are  duo  to  exactly  the  same  caom 
us  tumours  elsewhere.  In  many  cases  we  are  quite  ignorant  of  the 
causation.  In  CJises  of  socondury  iiilnicranial  tumour  tho  primary  frovtii 
is  often  situated  m  the  huig.  In  the  case  of  tuberculous  and  aypfaUiuV 
tumours  there  is  wry  often  evidt'iico  of  tulicrcle  or  syphilis  in  scat 
other  juirt  of  the  body.  In  the  rare  cases  in  which  an  in 
tumour  consists  of  a  parasitic  cyst  (hj'datid,  cysticorcus  cellulosxe, 
cysts  of  tho  sumo  nature  nuiy  Ik;  situated  in  other  [Mirts  of  the  body. 

Hcrcditaiy  influences  seem  occasionally  to  play  a  ]xirt  in  the  pro- 
duction of  some  intracranial  tumours  (carcinoma,  tiiberrle,  syphilonuL 
Tranmatic  injury  is  in  some  cases  undoubtedly  a  proximate  cause, 
especially  in  the  case  of  tubeitulous,  syphilitic,  and  gliumntous  nav 
growths.  Merited  anxiety,  mental  strain,  worry,  depressing  influence*  of 
all  kinds,  ill-health  and  alcoholic  excesses  seem  in  same  cases  to  dispoM  to 
the  development  o(  the  new  pi\>wth,  in  other  cases  actually  to  excit*  it 
Some  of  tho  conditions  which  1  huvo  just  mentioned  prubaldv  act  lif 
disturbing;  the  ccrubnd  circulation  and  nutritiou,  and  lo  disponing  to  the 
protiuciion  of  tho  new  gn)Wth. 

Age  has  an  important  influence  in  the  production  of  intmcruioJ 
tumom-8.  iS'ow  growths  rarely  occur  within  the  cranial  cavity  in  t^T 
infancy,  or  in  old  age.  Tulwrculous  tumours  arv  vcr}*  cumnKin  in 
children.  Melanotic  sarcoma  occasionally  occurs  in  childhood  and  yontlL 
Syphilitic  tumours  usually  occur  beiwi'ion  the  ages  of  thirty  and  fortV-flv« ; 
rarely  in  ynuiig  subjects,  as  the  result  of  inherited  syphilis.  8wcom 
occurs  both  in  youth  and  middle  age.  particularly  in  middle  life.  Glioou 
chiefly  occurs  in  yoiuig  an4l  nitddle>ag«d  adults;  it  is,  com|umci%'ely 
speaking,  rare  in  childhood  and  early  youth,  and  also  in  old  age.  Conoen 
occur  most  frequently  in  middle-aged  and  old  people. 

Tho  male  sex  is  more  fretpiently  the  subject  of  intracranial  tumoorf 
than  the  female — no  doubt  becauMr  syphilis,  head  injuries,  munttd  worry, 
over-strain,  and  alcoholic  excesses  are  all  more  common  in  men  than  in 
women. 

Pathologrlcal  phystologry. — This  is    of   great    importance ;    for  an 
intelligent    comjirchcnition    of    the    symptomat'olngy    of    brain    tui 
largely  depends  upon  a  knowledge  of  the  mann>>r  in  which  the  sy 
are  produced. 

Ill  studying  the  pathological  pkysiolc^y  of  intracranial  tumotm  it  U 
important  to  remember  that  the  cranium,  after  the  fontanelles  are  cIoeed» 


is  practically  a  closed  cavity,  the  walls  of  which  are  rigid ;  consequently, 
ati  intiHcmninl  tiiniour,  fi8  it  incroascv,  is  »pt^  by  the  pressure  elFocU 
which  it  produces,  to  deruugo  or  disturb  thu  function  uf  the  rifrvoiis  and 
other  Btruclure3  which  are  containod  in  the  cavity  ;  these  pressure  effecta 
are  moat  marked  in  the  Rtnictured  (the  hrain  tiswiie,  mumbranes,  and 
nerve-root8)  with  which  the  tumour  is  in  direct  contact. 

A  consideration  of  these  facts  explains  the  division  of  the  symptorai 
into  two  great  gi-oupa :    Baracly,  {a)  the  gcnemi,  and  ij>)  the  Ivcaltsing 

PisMirbance  of  the  function  of  the  intracranial  contenu  as  a  whole 
may  bo  produced  either  by  an  increase  of  the  iuinvcnmial  pressure  and 
the  derangement  of  the  circulation  which  results  therefrom,  or  by  a  difluso 
irritative  change  extending  throughout  tho  ntn-ons  tiaaues.  A  growing 
tumtnir  which  caiiKee  a  marked  incrtyise  of  the  intraenmial  pressure, 
which  disturbs  the  vascular  and  lymphatic  circulation,  which  stretches 
the  mcitdtionea,  luid  which  coniprcssesi  and  squeejics  the  contents  of  the 
intracranial  cavity,  will  necessarily  protluee  more  or  less  disturbance  of 
the  cranial  contents  as  a  whole,  and  will  give  rise  to  Bymptnnia  of  a 
general  nature  ;  while  at  the  same  time  it  may  produce  localising  symptoms 
by  the  more  direct  eftbct^  which  it  proilneiis  in  the  structures  M'ith  which 
it  is  in  direct  contact.  In  many  caAes  it  is  impossible  during  life  to 
discriminate  the  general  from  the  localising  symptoms. 

Further,  it  must  bo  remembered  that  the  cavity  of  the  cranium  is 
divided  into  two  subcavitiea  by  the  ti-ntorium  cerebelli.  Tumours  which 
grow  below  the  tentorinm  and  which  are  hemmed  in,  as  it  were,  liy  this 
firm,  resisting  membrane,  necessarily  produce  a  very  marked  eli'cct  npon 
the  atnicUtres  (pons  Varolii,  medulla  oblongata,  cerebellum)  which  are 
situated  in  the  lower  cavity ;  tumours  which  are  situated  above  the 
tentorium  cerebelli  have  grcator  r(x>m  for  expansion  and  growth,  But„ 
further,  it  must  be  remembered  that  the  upper  cranial  cavity  is 
iuipcrf'.-ctly  dividc^i  into  two  subcuvities  by  tliu  fahx  cerebri.  Con- 
Bcquentiy,  a  tumour  which  is  gi'owing  in  one  hemisphere  of  the  brain  is 
apt  to  mmprcss  tha  structures  on  its  own  side  moro  than  those  on  the 
Opposite  fiide.  It  must  be  remembered,  however,  that  these  statements 
are  merely  of  a  general  kind.  Tumoiu-s  below  the  tentorium  usually 
produce  a  very  tnarlceil  effect  up<m  the  slincturcs  in  the  upper  cranial 
cavit}' ;  for,  by  impeding  tha  circulation  through  the  veins  of  Caten  and 
pnwlucing  dropsical  cRiiBion  into  tho  ventricies,  they  often  produce  an 
euormoue  increase  of  the  intracranial  pressure  as  a  whole. 

The  degree  of  increase  of  the  intracranial  pressui'e  varies  considerably 
in  different  ca.ses.  Some  tumuurs  grow  so  slowly  that  they  scrni  to 
produce  Kttlo  or  no  disturbance,  except  a  slow  and  gradual  atro|'liy  of  tho 
surrounding  nerve  tissue;  consequently,  in  these  cases,  which  are 
extremely  rare,  there  are  no  pressure  symptoms. 

The  severity  of  the  general  symptoms  seems  chiefly  to  depeml  upon 
the  size  of  the  tumour,  the  rapidity  of  its  growth,  and  the  condition 
of  tho  ventricles — whether  there  is  dropsical  clVusiou  or  not.     Whea 


tho  prcs&uro  reat-hes  a  certain  degree  of  interwiiy  tlio  functions  of  the 
wholo  bi-aiii  miiy  bocumc  iiuixiireci ;  in  such  cases,  apathy,  mental  diilnt^ss, 
and  even  coma  miiy  bu  amnifcsted.  Uul,  fis  I  have  ftlready  said,  iiici'€U8«d 
iiitracraiiijil  pri>)48urc  und  the  alterutiuits  iti  the  cerebral  circulation  which 
resnlt  iheref  rum  are  not  tlie  only  cauHcs  of  the:  general  symptoms.  In  sumo 
cases  appearances  indicative  of  a  difluse  or  widospreiid  irrilaiion  of  the 
norvbtis  ti:)Mi08  and  cercbi-nl  membranes  can  bo  demonstrated  by  iho 
microacnpe.  This  irritation  appears  to  bo  due  to  irritative  jiroduets 
oxeroted,  bo  to  Bpeak,  by  the  tumnur,  or  derived  from  the  JntlaDimutory 
changes  in  the  tissues  sun-oiinding  the  tumour,  llaidache  and  vonailing 
are  in  some  cases  perhaps  the  result  of  this  process  of  irritation.  Tho 
optic  nuunti.-s  which  U  tto  important  a  aymptom  in  cases  of  intracranial 
tumour,  nay  in  some  cases  be  duo  to  irritative  products  being  squeezwJ 
into  the  vaginal  shcjiths  Eoirounding  the  optic  norvoe  and  into  tho  nerve 
terminations  in  the  retina. 

Tlie  symptoma  v^hioh  are  due  to  local  alterations  in  the  brain 
tissue,  cerebral  membnines,  nen'e-roots,  and  bony  coverings  with  which 
it  is  in  direct  eontact,  also  depend  upon  a  number  of  different  factors. 
The  more  imporUmt  are ; — the  function  of  the  jjart  which  is  directly 
implicated  by  the  tumour;  the  manner  in  which  tlic  ner\'e  tissue 
is  affected  by  the  pressure  (whether  irritated  or  destroyed) ;  and,  when 
tho  nerve  tissue  is  dostroyed,  whether  the  function  of  tho  portion  of 
brain  tissue  which  is  destroyed  can  be  taken  U|t  and  carried  on  by  some 
other  part  of  the  brain  ;  in  other  words,  what  degree  of  substitution  and 
compensation  can  be  established.  It  is  unnecessaiy  to  enter  into  a 
detailed  discussion  of  these  different  points,  but  one  or  two  illuatratiuns 
may  be  given. 

A  tumour  which  presses  upon  and  irritates  the  motor  aron  of  the 
cortex  will  produce  Jaeksonian  epilepsy  ;  while  a  tumour  which  presses 
upon  and  destroys  the  motor  arc*  of  tho  cortex  will,  unless  cr'nipensution 
can  be  effected,  produce  paralysis — monoplegia  or  hemiplegia — on  the 
opposite  sifla  nf  tho  boiiy.  A  tumour  which  presses  n|tftn  and  irritates  ft 
sensory  area  oi  tho  cortex  (sjiy,  for  example,  iho  half-vision  centre  in  the 
tip  of  tho  occipital  lobe)  will  produce  symptoms  of  sensory  irritation  (iu 
the  case  I  ain  supjHHiing,  flashes  of  light  referred  by  the  patient  to  th« 
opposite  eye,  though  in  reality  projected  from  the  corrosp^mding  bdves 
of  each  rt*tina) ;  while  a  tumour  which  destroys  the  half-vision  centre 
will  produce  lateral  homonymous  hemianopsia  on  the  opposite  side. 

In  connection  witli  the  localising  symptoms  which  may  be  prorlucetl 
by  inlnicraiiiiil  tumours,  it  is  imi>ortJtnt  to  rememher  that  the  different 
cortical  centres  nm  one  into  anothor,  and  that  they  are  intimately  con- 
nected by  association  fibres  and  commissural  tracts  with  other  parts  of 
tho  brain  tissue  ;  more  particularly  with  the  other  centiva  or  portions 
of  gray  matter  with  which  they  are  in  intimate  functional  relationship. 
Conscrjuently,  destruction  or  irritjition  of  one  centre  may  produce  func- 
tional disturWnccs  and  derangements,  as  the  result  either  of  inhibition 
Or  of  irritation  in  other,  and  it  may  be  distant  centres.     Destniction,  for 
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example,  of  the  visual  speech  centre  prwliicoB  not  only  wonl-hliiwliieiw 
but  agra])liia  niso. 

rurtbcr,  it  nuist  be  reraumbcrcd  that,  by  inlerf«rence  witli  tbe  bloixl- 
supply,  very  marked  functional  ur  stnictural  disturbances  may  be  pro- 
duced ill  poilionH  of  tlui  brain  at  a  distarifre  from  tlie  tumour.  A 
tiimotir,  for  exampio,  .it  the  l«ise  of  tho  brain,  which  involves  the  third 
nerve  and  pniduct*  ocular  paralysis  on  the  same  sidn,  may  al  the  eunn- 
time  compress  or  obstnict  the  middle  cerebral  artei-y,  and  so  may  produce 
softening  in  the  motor  area  of  the  cortex  on  the  sfime  airlo,  and  conae- 
quently  piu-alysis  of  the  face,  arm  and  leg  on  the  opposite  side  of 
the  botly. 

These  pseudo- localising  symptoms  are  very  deceptive,  and  nvay  easily 
mislead  the  diagnostician  ;  but  they  aro  fortunately  rare.  As  a  matter 
of  fact,  in  the  vast  majority  of  cases  in  which  symptoms  indicative  of 
disturbance  of  function  in  a  localised  area  of  bruin  tissue  are  present, 
they  ara  directly  due  to  the  destructive  or  iiritativc  changes  produced 
by  the  new  growth ;  in  other  words,  they  usually  have  a  distinct  and 
definite  localising  vahie. 

Again,  it  must  bo  rememlwrcd  that  ha-jnnrrhagic  extravas^ifions  are 
of  frequent  occurrence  in  cases  of  glioma,  and  th:it  rapiiUy  fievHJiiped 
cedema,  ecrobntis,  or  meningitis  oceaeionnlly  occur  in  the  course  of  inti'a- 
cranial  tumours.  As  a  result  of  these  condilluus,  the  clinical  picture, 
which  is  essentially  that  of  a  chninic  lesion  (tumour),  may  be  complicated 
by  the  development  of  acute  8>-mptoms. 

It  is  hardly  nccessjiry  Ui  add  that  in  some  forms  of  tumour  (nyphilitie, 
tuberculous,  and  cancerous)  in  which  assoc:i'ate<l  lesions  are  present  in  the 
other  organs  and  tissues  of  the  body,  other  symptoms  than  those  which 
result  from  the  intracranial  lesion  (the  tumour)  may  also  he  present. 


Clinical  history.— From  the  foregoing  statements  it  will  be  apparent 

that  the  nature  of  the  symptoms  and  the  manner  in  which  they  are 
grouped  together  are  very  variahle  in  difterent  cases  of  intracranial 
tmiiuur.  Fiuther,  it  must  bo  remcmliered  that  the  ptireonal  eqmition — 
the  indiviikiality  of  the  jiatienl — in  this,  as  in  almost  evory  form  of 
disease,  plays  an  ImporUnt  [wrt  in  determining  the  severity  and  to  some 
ext^int  tim  character  of  the  symptoms.  The  same  tumour  may  produce 
very  different  effects  in  different  individimls. 

In  the  great  majority  of  cases  an  intracranial  tumour  is  a  chronic 
lesion  which  is  tiiiattendctl  with  fever;  though  in  some  eases,  as  1  have 
already  stated,  acute  symptoms  arise  as  the  result  of  haemorrhage,  menin- 
gitis, c^rebrttis,  rapid  dropsical  effusion  into  the  ventricles,  and  60 
forth. 

And  I  may  remind  the  reader  again  that  the  symptoms  of  intracranial 
tiunour  fall  into  two  great  gi-oupa — tho  ija'civl,  which  show  that  there 
is  a  tumour  somewhere ;  and  tho  Ivcalisino,  which  shi^w  that  the  tumour 
is  situated  in  a  pirticidar  |urL  In  many  cases  b(>th  sets  of  fiympt4)m8  are 
present;  in  some  the  general  symptoms  only  are  present;  in  others  the 


sj^raptonis  HTC  chiofly  local.  Cases  of  intracranial  tumour  occAsionaUr 
occur  (liut  the/  are  extremely  i-arc)  in  ^vhich  thero  arc  ubsolulcly  no 
aymptoma. 

The  more  important  general  or  "non-localising"  ay  mptoma  are  : — Head- 
ache ;  vomiting;  giddiness  ;  dniible  optic  neuritis  :  optic  atrophy  and  km 
of  vision  ruaultiii^  ihorofmm  ;  general  cjjiltjptic  eonmlsions  which  be^ 
Tvithuut  any  cEefinitu  aiirtk  or  louil  startitig-{>oint ;  syinpLonis  inilic-itive  of 
dieturhjincc  of  tha  nmntal  balance  and  int4>llectual  functions,  sneh  aa  loea 
of  memory,  apathy^  hystt'ricial  symptoms,  mental  depression,  melaucbolu, 
mania,  coma,  and  so  on. 

Tliu  moro  ini|K*rtiUit  loealitiiiig  symptoms  are : — Paralj-sos  of  various 
forma,  such  as  hemiplegia,  nionnplcgiji,  more  rarely  p;tniplegia,  paratysis 
of  the  indiviiliutl  miutclcs  supplicrl  l>y  mnt^ir  cranial  ncrvt'A,  (U'rangemenst 
of  tho  associated  movements  of  the  ocular  muscles;  Jcrtidised  s] 
such  as  rigidity  of  thu  iicck,  lomli^ed  epileptic  convulsions  ;  rhyth: 
tremors  rttsumblitig  those  of  eere^iru-spinal  strlerusis ;  distiirluince  uf  co- 
ordination, a  reeling  gait,  or  forced  movements;  localised  derangemonu 
of  sensation,  such  as  anieiithesift,  hemianflesthesia,  hypersBsthcsia,  shooting 
pains  or  hyparawthesia  in  the  area  of  diatrihiition  of  the  fifth  nor%'e  ;  hemi- 
anopsia of  various  fomis  ;  hemiopic  flashes  of  light;  nnilateral  Histurh- 
ancos  nf  hearing,  smell,  or  taste  ;  aphasic  s^vmptoms,  motor  or  ecn&ory ; 
albuminuria,  peptonuria,  glycoHuria :  and  to  these  may  l>e  added  cuUrge- 
ment  of  the  face,  feet,  hands,  and  other  parta — the  symptoms  of  acro- 
megaly— which  in  fiam<;  cases  result  from  cnlargeniGnt  of  the  pituiiaiy 
Itody. 

Some  of  the  symptoms  which  have  just  been  enumerated  are  common; 
others  ar«  rare.  Thnj  geuenil  symptoms — headiiche,  vomiting,  and  optic 
neuiitis,  for  example— are  more  froipient  and  uniform  than  the  most 
common  of  the  localising  symptoms,  such  as  hemiplegia  ;  whilst  of  the 
general  symptoms,  ht<adacho,  vomiting,  and  douWo  optic  neuritis  are  much 
more  common  than  mania  or  melanchoHii ;  of  the  localising  gympumu 
hemiplegia  is  more  common  than  hemianflpatheBia  or  hemianopsia. 

Further,  it  nmst  bo  remciuberod  that  there  is  no  nlwoiutc  distinction 
between  the  general  and  localising  symptoms;  or,  to  put  it  in  another 
way,  some  of  the  itymptoms  which  are  usually  chwuted  as  general  hare, 
under  certain  circumstajices,  a  localising  viihie.  Thus,  jiain  in  the  bead, 
if  limited  to  one  *pot,  more  especially  If  aiwociattwi  with  tendortiess  on 
jircssuro  or  skull- percussion,  is  highly  suggestive,  though  not  absolutely 
pathognonionie,  of  a  le«iion  at  the  scut  of  }uiu  and  tcntlerncss.  Pain  in 
the  1>aL'k  of  the  lutad  is  suggestive  of  a  subtcntorial  tumour  :  but  all  sulv- 
tentorial  (cerebellar)  tumours  are  not  necoaaariiy  attended  with  occipiul 
hoadttcho ;  in  some  cases  the  pain  is  frontal  Again,  vomiting  (a  general 
symptom),  when  very  severe  and  frequent,  is  suggestive  of  a  aubtentonal 
tumour,  or  at  all  events  of  a  tumour  in  the  region  of  the  vomiting  centre. 
Even  mental  ajwthy,  whioh  as  a  rule  is  the  most  genend  of  all  the  goncril 
symptoms,  and  is  absolutely  without  localising  value,  may  have  a  localising 
value  under  uei-tain  circumstancea ;  for  tumours  of  the  frontal  lobe  are 
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ftpt  to  produce  a  pocrdiar  kind  of  mental  apathy  which  will  be  roforred 
tu  in  mure  detail  hereafter. 

It  may  now  bu  well  to  consider  some  of  these  8}-in|itoroB  individually, 

ami  in  ilrlail. 

Jl'tuittche. — This  is  tlio  most  frcf|ucnt  of  nil  the  symptoms.  It  is 
present  in  the  great  majority  of  coses  uf  inlriiL-rariinl  tumour,  but  ita 
aevority  is  very  vamble ;  in  some  cases  the  pain  is  intense.  Tho  head- 
ncho  is  often  paroxyamal ;  during  the  ititervjtU  the  p-'itient  may  be 
entirely  free  from  piiin.  In  many  wises  the  pnin  is  felt  when  the  patient 
first  wakea  in  tho  morning ;  in  such  wises  it  is  apt  to  !«  lussociuted  with 
vomiting.  In  some  cases  the  p;iiii  is  nocturnid,  nnd  is  then  iin^gestive, 
thouph  by  no  means  pathognomonic,  nf  a  fiyphilitie  lesion.  The  pain  is 
Usually  i-eforre<J  to  the  interior  of  the  head  ;  but  it  is  srmiL-timea  superficial, 
and  is  then  nsiialiy  assoeiatcd  with  tenderness  on  pressui-e,  or  on  skull- 
]H;rciL8Hion.  Thi«  is  more  vitpecially  thu  case  when  the  tumour  is  a  gtimma 
or  malignant  growth  involving  the  intracranial  Ijohps.  Sui>erficlal  pain 
limited  to  a  localised  area  of  the  scalp,  espeeiatly  when  associated  with 
tendcrnesa  on  pressure,  usuidly  hjis  a  distinet  localising  vidue.  Neiinilgio 
piiins  referreil  to  the  area  of  distribution  of  the  fifth  ner%-o  may  also,  of 
course,  |-eeult  from  the  pressure  of  a  tumour  on  the  trunk  of  this  nene, 
and  from  the  irritation  which  results  therefrom. 

Double  optic  neuritis. — Ne.\t  to  headache  this  is  the  most  frequent 
nymptom,  or  nithpr  sign,  of  an  intraRraniid  tnmour.  Frnm  a  diai^nostic 
point  of  \iew  double  optic  neuritis  is  a  more  important  symptom  than 
headache  ;  for  optic  neuritis  is  con[[jarativeIy  rarely  met  with  in  condi- 
tions other  than  tumour  ;  and,  further,  it  is  an  alteration  whieh  can  I'c  seen 
hy  the  physician  himself,  and  which  cannot  be  prijtbiced  or  simulated  by 
the  patient.  In  the  ^reat  majority  of  cases  the  optic  neuritis  is  double. 
Even  when  considerable  in  degree  it  is  not  necessarily  wssociated  with 
any  diminution  of  the  acuity  or  Gelds  of  vision.  This  im|>ortant  clinical 
fact,  whieh  was  first  pointed  out  by  Dr.  UnghHngR  Jackson,  shows  tha 
necessity  of  making  a  txiutine  examination  of  the  oplic  discs  with  the 
ophthalmoscope  in  all  cases  in  which  there  is  any  reason  lo  suspect  coarsa 
cerebral  disease,  such  as  tumour.  Of  course  in  many  cases,  mora 
esperially  where  tho  optic  neuritis  is  passing  on  tr>  post-neuritic  atrophy, 
both  tim  afuity  and  fields  of  vision  are  considerably  im(>aired.  So  far  as 
my  cvfiericnco  enables  me  to  judge,  optio  neuritis  is  present  in  nt  least 
eighty  per  cent  of  cases  of  intracranial  tumour,  at  sonic  pcrioil  or  other 
of  their  course.  The  degree  of  change  in  the  optic  discs  varies  in  different 
cases,  and  at  ditTerent  stages  of  the  same  ca«e.  In  the  early  stages  there 
may  be  merely  distension  of  the  retinal  veins  ;  in  the  later  suiges  most 
intense  papillitis  or  post-neuritic  atrophy.  In  rare  cases  the  optic  neuritis 
is  luiilaterid  ;  but  whether  under  such  circumstances  it  is  more  fre+juently 
present  in  one  eye  than  in  tho  other  (that  is,  on  the  side  of  the  tumour 
or  on  tho  opposite)  cannot  be  dwided  ivn'thout  further  investigation. 

yoniitiJifj. — Next  to  headiiche  and  optic  neuritis  this  is  perhaps  tho 
most  fixjquont  symptom.     Its  severity  and  tho  time  of  its  occurrence  are 


variable.  In  many  cnsi'-s  the  vomiting  chirfly  occurs  when  the  patjcnt 
finb  gots  out  of  bed  in  the  morning,  and  is  then  apt  to  be  assocuitod  with 
bonduche  uml  giddiiieiW.  Vomiting,  like  headacho,  is  oftcu  pai-uxyatnxl  in 
chniiujter,  atul  the  attacks  uf  heiulacbo  and  vomiting  frequently  oocitr 
togclhut'.  In  nr>ine  cases  the  vomiting  occura  after  eating;  under  such 
circuniKtAnccs  the  tongtie  may  lie  (luite  clean,  and  there  may  be  no 
evidence  uf  g!istn>inteatiiial  di&turbanco ;  but  in  other  cases  the  tungae 
lit  fuiTiHl.  \'ory  frt:i|iiunt  and  Hu^eru  vomiting  is  suggestive  of  a  sub- 
ti'UtiM'ial  tumour  or  of  great  meningeal  irritatiun. 

/V//(j/(j.— This  is  a  less  important  Rymptom,  but  it  is  often  prcjpiilina 
ali,;;ht  dtigroo  and  as  a  temporary  condition.  Under  such  cii-eumatances 
the  giddiness  is  probably  due  to  disturbiinci'Ji  in  the  cerebral  ctrcubition. 
HcviTo  Jind  constant  vertigo  (if  th<!  result  of  an  intracranial  tumour  and 
not  duu  to  ear  disease)  is  suggestive!  of  a  tumour  involving  the  middle  lobe 
of  till!  corebuUnm,  or  the  nerve  which  carries  labyrinthine  impressiuus  frum 
the  intonia!  ear  to  the  cerebclluai.  In  other  cases  of  iiunicmnial  tumcno' 
vorUgo  is  the  rusult  uf  pandysis  of  one  or  other  gf  tho  ocular  muscles. 
From  these  stitements  it  is  obvious  that  the  osact  cause  of  the  vertigo  must 
1hi  dftorminetl  before  a  definite  localising  value  can  be  attributed  to  it. 

Onrirmi  rpilepii/urm  cunt'uiiions  sometimes  result  from  intracniuial 
tuuumrs,  ipiite  irrcapcctivo  of  their  se-'it  and  [wsition.  Occasionally  an 
cpilrfitic  fit  is  the  immediate  cause  of  death.  In  some  cases  a  gencnl 
vpllcptirorm  convulsion  is  tho  result  of  hiemorrhagic  extravasation  fnom 
the  thIn-walltKl  vessels  of  a  glioma ;  but  tn  most  cases  it  is  prol*ably  due 
to  tho  iiTitatiiin  of  the  cerebnU  tissues  «'hich  the  tumour  (which  may  be 
regardi:d  as  a  foreign  luxly}  produces. 

liistHrhititces  of  the  mciitnl  faftiities  are  of  frequent  occurrence  in  cases  of 
intracraniat  tumour  ;  but  iu  must  cases  the  mental  altenitions  (changes  of 
disposition,  irritability  of  temper,  impaii-ment  of  memoiy,  hysterical 
maiiift-stattons,  and  the  like)  nre  so  slight  thai  they  are  apt  to  pass  un> 
rccoguiMcd,  or  to  be  regarded  as  of  little  or  no  importance.  More  pro- 
nounced mental  altenitiuns — such  as  melancholia,  mania,  or  dementia — 
nre  rare  ;  but  iu  a  few  casos  symptoms  of  actual  insanity  do  occur.  In 
tho  tenninal  stjiges  of  intracianial  tttmoui-s,  c8|)eciaUy  when  tho  intra- 
crauial  pressure  is' greatly  increased,  stupor  and  coma  frequently  set  io. 
The  mcntjd  alterations  which  occur  in  the  course  of  intracranial  tumours 
are,  in  tho  great  majority  of  wises,  of  no  localising  value  ;  but  tiunoum  in 
tho  frontjd  IoIh;  are  especially  apt  Uj  produce  Uiciturnity,  want  of  atten- 
tion, imibitity  to  concenlrat-o  tho  thoughts,  and  miirked  deterioration  or 
impairment  of  the  mental  faculties,  even  in  those  cases  in  which  tho  intra- 
cranial pi-easare  docs  not  appear  to  be  greatly  increased,  and  iu  which 
there  ia  no  definite  coma. 

^tpopierlic  or  jmi-uJtt-^tpopleciie  altacks  occur  in  some  cases  of  intracnutiBl 
tumour,  and  may  be  the  cause  of  death.  In  some  cases  the  apoplectie 
symptoms  are  due  to  h:eniorrhagic  extmvasations,  which  are  especially 
prune  to  occur  in  cjises  of  vascular  glioma.  In  other  cases  pseudo- 
apoplectic  attacks  appear  to  be  due  to  congestion,  uHletna,  or  inhibitioii. 


Paralym  (^  variotis  forms  is  a  common  and  ira|)urtoiit  localising 
Bymptom.  It  may,  of  coitrsf,  result  fi-om  pressure  on,  or  clustructiuii  of 
the  motor  rt;rve  apparatus  in  any  part  of  the  cniiiial  cavity  (cortical  motor 
centres,  conducting  tracts  as  they  pass  through  thp  centrum  ovalo,  internal 
capsule,  cnim,  pons  Vanihi,  medulla  oblongata).  Loc-nliacd  paralysis  may 
also  bo  due  to  implication  of  one  or  othot-  of  tlio  motor  cranial  norvcs. 
Hemiplegia  and  monoplegia  are  the  moat  common  forma  of  paralysiB ; 
p,^raplegir»  is  much  more  raro.  The  duration,  completeness,  and  oitflnt 
of  tlic  paralysia,  and  tbo  exnct  foi-m  of  the  hemiplegia  (whether  of  the 
onltiiary  ciimraon  funn  or  of  the  "crossed"  variriy)  differ  in  different 
ciaos.  The  pjiralyaia  la  aometimea  merelv  temporary.  Localised 
paralysis.  monopl<*j;ia,  or  hemiplc^gia  of  this  temporary  kind  is  common 
after  a  iucalised  epileptiform  conndaJou.  Bilati-nil  paiidysia  involving 
all  four  limbs,  the  arms  usually  more  than  tho  legs,  in  generally  due  to  a 
tumijur  in  the  pons  Varolii,  or  medulla  oblongata ;  or  to  the  presstire 
whiph  a  aulitentorial  cerebellar  tumour  exerts  upon  tho  motor  strands  of 
the  pyramidid  tract.  In  mum  of  this  kind  a  rhythmical  vohituary  tremor, 
which  closely  resembles  that  due  to  cerebro-spinul  sclerosis,  may  bo  present 

The  condition  of  the  deep  reflexes  is  variable.  In  the  great  majority 
of  cases  in  which  hemiplegia  is  present  the  knee-jerk  on  tho  affected 
(paralysed)  side  is  exagj^eratcd.  ]u  some  cases  of  cerebellar  tumour  the 
knee-jerk  on  one  or  both  sides  is  diminished  or  abolished  ;  the  opinions 
of  Dr.  Hughlinijs  Jackson  and  others  on  this  obscure  condition  are  dis- 
cussed elsewhere  (p.  37G). 

From  these  statements  it  -will  he  seen  that  the  paralytic  symploms 
are  very  important  from  a  localising  point  of  view. 

Loralmd  spoi'ms  auA  omrtilnoitA^  like  localised  paralysis,  are  also  most 
irajKirtant  "  focal "  symptoms.  Localised  epileptiform  convulsions — 
attacks  of  J:ick5'jniHn  cpilopuy — are  in  tlio  great  majority  of  cases  duo  to 
a  tumour  which  involves  and  irritates  the  motor  cortex.  Rnch  tumours 
are  usually,  but  not  necessarily,  syphilitic  or  lubercidous.  Tho  extent 
and  distribution  of  tho  convulsions  dc]>end  upon  the  extent  of  tho  gray 
mailer  which  Is  irritated  and  diiicharged.  Tho  spasms  muy  at  first  >>e 
confined  to  a  single  muscle  or  group  of  muscles ;  but  in  most  cases 
the  discharge,  which  begins  locally,  gradually  extends,  flows  over, 
as  it  were,  to  adjacent  centres,  the  spasm  becoming  mure  and  mora 
gecioralised  until  a  typical  bilntcral  epilojitic  fit  ia  produced.  In  well- 
marked  cases  of  Jacksonian  epilepsy  there  is  usually  no  loss  of  conscious- 
ness until  at  nil  events  tho  muscles  on  both  sides  of  tho  body  are  involved. 
As  I  have  alreafly  stated,  attacks  of  Jacksonian  epilepsy  aro  very  often 
followed  by  temporary  paralysis  which  involves  the  muscles  which  were 
first  or  most  convulsed  in  the  fit  The  diagnostic  valuo  of  Iucalised 
epileptiform  conndsions  is  vciy  great,  for  tho  muscles  which  are  first 
convulsed  give  a  duo  to  the  positiuti  of  the  motor  gray  matter  which 
is  initated  and  first  discharged.  Consequently,  it  is  in  many  casc« 
possible,  by  ob«en-ing  the  manner  in  which  the  apasm  begins,  to  obtain 
very  accurate  information  as  to  tho  exact  position  of  the  tumour. 


Athftoid  jmrrmmU  are  occasionally  observed,  and  appear  to  bo  moit 
{requuiitly  due  to  tumours  which  are  Mttuitod  in  the  neighbourhood  of 
the  optic  thalamus. 

Clonic  spasms  and  ronlraeturfji  aUo  are  occaflional  ftymptonis.  Rigitlitj  of 
the  niusclos  of  the  neck  and  spine,  occurring  in  paroxytmis  and  in  ttome 
degree  resembling  a  tetanic  fit,  occur  in  some  cases  of  cerebellar  tumour. 
C'untniOtures  in  iLe  paralysed  limits  i»»y>  "^  cniir'st!,  occur  in  those  cases  in 
which  hemiplegia  or  monoplegia  is  prcxlticeil  by  the  tumota-. 

Jnco6rd\nalioti  is  a  rare  symptom ;  but  a  reeling  dninken  gait  t* 
common  in  those  cases  la  which  the  cerebellum  is  the  scat  of  the  new 
growth. 

J'lirohpk  of  the  hladder  aitd  rectum  ia  com  para  ti%*ely  rare,  unless  the 
menti^tl  condition  of  the  patipnt  bo  coneidei-ably  impairml.  Tumours 
which  are  aitiiated  in  the  pons  Varolii,  or  medulla  oblongata,  may  be 
attended  with  more  direct  disturbance  of  those  important  viacera. 

Stntary  denin'jfmcnts^  other  than  headache,  arc  less  frequent  and, 
speaking  generally,  losa  important  from  a  diagnostic  point  of  i-iew  than 
dislurlmiice  of  motion.  A  general  impainnent  of  sensation  and  losd  of 
the  tiurtlle  tientiR  are  not  uncommon  in  cases  in  which  the  patient  ts 
apathetic,  and  the  cerobral  functions  gre-atly  depressed.  HemianEesthesia 
is  not  common,  though  it  occasionally  result*  from  the  presence  of  n 
tumuLir  involving  the  posterior  end  of  the  irit^irnal  capsule,  or  the  gyrus 
fomicatu?.  A  certain  dcgi'ce  of  localised  unicsthesia  ia  also  seen  in  some 
cases  in  which  the  tumour  involves  the  motor  area  of  the  brain.  Antes- 
thcsiflf  hyponcsthesia,  neuralgic  and  shooting  pains  in  the  area  of  distri- 
bution of  the  fifth  nerve  may,  of  course,  be  present  in  those  aises  in  which 
the  tumour  is  situated  id  the  pons  Varolii;  or  in  which  the  tumour 
involves  the  trunk  of  the  nervo  at  the  base  of  the  brain. 

Ihrangtuients  of  Hit  &fnse  of  sight  are  very  common ;  some  of  them 
are  of  great  importiinco  from  a  localising  point  of  view.  Diminution  of 
the  acuity  nf  i-ision,  a  more  or  less  goneraliHcd  cantmction  of  the  fields 
of  vision,  dimTiesfl  of  \nsion,  and  even  complete  blindness  are  frequently 
met  with  aa  a  result  of  optic  neuritis,  and  more  especially  of  the  post- 
neuritic atrophy  which  results  therefrom.  Alterations  of  vision  of  this 
kind  may  be  due  to  a  tumour  in  any  part  of  the  brain  and  h&vn 
no  localising  value.  Ulindness  due  to  primary  optic  atrophy  (opiic 
atrophy  not  preceded  by  optic  neuritis)  is  occasionally  due  to  a  tumour  at 
the  base  of  the  bruin  which  exerts  direct  pre&siU'O  upon  the  optic  cbiasnu 
or  optic  nerve-trunks. 

Ilemiaiwpsitt  is  occasionally  met  with,  and  is  a  most  important  localis- 
ing symptom.  The  most  common  variety  is  homonymous  lateral 
hemianopsia.  It  may,  of  course,  result  from  a  tumour  which  involves  the 
optic  tract,  the  fibres  which  pass  from  the  optic  tract  to  the  half-vision 
centre  (radiating  fibres  of  Gratiolet,  etc.),  or  the  half-vision  centre  in  the 
tip  of  the  occipital  lobe.  Bilateral  temporal  hemianopsia  is  occasionally 
observed  as  the  result  of  the  pi-essiu-e  of  a  tumour  on  the  centre  of  the 
chioama. 


^ 


Fl<tsJi^3  of  lufhl,  referred  to  one  or  other  side  of  the  visual  fiold 
(usually  hy  the  patiflnt  to  the  eye  on  the  opiinsite  nifJe  to  the  tumour), 
TUJiy  riwiilt  from  a  tumour  in  the  hack  jKirt  of  the  occipital  lobe  which 
irritates  the  hulf-Wsion  centre  on  the  opposite  side. 

Ihfuti'jemfni.'^  of  the  sriuse  1/  hettrin^f  are  much  lesa  common  than 
demiigemcnts  of  the  sense  of  aij^ht.  A  tumour  which  prcaseg  upon  the 
auditory  nerve  at  the  Ixuse  of  the  brain  may,  of  course,  profluco  loss  of 
hearing.  Deafness  may  also  reaidt  if  the  tumour  destroys  the  auditory 
nerve  nucleua  in  the  pons  Varolii.  Loss  of  hearing  is  mrcly  if  ever 
due  to  a  tumour  aiiimtcd  in  the  cerehntm  itself;  hut  a  tumour  which 
ilejttroya  the  first  tempo ro-aphenoidal  convolution  (the  auditory  rentri?) 
may  produce  some  inip.'iirmftnt  of  hearitig  in  the  opposite  ear.  Some  im- 
pairment of  hcjirint;  (and  in  very  exceptional  cases  marked  deafness)  may 
he  duo  to  increased  intracranial  pressure,  elusion  into  the  ventricles,  and 
the  general  impairment  of  the  cerebral  functions  which  results  therefrom. 

A  tumnur  which  caukcs  irritation  of  the  auditory  centre  may  be 
attended  with  subjective  sensations  of  Bouod.  A  tumrnu-  which  destroys 
the  posteiior  twl^thirds  of  the  first  and  the  adjacent  part  of  the  second 
left  tempoi-o-sphenoidal  convolutions  may  pi-oduce  word  deafness. 

Disluilfanre^  of  tfu  Sf^itse  0/  smeU  arc  rarely  met  with  in  cases  of  cerebral 
tumour,  unless  the  olfactory  bulb  or  root  should  happen  to  bo  directly 
implicated. 

The  tense  of  toite  is  very  rarely  affected. 

Aphasic  da-mujenmiU. — Marked  and  persistent  aphasia,  whether  motor 
or  sensory,  is  comparatively  seldom  due  to  thfl  presence  of  an  intracranial 
tnniour;  this  is  no  doubt  chiefly  duo  to  the  fact  that  an  intrjicranial 
tumour  comparaiively  rarely  produces  complete  dcstniction  of  any  of  the 
epooch  controSr  and,  the  lesion  being  a  chronic  one,  and  the  dctitniclion 
of  the  spetrch  centres  gradually  effected,  that  substitution  and  compensa- 
tion are  in  many  caises  established.  Temporary  aphasia  is  not  uncommon 
after  an  epileptic  fit.  Word- blindness,  word-deafness,  motor  vocal  aphasia, 
and  agraphia  may,  of  course,  appear,  if  the  tumour  should  hu]tpen  to 
produce  complete  destruction  of  the  auditory  word -centre,  the  visual 
word-centre,  the  motor  vocal  speeeh  centre,  or  the  writing  centre  reRpec- 
tively,  I  need  not  go  into  (letatls,  for  the  subject  of  aphasia  is  fully 
considered  in  other -portion  a  of  this  volume  (p.  394). 

In  the  chapter  on  abscess  I  have  said  (p.  644}  tliat  Prof.  Marewen  and 
Dr.  A.  Robertson  have  pointed  out  that  in  some  cases  the  note  elicited  by 
percussing  the  skuU  is  altered  ;  nnd  that  this  is  more  especially  the  case  in 
children  in  whom  the  ventricles  arc  dilated  ;  thus  a  high-pitched  percussion 
note  is  of  spccilic  vidne  in  the  recugnition  of  tumours  of  the  cerebellum. 

L'rxnarti  dtmngfnwuis.—Voiywv'm,  glycosuria,  albuminuria,  and  pepton- 
uria arc  occasionally  associated  with  the  presence  of  a  tumour  in  the 
region  of  the  pituitary  body,  floor  of  the  fourth  ventricle,  or  atljacent 
parU,  Thfiy  may,  therefore,  have  a  certain  localising  value  ;  but  it  is  not 
groat,  for  those  conditions  may  be  merely  associated  complications. 

Phosphuturia,  which  is  so  common  in  cases  of  grave  nervous  disease, 
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is  of  frequent  occurrence ;  ospccially,  perhaps,  in  those  ciises  in  whidi  ik 
tumour  iii  situated  at  tho  base  of  the  brain,  or  in  tho  rugion  of  the  floord 
the  fuurth  ventride. 

In  addition  to  the  nen'ous  Kymptnms  deKcrihoH  above^  nltontiooi  ii 
the  gonoral  state  of  nutrition,  temperatnre,  pulse,  and  su  fortb,  vt 
occasionally  observed. 

The  ^lifral  sUiU  of  nuirUvm  \-ane3  in  different  cisos.  In  manr  aw 
the  patient  is  well  nnunshe<I  ;  in  others,  a.  certain  degroo  nf  t-nuu4atM 
ia  the  result  nf  long-cnn tinned  pain  and  Bleeple&inegg :  inarkod  omacutlot 
is  usually  the  ii^ult  of  some  a&sociAtcd  complication  in  the  thoruit  r 
sbdoniinal  viscera.  In  veiy  ejtceptional  cases — and  in  vay  oxpenum 
this  statement  apph>8  more  particularly  to  snbtentorial  Minioiirs — rxtreni 
cmaeiation  is  rapidly  pi'odueed,  apparently  as  the  direct  result  of  ikc 
cerebral  luslun  (tuuiuiir). 

The  teni}ffraftir€,  in  the  great  majority  of  cases  of  intracmniol  tmBOar. 
is  normal  or  subnormal.  Pyrexia  in  usually  the  result  of  eoniu  complio- 
tion,  such  as  meningitis  or  cerehritis,  llyperp^-rexia  oc<'a6iuaallr  VM 
in  cases  in  which  the  tumour  is  situated  in  the  region  of  tho  bosai  gmoglK 
puus  Varolii,  or  medulla. 

The  pahe  is  usually  normal  in  frequency,  or  slower  than  normal ;  Inl 
tonrards  the  end  it  may  Wcome  markedly  accelerated,  and  in  eoma  aum 
irregular. 

CliciffK-St'.'lk'a  rftpiration  occasionally  occurs,  [Hirlicularly  in  tboee  cmms 
in  which  the  tumunr  is  situated  in  the  neighbourhood  of  the  rcspinUifT 
centre.     Obstinate  hiccough  is  occasionally  present 

BeJvnes  aix  not  uncommon  in  the  tcrmiual  stages  of  the  ave,  if  tht 
nursing  be  inofTK-icnt. 

Clinical  types  op  groups.  —  Before  concluding  the  symptoin:tt/jlo|7, 
it  may  perhaps  bo  well  to  rlirou-t  attention  to  the  way  in  which  the  in- 
dividual symptoms  which  have  now  been  detailed  ore  moet  freqncntly 
grouped. 

Cases  of  intracranial  tumour  may  be  grouped  under  the  foUown^ 
clinical  ty|«s : — 

1.  Cases  in  which  an  intracranial  Uimour  is  present,  but  in  which  id 
presetice  is  not  indiuii^d  by  any  sympttmis  during  life.  Cases  of  thif 
kind  are  extremely  rare,  but  they  do  occur  occasionally. 

2.  Cases  in  which  there  ore  general  symptoms  (such  aa  bead«<lMb 
vomiting,  double  optic  neuritis,  giddiness,  etc.)  which  show  that  there  ■ 
a  tunmur  in  some  part  of  tho  inlnicranial  cavity,  but  in  which  there  an 
no  localising  sympt^oms  indicative  of  its  exact  site.  The  cases  included  id 
this  group  are  very  frequent. 

3.  Cases  in  which,  in  addition  to  the  general  symptoms,  well-mfirloid 
localising  symptoms,  M'hich  indicate  more  or  less  clearly  the  exact  position 
of  the  new  growth,  are  aUo  present.     These  cases  are  also  oommon. 

4.  Cases  in  which  dctinitc  cerebral  symptoms  indicative  of  functjoosl 
disturbance  or  organic  disease  within  the  cranial  cavity  are  present^  bol 
in  which  the  symptoms  are  not  distinctivo  of  a  tumour.     This  group  is 


also  a  Lirge  ona,  itnd  contains  most  of  the  casea  in  which  difficulty  in 
diagnosis  arista. 

Diagnosis. — In  connection  with  the  diagnosis  of  cases  of  intracranial 
tumour,  tlirce  qut'sliona  have  to  lie  solved  : — (a)  la  an  intnuTanial 
tumour  present}  (/j)  If  so,  where  is  it  situated  1  And  {e)  what  is  itJt 
pathologii-aL  nature  I 

In  Kouiu  casL'ji  the  solution  of  all  of  these  questions  is  easy  ;  in  others, 
although  the  diagnosis  of  the  jircsonce  of  a  tumour  may  ho  readily 
ari'ived  at,  it  may  ho  ditticiUt  or  impossible  to  determine  its  locality  and 
pathoUtgic'd  nature. 

The  diagnosis  of  an  intt-acranial  tumour  may  >mj  confidently  made 
whrn  the  genond  symptoms  (headaehe,  vomiting,  and  douhle  optic 
neuiitis)  are  present,  ami  when  other  amditions,  siirh  as  liright's  disease, 
lead  poisoning,  al>8cess  of  the  hrain,  great  dropsicvil  distension  of  the 
ventricles^  and  a  few  other  conditions  in  which  the  same  symptoms 
(iieadiichc,  vomiting,  douhlc  optic  nL-uritisJ  miiy  he  present,  can  lie 
excluded.  The  iliagnusis  is  still  more  easily  made  %vhcti,  in  addition 
to  the  general  symptoms,  localising  or  ffjcal  symptoms  are  pnwont. 

Let  lis  now  consider  the  dijlcrrndal  diar/iwsis  of  Intracranial  tumour 
and  those  other  conditions  which  are  most  h'kely  to  be  confoundetl 
with  it, 

liright's  disease  must  ho  excluded.  This  is  done,  of  course,  by  an 
cxamitiuiiori  of  the  urine,  heart,  and  nrLori*.'s. 

Lead  poisoning  must  also  be  exdmled.  The  blue  line  on  the  gums 
should  be  looked  for,  the  occujiation  of  the  patient  ascertained,  and  the 
presence  or  absence  of  other  symptoms  indicative  of  plunibism  (such  as 
dry  colic,  wrist-<lrop,  etc.)  detenniiied. 

Hyi>erraetropia  in  anoemic  girls  is  sometimes  attended  with  headache 
and  a  slight  degree  of  {mpilHtis,  and  such  a  case  may  thus  be  mistaken 
for  one  of  tumour.  The  facts  that  the  heachiche  is  relieved  by  siiiiablo 
gla3,scs,  and  that  iho  symptoms  disappear  with  the  cure  of  the  aiiceniia, 
are  against  an  intracranial  growth.  I  have,  however,  met  with  mure  than 
one  case  in  which  the  diagnosis  was  extremely  difficult. 

Profound  aniemia  without  hypermrtropia  is  alsn  in  Rome  cases 
altendwi  with  all  the  general  symptf  ms  of  an  intracraniid  tumour 
(hcmlache,  vomiting,  double  optic  neuritis,  etc.). 

Amenorrha>a  in  youtig  women  is  sometimes  attended  with  optic 
neuritis,  headache,  vomiting,  and  the  other  general  sj-raptoms  of  an 
intracranial  tumour.  In  some  cji&en  of  this  kind  it  is  absolutely 
impossible,  aa  Sir  William  Uroadbent  has  pointed  out.  to  come  to  an. 
exact  diagnosis;  this  is  more  especially  so  in  casea  of  this  kind  in  which 
there  is  little  or  no  antemia. 

Great  drojisical  distension  of  the  ventricles  (hydn>ccphalus)  may  al»f> 
be  attended  M'ith  alt  the  symptoms  of  an  iutracninial  tumour,  lu  a 
remarkable  case  of  this  kind  which  came  under  my  observation  recently, 
alt  the  characteristic  spnptoms  of  a  cerebellar  tumour  were  present 
during    life.      After    death    the    condition   was   found   to   he   due   to 

VOU  VU  2  U 


distension  of  the  venLriclos,  the  result  of  an  old  (healed)  tuherculuB' 
uiuuiiio^lis. 

Chronic  corcbritis  is  another  condition  which  may  exactly  uimuJiite  an 
intracranial  tumour.  Dr.  Hughlinj;s  Jackson  a.nd  l>r.  Stephen  Mackenm 
have  recor(lt>(1  cjuu's  of  thiit  kirid  in  which  a  diagnoaia  couliJ  not  !>e  nn/At 
from  the  symptomfl  dutniig  !if<*.  FoitnnaU^.ly  for  diagnosis,  cases  of 
this  sort  aro  extremely  rare.  The  differential  diagnosis  of  cerehnJ 
abacesa,  and  of  tumour,  hjis  been  considt-red  (vide  p.  639). 

Hysteria. — In  some  cases  of  intracranial  tiunour  in  which  hysteric&J 
symptoms  are  prominent-,  the  true  nature  of  tho  cam  tnny  he  easily 
overlooked.  I'he  golden  nile,  never  to  commit  one's  self  to  a  diai^oafa  d 
hysteria  alonu  (nutliing  but  hystoria)  without  previously  having  definitely 
excluded  organic  disciise,  cannot  be  too  forcibly  insisted  upon.  The  ex- 
amination of  the  optic  discs  is  espeoially  important ;  for,  so  far  as  I  know, 
optic  neuritis  has  never  been  observed  as  the  result  of  hysteria  alotic. 
In  doubtful  cases  it  is  usually  possible  to  come  to  a  correct  concltuion  by 
a  cjtruful  and  judicial  coiiaidorutLoji  of  all  the  facts  and  circumstances  of 
the  case. 

Acute  gencndiscd  meningitis  can  usually  bo  distinguished  frum 
tumour  without  much  dilBcuhy.  It  is  the  less  acute  luid  more  localised 
forms  of  ineningitis,  in  whit^h  mi.'^t-akes  are  likely  to  Iw  made.  In  somo 
cases  of  this  kind  the  cEiagncsis  is  impossible,  for  it  is  quite  common  in 
cases  of  tuberculous  and  syphilitic  tumours  to  have  more  or  less  anoci- 
ated  meningitis. 

Locd  ditifffiath. — Thn  second  step  in  the  diagnosis  of  an  intmcranuU 
tumour — namely,  the  determination  of  the  exact  position  of  the  tiunonr 
— CJin  only  be  arrived  at  in  those  cases  in  which  localising  or  focal 
symptoms  are  present ;  and  even  in  the  presence  of  such  symptoms  the 
exact  local  diagnosis  is  by  no  mc-ans  always  easy ;  it  ilejwnds,  of  course,  upon 
the  exact  nature — the  dertniteness,  so  to  speak — of  the  localising  symp- 
toms. Slight  hemiplegic  symptoms,  for  example,  have  no  very  deAnite 
localising  value  ;  they  tnay  merely  show  that  the  tumour  is  sicuat^xi  on 
the  opposite  side  of  the  brain. 

Again,  the  pscudo-localising  symptums,  to  which  I  have  already 
referred,  are  apt  to  lead  to  an  erroneous  opinion  as  to  the  exact  ptisition 
of  the  new  gruMlh.  Fortuuatcl_v,  as  1  have  ah-eady  staled,  thesie  pseudo- 
localising  symptoms  are  rare. 

But,  further,  it  is  hy  no  means  very  uncommon  to  have  more  than 
one  tumour  In  the  same  brairL 

In  trying  to  determine  the  exact  locality  of  the  new  growth,  both 
the  positive  and  the  negative  symptoms  and  signs  must  1>e  taken  into 
account.  The  positive  symptoms  arc  more  important  than  the  nc^tire; 
fnr  even  a  large  tumour  in  the  mutur  urea  may,  as  is  shown  by  a  case 
which  I  have  myself  recorde*!,  be  ijuite  unattended  with  panilyfas. 
The  exact  significiince  of  the  localising  or  focjd  symptoms  indicative  of 
mraours  in  special  parts  has  already  been  fully  considered  in  the  previous 
arlicle  on  "  Regional  Diagnosis  of  Cerebral  Disease,"  p.  271. 
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Patholoffical  dinf/num. — The  third  step  in  the  diagnOHii)  of  an  intra- 
cranial tuniour,  niimcly,  the  [Hithulugical  nature  of  the  new  ^owth,  can 
only  Ui  appro xi ma tely  arriveil  at  in  a  certain  protwriion  of  casM.  The 
maMi-r  is,  however,  an  important  one,  both  for  pi'o^r>sia  and  treatment. 
and  an  atlmnpt  to  sottlo  thy  quustion  should  be  Piia'lo  in  all  cases.  Atten- 
tion alicjuld  bo  specially  directed  to  the  following  p<»int3  : — The  history  of 
the  case,  whether  a  new  growth  has  been  removed  from  some  other  part 
of  the  hody  or  not ;  the  patholo^cal  tendcndea,  so  to  speak,  whether 
ftcrofulous,  sypliilitJL',  and  the  like,  of  the  iwitieiit ;  the  family  history  ;  the 
[>rcsoncc  in  the  bcwly,  on  the  surface  or  in  the  internal  organs,  of 
asiMiciated  leajona  (tuberculoUB,  syphiUtfc,  cancerous)  indicative  of  the 
nature  of  the  new  growth  ;  the  age  of  the  patiiirrit,  certain  tunionis  h<;iiig 
more  common  at  certain  periods  of  life.  This  point  has  alreatly  been 
considered  in  connection  with  etiology. 

The  "stylo  "  of  the  aj-mptonw,  as  I  am  in  the  habit  of  calling  it,  and 
the  position  of  the  tumour  are  in  some  cases  important ;  for  we  know 
that  tumours  in  certain  positions  are  apt  to  be  of  a  certain  jwlhohigicJil 
character.  Tumours  on  the  surface  of  the  bi'ain,  for  example,  are  very 
often  syphilitic,  sarcomatons,  or  tulierculous ;  occasionally  cancerous. 
Tumours  in  the  cerebellum  are  often  tuberculous,  sometimes  gliomalouB. 
Tumours  which  occupy  the  central  regions  of  the  brains-centrum  ovale, 
corpus  cjillosum,  etc. — are  often  glioma,  or  glio-sarcoma.  Ilccurring 
attacks  of  Jackflonian  epilepsy  are  suggestive  of  a  syphilitic  tumour. 
Paralysis  of  the  thinJ  nerve  is  high)}'  suggestive  of  a  syphilitic  growth. 

The  sex  of  the  patient  does  nut,  as  a  ride,  give  much  information  ; 
except  that  syphilitic  tumours  are  much  more  common  in  men  titan 
in  women.  A  previous  historv'  of  injury  is  sometiines  valuable, 
since  syphilitic,  tuberculous,  gliomatous,  and  sarcomatous  tumours  seem 
IQ  be  the  forms  of  new  growth  which  aro  most  frequently  produced  by 
external  injury. 

The  dnratinn  of  the  tumour  is  a  very  important  point.  FibronLatons 
tumours  are  often  extremely  chronic.  Gltomatous,  glio-sarcomatous, 
and  scrofulous  tumours  not  infrequently  persist  for  u  long  time :  but 
there  are  many  exceptions  to  this  general  statement ;  in  fact,  some  of  the 
most  rapidly  advancing  forms  of  new  growth  are  infiltrating  gliomata. 
Cftricerons  tumours  usually  pursue  a  somewhat  rapid  course ;  and 
syphilitic  tumoursj  provided  that  they  are  untreated,  often  advance  with 
great  rapidity. 

Lastly,  the  affect  of  treatment  is  often  an  imjiortant  means  of 
judging  of  iho  pathological  character  of  the  new  growth.  In  cases  in 
M-hich  it  is  doubtful  whether  the  titraotir  bo  syphilitic  or  not,  the 
fact  that  rapiil  tmproveniieTit  occurs  under  untisyphilitic  treatment  is 
flistinctly  in  favour  of  the  syphilitic  nature  of  the  lesion. 

Prog'nosis. — The  prognosis  in  cases  of  iniracninfal  tumour  is  always 
very  serious.  It  varies,  of  course,  in  dilferent  instances.  Syphilitic 
tumours  are  much  more  amenable  to  dnig  treatment  tkin  other  forms  of 
new  growth  ;  in  syphititic  caaea  the  prognosis  is,  therefore,  other  things 


Iicing  eqtwl,  proportioiiatoly  good.  Provided  tliat  tlie  vessels  are  irn- 
affcclfd,  that  is,  that  there  is  no  inarlced  degree  of  syphilitic  eitdarteritu 

but  it  must  be  remembered  ihiil  it  is  hy  no  means  always  caisy  w 

determine  this  point — and  thjit  tbeie  is  no  extensive  deslrtictiorv  of  tbc 
adjacent  eercbral  tissue,  the  progiiDsiis  i*  favimniblc.  It  must,  however, 
be  romembered  that  e«on  in  th«  most  favcjiirablft  caseB  (the  flvphihtic), 
though  extraordinary  and  nipid  iinprovomcnt  often  occurs  under  tlic 
treatment,  tho  prognosis  8houl<3  ahvaya  be  gnai-dcd  ;  for  in  these  cusa 
the  tumour  la  verv  prone  to  return.  Again,  even  after  the  aid>si(lenre  of 
all  the  acute  Bvmptoms  under  trpatmont,  pomianont  damage  may  remun; 
for  tilt  cicatrinatitin  of  the  tissnc  which  residts  cannot,  of  course,  he 
removed  hy  antisyi)hiHtie  reniwlies. 

In  other  than  syphilitic  caws  tbc  prognosis  largely  depends  uiMin  tbf 
poasibilitv*  of  removing  tho  tinnour  by  operative  procedure. 

Further,  it  roust  be  rpmemltered  that  in  all  forma  of  brain  tumour 
there  ia  a  liability  lo  sudden  death  ;  this  is  especially  the  case  M-here  the 
t4imour  is  lirge. 

Spejikitig  generally,  we  may  say  that  the  prognosis  must  be  guided 
chioflv  by  the  pathological  nature  of  the  turaonr :  by  the  eObcta  of  drug 
treatment ;  by  the  size  of  the  tumour ;  by  the  position  of  the  new  growth ; 
by  the  possibility  of  removing  it ;  by  the  length  of  time  which  the  stymp- 
innis  have  p'prsisted ;  by  the  severity  of  the  symptoms  ;  and  by  the 
rapidity  with  which  they  are  progressing. 

Further,  the  aMociated  lesions  and  coraplicutions  nuist  also,  of  course, 
Ik?  talien  into  account.  In  tuberculiiua  c^wi'S  this  is  a  very  important 
element  in  the  prognosis.  Tht!  gruwtli  of  the  intracranial  tumour  may 
bo  arrested  by  appvc^priate  measures,  but  if  the  patient  be  sulToring  from 
advanced  phthisis  tbc  arrest  of  the  brain  lesion  is  of  little  account.  The 
i;amc  siatctnent  applies  to  syphilitic  brain  tumour  in  [laticntA  aflTeeted 
with  aortic  aneurysm. 

Treatment — In  connection  with  the  treatment  of  intracranial  tumoun 
it  is  ncw»*;uy  w  consider  {i.)  the  cumticr.  treatment — the  po-si^ibility  of 
(fi)  curing  the  new  growth  by  drugs,  or  (i)  of  completely  removing  it  by 
surgical  proredure;  arid  (ii.)  the  paiiiaHve  trcalmont — tho  relief  of  tli« 
Hymptonas  which  happen  to  l»e  present. 

Dmg  freut/nent. — The  drug  treatment  of  intnuranial  tumours  i«  \*cry 
unsatisfactory,  for  the  syphilttie  tumour  is  the  nnly  fonn  of  new  growth 
which  can  with  any  degree  of  certainty  ha  iH-neficially  intlueneal  by 
internal  remedies — I  refer,  of  course,  lo  the  rcninval  or  absorption  of  the 
new  growth  and  not  merely  to  the  relief  of  symptoms. 

In  syphilitic  tumours  iodide  of  potassium  is  of  course  the  remedv. 
The  io<li(?o  must  !>e  given  in  large  doses,  at  lejist  30  grains  three 
times  daily  ;  for  in  most  eases  of  cerebral  sy])hilis  5-graiii  doses  are 
entirely  u^^elosi.  I  have  rcpeatcdty  seen  most  striking  results  obtAined 
by  large  do-^es  when  smaller  tjimntities  (o  to  10  grains)  hjul  Iteen  pr*- 
litiusly  given  with  little  or  no  benefit.  If  30  grains  three  tirac«  daily 
fail  to  produce  marked  impix>vement,  tho  dose  should  bo  still  ftirlher 


increased  to  30  grains  four,  five,  or  six  timea  a  day ;  and,  if  the  iodide 
alone  do  not  relieve,  mercury,  either  internally  in  the  form  of  cor- 
rosive Buhlimnte  or  pray  powder,  or  by  iminction,  should  be  added.  I 
ha\'0  met  with  Ki?vern.l  cases  in  which  there  wiis  no  improvement  under 
the  iodidy  alone,  but  in  whiL-h  moat  msirked  benefit  resulted  on  the  addi- 
tion of  mercurials.  The  iodide  may  be  sjtfely  contiiuied  for  long  periwla 
of  time.  I  have  never  seen  any  injurious  oU'ects  from  hirge  doAea  given 
in  this  way.  In  one  of  my  cases  the  patii?nt  took  30  j;inlris  three  times 
daily,  for  at  least  twenty  months,  ivilhaut  the  slighteat  iiidicntiun  of  any 
bw]  effect 

Aithnugh  iodide  of  potassium  is  chiefly  nseftd  in  syphilitic  cases  it 
may  be  beneficial  in  other  fonns  of  intracranial  tumour  also ;  nnrl,  con- 
versely, the  fact  tliat  iodide  produces  benefit  in  a  case  of  inlracranial 
tumour  does  not  necessarily  show  that  the  new  growth  is  syphilitic. 

In  tuberculoua  cases  1  usually  give  the  drug  in  smaller  doses  than  in 
cases  of  cerebral  syphilis — 5  or  10  grain  doses  for  an  n*Iult  three  timea 
daily. 

In  tuberculous  cases  cod-liver  oil  and  other  remedies  which  are  useful 
in  phthisiR  arc  eometinies  beneficial.  Possibly  the  iiinnction  of  iodoform 
ointment  into  the  scalp,  which  in  some  cases  of  Lubcrculous  nicniitgiliH 
seems  to  be  useful,  or  the  internal  ailrainist ration  of  iodoform  in  the  fomi 
of  pill,  may  prove  beneficial  in  some  tuberculous  brain  tnmours. 

In  some  cases  of  sarcoma  arsenic  seems  to  re-strain  the  devetopmenfc 
of  the  new  giowth  ;  but  I  cainiot  sny  that  I  have  ever  seen  tiny  distinct 
benefit  from  the  atlminiatration  of  this  remedy  in  cases  of  intnicmnial 
sarcoma. 

Siirfikni  irmtmtni. — Though  some  vi}ry  brilliant  results  have  been 
obtained  by  surgical  interference,  the  eases  in  which  an  intracranial 
tumour  can  l>e  completely  and  suecessfully  removed  (cured)  by  opi-ratiotj 
are  rare.  .Sn  far  tia  my  experience  enables  me  to  judge,  they  conaCitut«  a 
very  small  proportion  of  the  whole. 

For  successful  surgicid  interference  the  following  conditions  must  be 
present : — (i.)  DofinitG  localising  symptoms  indicative  of  the  exact  posi- 
tion of  the  tnmour;  (ii.)  the  tnmonr  must  ho  arcesaiiile ;  and  (iii.)  the 
tumour  must  be  single  and  of  such  ji  iKithologicnl  character  as  to  permit 
of  complete  enucleation  or  removal.  Now,  it  is  only  in  a  comfmrativcly 
small  [n-o[K>rlion  of  cases  of  intracranial  tumour  that  these  conditions  are 
present. 

Again,  in  other  cases  the  Pi-mptoms  are  relieved  by  treatment, 
anil  an  operation  is  thereby  rendered  nrmecessari".  Syphilitic  tumours 
constitute  the  great  majority  <»f  cases  M-hich  are  included  under  this 
head ;  and  it  is  important  to  note  that  in  a  consiilerable  i)roj>ortion 
of  coses  of  inlmcraiiinl  tumour  in  which  the  new  growth  is  best  Htted 
for  surgical  interfci-ence,  that  is,  in  which  very  definite  loenlising 
symptoms,  sm:h  as  attiu-ltfl  of  .Tac-ksonian  epilepsy,  arc  present,  and  ia 
whieh  the  tumour  is  situated  on  the  surface  of  the  motor  area  (in  which, 
therefore,  it  can  be  exactly  localised  and  easily  and  safely  reached),  the 


new  growbli  is  syphilitic,  und  thorcfura  moru  or  less  amenable  to  drag 
treiktment  But  although  very  brilHunt  results  may  be  obtaintHl  by  active 
dnig  ti-eatment  in  some  «y[ihilitic  cosva,  this  sUtempnt  ohinHy  applies  to 
cases  which  are  seen  at  an  early  stage  of  their  development.  Of  Iat« 
years  1  have  bocoinc  more  and  moi'C  impressed  with  tlio  bolicf  that, 
although  gummuLuus  lesion^)  are  in  many  cases  materially  benefited  and 
in  some  completely  cured  by  antisyphilitic  treatment,  the  cure  is  ofti'n 
incomplete  unless  the  case  wctc  seen  and  actively  treated  in  its  early 
titages.  In  ayphilitic  cases  a  scar  often  remains  afU:r  treatment  on  the 
SurfacB  of  the  brain,  gUnnj;  the  membranes  to  the  cortex,  and  piisgicig  for 
some  distance  into  the  cerebral  tiasue.  Tliis  scar  may  act  as  a  s<iurc«  of 
irritation,  may  bo  the  causo  of  chronic  epilepsy,  and  ultimately  oven  of 
dementia  an<l  infinity.  1  am  di«[V)»ied  to  think  that  in  cases  of  tbi»  hind 
operative  procedure  should  bo  much  more  fretiucntly  advised  than  is  at 
present  the  c^ise.  I  admit,  uf  couriie,  that  in  not  a  few  cases  of  this  hind 
the  associated  sj-philitjc  diawiae  of  the  cerebral  vessels  which  is  oft«n  pre- 
sent Tenders,  any  nperative  procwlurc  very  dnubrfn! ;  but  the  ultimate 
fate  in  many  of  these  cases  is  so  deplorable  that  eorae  risk  must  U;  run. 
I  have  seen  a  few  cases  of  (typhilltic  tumour  in  which,  although  the  more 
urgent  symptoms  were  relieved,  and  remai-kabio  iraprovomentand  apparent 
temporary  cure  resulted  from  di-ug  treatment,  the  patients  ultimiUehr 
became  useless  members  of  society,  or  insane  and  had  to  be  sent  to  an 
asylum.  It  is  probable,  I  think,  that  in  some  of  those  cases  oporativt 
interference  mi^ht  have  been  beneficial. 

The  fact  that  in  compjirativcly  few  cases  an  intracranial  tumour  can 
be  successfully  removed  by  o^ieration  is  due  to  the  following  circuni- 
stances : — 

In  the  first  place,  in  a  ocrtain  but  very  small  nunil>cr  of  coses  of 
intracranial  tumour  there  ai'e  no  symptuiiis,  either  general  or  local ;  in 
such  cases  the  presence  nf  the  tumour  cannot  be  recognised  (diagnosed) 
during  life. 

In  the  second  place,  in  a  considerable  proportion  of  ca^es  in  which 
there  arc  genend  symptoms  (headache,  vomiting,  giddiness,  double  optic 
neuritis,  etc.)  which,  in  the  absence  of  meningitis,  albuminuria,  ear 
disease,  lead  poisoning,  and  so  forth,  distinctly  show  that  an  intracnmial 
tumour  is  present,  there  are  no  localising  B>iiiptonL$.  These  caaes  an 
common. 

In  the  third  place,  in  a  few  cases  in  which  localising  symptoms  an 
present  these  symptoms  give  an  erroneous  impression  of  the  position  of 
the  tumour.  As  I  have  previously  stated,  these  eo-called  psoudo-localistng 
s.ymptoms  are,  so  far  as  my  experience  enables  me  to  judge,  rare ;  but 
when  they  do  occur  they  give  rise  to  great  difficulty  and  uncertainty  in 
diagnosis. 

In  the  fourth  place,  in  many  of  the  cases  in  which  the  exact  poeition 
of  the  tumour  is  cleai-ly  dcmonstrateil  by  definite  and  distinct  localir'ng 
symptoms,  the  tumour  cannot  be  removed  (cured)  by  operation,  for  one 
or  other  of  the  following  reasons : — 


((()  In  some  eases  the  position  of  the  tumour  prechulea  successful 
opemtivo  interference. 

Tumours  which  nro  sitiuiU:d  at  the  base  of  the  brain,  and  tumours 
which  in^'ulve  the  mediitia  ohlung»ta,  the  puns  Vurulii,  the  hasa\  j^iinglia, 
the  deeper  parts  of  the  centrum  ovale,  and  the  corpus  callosum,  itre 
ohviouiily  unsuituhle  for  operative  interference. 

Under  this  head  1  am  disposed  to  include  n.  large  proportion  of  the 
cases  in  which  the  tumour  is  situated  in  the  ccrelielluni.  The  surgeon 
cain  hardly  hope  to  remove  tumours  successfully  which  involve  the  middle 
lohe  of  the  cerehclhim.  Tumours  in  the  latfml  lohes  are  more  ivLsily 
reached  ;  fmt  it  is  often  extremely  diflicult  or  imfiossihle  to  determine 
during  life  in  whifh  lateral  lohe  of  the  cerebellum  the  tumour  is  situated ; 
atHJ  a  double  operation,  Di'st  on  one  lube  and  tlieti  on  the  other,  adds 
considerably  to  the  risks  of  surgical  interference.  For  these  reasons  I 
am  disiKKsed  to  think  that  in  the  present  position  of  our  knowledge  there 
are  comparatively  few  cases  in  which  a  cerebollar  tumour  can  be  sueceas- 
fully  removed  by  opemlive  procedure. 

(h)  IiL  other  ca.'^es  the  tumour  is  so  extensive,  and  infiltrates  so  large 
an  area  of  bndn  tissue,  that  Its  coniplelo  rcmovul  is  imiKJSsiblo.  1  lutve 
examined  many  gliomatous  tumours  of  this  kind  aft^sr  death.  Of  course 
in  nijiiiy  citses  of  this  descriptinii  it  is  impossible  to  dercrmine  the  exact 
extent  of  the  tumour  until  the  p-irts  are  exposed  at  the  opeiaiion. 

{<)  In  other  cases  there  is  more  than  one  tumour.  In  some  cases  of 
this  kind,  even  if  one  of  the  tumours  were  removed  by  opemtion,  the 
presence  of  other  deposits,  unsuspected  perhaps  at  the  time  of  the  opera- 
tion, would  render  the  idtimat*  result  of  the  operation  unsuccessful. 
Further,  an  intracranial  tumour  may  be  compHciitcd  by  sonic  otlier  brain 
lesion,  such  as  an  abscess.  Cases  of  this  kind  are  extremely  rare;  one 
remarkable  case  in  point  has  come  under  my  own  observation. 

(rf)  In  other  cases  the  tumour  is  mnlijinant  in  character.  It  is  obnouB 
that  liccuculary  deposits  uf  cancer  or  sarcoma  in  the  brain  are  not  suitable 
for  operative  interference. 

(r-)  In  some  eases  tho  cerebral  tumour  is  complicaied  by  associated 
lesions  in  other  organs  which  cuntra -indicate  operative  interference.  In 
not  a  few  cases  of  tuberculous  tumour,  for  example,  tubercles  arc  present 
in  the  lungs  also.  In  some  syphilitic  cases  the  cerebral  arteries  or  the 
aorCH  are  so  extensively  diseased  that  an  operation  is  very  hazardous  or 
contra-indicated. 

These  are  not  merely  abstract  conchisions ;  they  are  based  on  a  large 
clinical  and  pathological  experience.  (Sec  an  analysis  of  cases  seen 
by  me  (Jurrng  life  and  examined  after  death,  reported  in  the  Edinhurffh 
Medicul  Jinuittil,  18114.  The  cases  which  have  cunie  under  my  notice 
since  the  year  1 894  confirm  the  conclusions  arrived  at  in  that  communica- 
tion.) It  is  possible  that  mv  experience  may  have  Ix?en  exceptional,  and 
that  I  may  have  been  imforlunat-e  in  meetinji  wnth  .so  Hmall  a  number  of 
cases  in  whioh  the  tumour  could  have  Ijccn  removed  successfully  by  the 
sui-geott.    But  my  figures  are  sufficiently  largo  to  carry  ccnsiderable  weight 


Furthermore — and  tliia  is  jwrhapa  the  moat  important  argument — the 
result)!  in  thoRe  of  mv  casca  in  whiiih  the  opcnilion  has  actually  been 
pcrformwl  confirm  in  every  respect  my  opinions  on  this  point.  During 
the  pa8^  five  ycai-s,  forty-five  eases  of  intracranial  tumour  have  ccttn« 
under  my  notice  either  in  hospital  or  jn-ivat-e  practice ;  in  tbtrlecn  of  the 
cases  thi)  openition  of  tn^phiiiiug  hjis  been  pcrformcJ — and  most  satis- 
factorily performed — yet  in  no  single  instance  has  the  tumour  been 
succc3flfully  removed  by  the  surgeon. 

Still,  while  I  iini  strongly  of  opinion  that  the  [H:i*ccntage  of  cases  in 
which  an  intnicmnial  tumour  can  be  successfully  removed  by  operation  B 
very  snial],  it  must  he  remcmherod  (i.)  thiit  the  operation  of  trephining 
is,  in  itself,  attended  with  compamtively  little  risk  to  life,  though  in 
cases  of  intmcrHiiijLl  tiunuur  in  whiih  the  iniracranial  pressure  in  greatly 
incrreasc<l,  the  risks  attending  the  o^tcration  are  very  considerably  greater 
than  under  ordinary  pirenmRTanfea;  (ii.)  that  a  considerable  number  of  eases 
has  been  reinrdeil  in  which  idacewen,  Victor  Horsley,  and  other  surj^eons 
have  successfully  rL'moved  intnicraniiil  tumours;  (iii.)  that  the  iliitgnouJs 
as  to  the  exact  position,  the  size,  and  the  j>:ithological  natiuxt  of  an  inlra- 
cranial  tumour  is  often  a  mutter  of  much  luicertainty  during  life;  (iv.)  thiil 
in  almost  alt  cases  in  which  the  symptoms  are  not  relte%'ed  by  large  doses  of 
iodide  of  potiLSjsium,  or  ir>rlide  tti  potassium  and  mei-cury,  the  disease  proves 
fatal,  jmd  often  rapidly  fatal ;  and  (v.)  thai  in  a  constderaViIe  proportion 
of  cases  in  which  the  tumour  cannot  bo  completely  and  successfully 
removed  by  the  surgeon,  the  operation  of  trephining  is  attended  wtti 
temporary  benefit  and  the  r4!lief  nf  symptoms. 

In  cmes  of  intracranial  tumour,  then,  in  which  imlide  of  potASsium 
and  mercury  have  been  fully  and  fairly  tried,  and  have  failed  to  give 
relief,  openitive  procedure  is  justifiable,  provided  tliat  the  locality  of  the 
tumour  can  be  even  approximately  determined  (if,  for  example,  the 
symptoms  show  that  the  tTimour  is  situated  in  the  right  or  left  beroi- 
sphere),  and  provided  that  there  be  a  rcasnivilile  probability  that  the 
tumour  can  be  sa.ffly  reacluid.  Even  although  the  surgeon  may  not  think 
that  the  case  is  one  in  which  the  tumour  is  likely  to  li<_'  removed  sneccas- 
fully,  in  Kiy  opinion  he  is  not  always  justified  in  refusing  to  operate,  if 
the  ]Kitient  or  his  friends  desire  him  to  do  so.  There  arc  many  cases  in 
which  one  may  hesitate  to  urge  an  opcmtlon,  but  in  wliich,  if  the  patient 
desire  an  operation,  be  ehould  be  nlloM-ed  the  betielit  of  the  <lnubt.  In 
cases  of  this  kind  the  deeision  shnuld.  I  think,  be  left  to  the  patient  anti 
his  frjpnds.  The  facts  should  be  fully  and  fairly  placed  before  them,  and 
they  should  be  left  to  decide  whether  the  operation  should  be  (Ki'formed 
or  not.  It  must  be  remembered  ihat  the  diagnosis  of  the  position,  extent. 
and  jwthological  ehnracter  of  the  growth  may  be  mistaken ;  and  that  in 
some  of  the  vamw  in  which  the  clinical  conditions  seem  to  preclude  sueeessful 
removal  (though  the  reverse  is  nuieh  more  likely  to  be  the  fact),  it  may  he 
found  possible,  whon  the  parts  are  exposed,  to  remove  the  growth  succca- 
fully. 

For  all  theso  reasons  I  am,  after  mature  considerationf  disposed  to 


think  that  in  many  c.isp5  of  intmcranial  tumour  trephining  ought  to  bo 
perfornit'tl ;  although  I  repeat  that  I  n.m  fully  ptrsmwled,  both  from  my 
cliiiicHl  and  patljulugicsil  exi>erk'nce,  thiit  the  citsc's  in  which  nu  intracranial 
tumour  can  ho  completely  iind  successfully  removed  liy  the  surgeon  are, 
relatively  spealriiig,  verj'  rare. 

l\sUi'iiitf  trr/iJunin^. — There  can,  I  think,  he  no  question  that  in  some 
cases  in  which  an  inlnicranial  lumour  cannot  l»o  removed  (cured)  l>y 
surgical  interference  the  operation  of  trephining  is  attended  unth 
temporary  benefit — vdth  relief  of  the  ngoni-iing  headache  and  urgent 
vomiting,  diuiinution  or  disappearance  of  the  optic  neuritis,  and  prolonga- 
tion of  life.  Now,  if  this  statement  Imi  granted,  it  must,  I  think,  be 
allowed  that  in  those  caspa  of  intracranial  tumour  in  which  the  B\Tnptoms 
indicuive  of  increased  iutnu-ranial  pressure  are  mjirkod,  and  in  which 
drug  treatment  and  other  palliative  measures  ha^u  failed  to  give  relief, 
trephining  u&  a  palliative  measure  of  treatment  ought  to  be  curn'ed 
out 

It  has  been  eoncluflively  nhowTi  that  in  some  cases  in  which  the  head- 
ache is  intense,  sudden  death  takes  place  ap|Mircntly  as  a  result  of  the 
mere  severity  of  the  jwiin  and  sudden  itihibiticin  nf  the  cardinc  or  of  the 
respiratory  centres;  in  other  cases  as  the  result  of  increased  intraci-aniid 
pressure. 

The  fact  that  the  optic  neuritis  often  subsides  rapidly,  or  entirely 
disappears,  after  the  njM^ration  of  trephining,  goi^s  far,  I  think,  to  prove 
the  correctnejw  of  the  opinion,  which  I  have  always  held,  that  increased 
intracranial  jircssure  is  a  most  important  factor  in  the  prnrluctton  of  the 
(louble  optic  neuritis,  which  is  such  an  imimrlant  and  frequent  symptom 
in  CAses  of  intnicrauL'd  Lumour.  But  the  practic-al  jioint  which  I  would 
now  ut^  is,  that  pilliative  trephining  may  prevent  post-neuritic  atrophy 
and  permanent  blindness. 

Ag.iin,  Mr.  Victor  Horsley  bcliavea  that  in  some  cases  the  opemtion 
of  trephining  and  the  removal  nf  a  portion  of  a  eerebrai  tumour  prorluces 
a  retarding  iniluenee  upon  the  growth  and  development  of  the  pojtion 
of  tumour  MdiJdi  remains.  But,  whether  this  be  so  or  not,  the  ojjLTation 
in  many  cases  makes  the  life  of  thfi  patient  much  more  comfortable  and 
b&unblo,  and  tends  to  prolong  it. 

On  the  other  hand,  it  must  Ue  remembered  that  in  cases  of  intracranial 
tumour  in  which  the  intracranial  pressure  is  greatly  increased,  the  opera- 
tion of  trephining  is  not  unattended  with  danger  to  life,  and  that  in  some 
cases,  in  which  the  patient  survives  the  operation,  piiralysis  rcsulrji.  In 
orcler  that  trephining  may  he  successful  as  a  palh'ative  measure  the 
trephine  opening  must  be  large.  In  some  cases  in  which  the  intracranial 
pressure  is  very  greatly  increased  a  hernia  cerehri  resnlt-s.  In  some  cases 
the  intraeinnial  pressure  is  so  extreme  that  as  soon  as  the  dura  mater  is 
ofjened  the  brain  tissue  is  rupture<l  and  extruded  through  the  opoidng  in 
the  skull.  In  other  eases  the  operation  is  followed  by  paralysis.  In 
others,  cerebritis,  or  meningitia,  and  de-ath  re-snlt. 

But  notwithstanding  these  risks,  I  am  of  opinion,  from  the  observation 


of  A  considerable  number  ni  cases  in  which  the  operation  has  acttially  been 
performed,  thiit  on  tho  wliolo  the  advantages  to  be  gainetl  by  tho  open- 
lion  as  ii  piLlliativc  muiisurc  urc  groatur  than  the  disadvuiitages ;  and  tliAl 
in  those  cartes,  nt  all  events,  in  which  the  sufferings  of  the  patient  are 
intense,  and  in  which  all  other  means  have  failed  to  givo  relief,  the  opers* 
tion  should  be  performed. 

PiiUiuiire  iwMctil  vtmsurfs. — For  the  relief  of  pain  the  appltcHtiun  of 
cold  in  the  form  of  ice-liags  to  the  head,  free  walerj*  purgation,  liie 
ftdministration  of  iixlide  of  pntasainm,  phcnacetin,  and  in  sonie  case* 
(though  thL"*o  remedit'S  must  be  CiiUttougly  given)  morphia,  Indian  bcrapv 
cro  ton -chit  I  ml,  arc  the  most  useful  rcm^lies. 

For  the  relief  of  spasms  and  epileptiform  convulsions  bromide  ci 
pot-uisinm  and  chloral  hydrate  arc  the  chief  remedies.  Localised  spasms 
or  atUickw  of  JaL-ksonian  opilppsy,  due  to  syphilitic  deposits  on  the  surfaee 
of  the  motor  area,  are  best  treated  by  large  doses  of  iodide  of  potttBsium. 
\MiL-n  tho  e|jilirptif«jrm  jittju;k»  are  very  freqUL-nt  and  very  severe,  l>romide 
of  pota^siiun  and  chloral  may  be  given  with  the  object  of  restraining  the 
spasms  until  the  iodide  has  had  time  to  exert  its  specific  effects. 

Apoplectic  attacks  due  to  extnivasationa  are  to  bo  treated  in  the  same 
way  as  onlinary  apoplexicj*.  In  pseudo-apoplectic  attacks  the  application 
of  cold  to  the  head,  blistering,  free  purgation,  or  venesection  are  the  best 
remedial  nteasurcs. 

The  piralysca  caused  by  intracranial  tumours  must  be  trcatwl  in  ih« 
same  way  as  (Kir-alyi^cs  due  to  other  lesions.  Epileptiform  paralysis 
rapidly  disappears  pronded  that  the  localised  convulsive  seizures  with 
which  it  Is  assficiaUfl  can  bo  removed  by  approprijite  treatment.  As  I 
have  already  staled,  iuilido  of  potikssium  is  the  remedy  which  in  such  cases 
is  the  most  likely  to  afford  permanent  relief. 

Taral^^sis  due  to  a  syphilitic  lesion  of  a  nerve-tmnk  should  be  treated 
in  the  early  stages  with  largo  doses  of  iodide  of  potassium,  alone  or  ia 
combination  with  mercury.  In  the  later  stages  of  cases  of  this  descrip- 
tion, and  after  the  system  has  been  thoroughly  »iturated  with  the  iodide, 
strychtiitio,  arsenic^  and  electricity  (if  it  can  be  applied  locally)  may  be 
employed. 

In  all  cases*  nf  intracranial  tumour  In  which  double  optic  neuritis  has 
appearefK  the  administration  of  iodide  of  potassium  ia  advisable.  Under 
this  treatment  the  inHammation  of  tho  optic  papilla*  is  in  some  instancei 
reduccii  or  altogether  relieved,  and  the  occurrence  of  postneuritic  atrophy 
and  blindness  thereby  prevented.  Kveii  «'hcn  the  optic  neuritis  is  so 
intense  as  to  prtxluce  complete  blindness,  the  most  marked  improvement 
occasionally  tikes  place  under  this  treatment.  This  happy  reanit  is,  how- 
ever, seen  chiefly  in  tho  syphilitic  Ciises. 

The  beneficial  effects  which  the  openition  of  trephining  affords,  as  a 
palliative  means  of  treatment,  for  the  relief  of  headache,  vomiting,  and 
other  urgent  symptoms,  and  for  the  treatment  of  optic  nouiitis  and  tho 
blindness  which  iii  so  apt  to  rusult  therefrom,  have  already  been  insisted 
upon. 


It  i»  imnccossary  to  refer  here  to  the  trofllmont  of  bedsores,  cystitis, 
nnd  the  complications  and  asinwiatcd  Icsioiia  which  arise  in  the  course  of 
an  iutracranial  tumour. 

To  sum  u|j ;  in  llie  treatment  of  ft  case  of  intracranial  tumour  the  flrat 
object  of  tro-atment  ia  to  endeavour  to  obtjvin  a  cure  {absorption  of  the 
iifw  growth)  It}'  interniil  (tlni^)  treatment.  In  order  to  carry  this  indicA- 
tion  into  otTect  the  palient  should  he  plnccd  at  rest  aitrl  kept  as  (]uiet  as 
possiMo;  everything  iik*'ly  to  disturb  the  intra<Tanlal  circuUtion  should 
be  avoided;  he  should  be  carefully  fed  on  lights  nutritious  dist;  the  con- 
dition of  the  bowels  should  he  carefully  regulated;  and  large  doses  of 
i(Kliile  of  |rot:uuiuni  sliuuld  be  mlministered.  If  the  itxUde  does  not  give 
relief,  mercury  should  be  added. 

The  socnnd  indication  ia  to  relieve  the  symptoms  by  the  various 
palliative  measures  (other  than  trephining)  which  have  been  enumerated 
alwve,  while  the  cui-ative  drug  trwitmcut  is  being  employed. 

The  tliirrl  indit-ation  is  to  endeavour  to  remove  the  tumour  by  surgical 
operation  in  those  oases  in  which  internal  drug  treatment  has  boeu  fully 
and  fnirly  tried,  and  has  failed. 

And  the  fourth  indication  is  lo  endeavour  to  relieve  the  symptoms  by 
palliative  trephining  in  those  eases  in  which  curative  drug  treatment  has 
failed,  in  which  the  tumour  cannot  be  localised  or  removed  by  surgical 
operation,  and  in  which  other  palliattvti  measures  have  been  employed 
without  benefit 

Byrom  Brauweij. 
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Introduction. — Tho  temlency  of  recent  writers  on  8>ithiHs  of  tho  uonroH 
system  ]i:is  been  to  show  that  the  phenomena  of  the  disease  are  noi 
necessarily  lat«  tminifcsUtions.  A  perusal  of  treatises  on  thta  subject  Im 
clparly  shown  that  "  specific  "  phenomena  are  more  commonir  olMenred 
within  a  comparatively  Rhort  time  from  the  data  of  infection^  in  wbkh 
case  tbuy  arc  not  rightly  regunlcd  as  "prucocioiu"  symptoms.  It  h»», 
therefore,  betrn  coiiHidered.  itmppropriato  in  this  article  tu  introduce  tlM 
terms  "spcondary  "  and  "tertiary"  as  appHoable  to  the  inridenco  of  tbf 
I)hfnomona  of  coreltml  syphilis.  This  nrtificial  division  of  the  sypEiilitic 
process,  pronml;,'ated  by  llitord,  \vvk6  long  ago  attacked  on  putbolugicil 
grounds  l>y  V'irchow,  who  niiuiilaincd  that  there  whs  no  cs»enlial  differ- 
enco  in  the  morbid  tissue  apptiiinmcea  of  the  several  stages  ;  and  a  similar 
argument  holds  as  regards  these  affections  of  the  nervom*  system. 

Sevci'e  matiife.<4tations  of  syphilitic  nervous  disease  have  been  obserred 
in  tho  early  months  after  infection,  or  during  the  fii'st  two  years.  Thus 
K:dilor  observed  a  gummatous  cerebral  arteritis  while  traces  of  the 
indurated  chancre  still  existed ;  Bristowe  narrates  a  caae  of  gnre 
cerebral  symptoms  causing  dwith  in  the  sixth  month ;  Dr.  Sharkey  refcn 
to  the  case  of  a  man  who  died  from  syphilitic  arterial  disease  in  the 
seventh  month  aftir  infection ;  and  I  have  tteen  such  a  case  six  inonllu 
after  infection.  Indeed,  rare  instances  of  even  earlier  onset  of  n« 
symptoms  huvo  been  recorded :  for  example,  Schwarz  rolatea  a 
in  which  hemiplegta  occuired  forty-six  days  after  infection  ;  in 
mentioned  by  Wood  convulsions  came  on  two  months  and  eight 
after  the  appearance  of  the  chancre ;  and  Ljunggrin  records  the  onset 
of  cerebral  symptoms  three  months  after  infeetion. 

Perusal  of  a  largo  number  of  collected  facts  corroborates  the  gnund 
statement  as  to  the  frequent  onset  of  nervous  sjrmptoms  within  tAe  first 
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(wo  years  after  infection.     In  tbe  following  table  are  shown  the  results 

obtained  by  Nauiiyri  fiuiu  the  study  of  325  cases  of  ucrcbml  syphilis.' 

Tasle  showing  the  Time  of  Onset  of  tho  IIiscaso  of  the  Nervous  System 
after  InfLt'tion  (copied  from  Ogilvic,  tV/m  <Ai.) 


DnritiR 
Utliatf- 

Daring 
Sad  ItJtlt- 

Dudni! 
2iti]  and 

Proui  tiih 
U>  lOtli 
jntws. 

From)  Ilk 
tolHtt 

From  tiitli 
lit  SDUi 

After 
SOUi 
jMir. 

Buiniuorf. 

per  cent. 

perecDL 

p«rc«nt. 

^roent. 

percent 

pemnu 

percent. 

l«rpMit. 

U 

14-4 

18-a 

15-7 

24-6 

8'fl 

4-4 

3-8 

70  Ee- 

11-4 

8-e 

197 

15 

24 'fl 

107 

5-2 

4-8 

SSScuM, 
includiog 
necroiiates. 

Fi-ont  these  facta  It  is  clear  thai  of  70  CHsea  of  cerebiTil  eyphilis 
submitt^-d  to  post-mortem  examination  4'1  per  cent  occurred  within  tho 
first- three  years,  and  597  per  cent  within  the  first  five  years  following 
infcctio)! ;  a  considerably  larger  projwrtion  than  has  hitherto  been 
susiwcti^d. 

Sir  Wni.  Gowere  states  that  of  50  cases  of  cerebral  endarteritis  causing 
hemiijlcgia,  present  in  persons  from  twenty-five  to  forty.five  years  of  age, 
2.')  per  cent  occurred  during  the  first  two  years  after  syphilitic  infection  ; 
while  the  reiniiinder  were  spread  over  the  nc.\t  twelve  yairs.  Kunipf 
gives  23  per  cent  of  the  cases  of  syphilitic  affections  of  the  membranes  of 
the  brain  and  spinal  cord  as  occurring  within  tbe  first  year  \  and  the 
evidence  atbluced  by  Goldflam  puts  72  per  cent  of  the  cases  of  syphilitic 
disease  of  the  spinal  cord  alone  within  two  years  of  the  infection  j  a 
percentage  which  in  this  condition  does  not  appear  to  be  too  high. 

Of  30  miselected  cases  of  the  ordinary  forms  of  aphusia,  hemiplegia, 
epileptiform  convulsions,  and  oculo-motor  palsies  met  with  in  syj)hilitic 
subjects  I  found  9  occurred  within  the  fii-st  three  years  after  infrclion, 
one  being  as  early  as  eighteen  months;  and  in  16  cases  symptoms  ensued 
within  the  first  five  years  ;  the  remainder  were  observed  between  the  sixth 
and  the  twentieth  ycurs.^ 

It  is  clear  therefore  that,  so  far  from  being  an  indication  of  tho  deferred 
action  of  tho  syphilitic  vims,  Bymptomfi  pointing  to  intracranial  disease 
are  in  at  least  half  the  cases  evidence  of  an  early  aO'ectiou  of  the  blood- 
vessels at)d  mendinuii's  iif  tho  bniin. 

The  age  of  the  pjitient  at  tho  time  of  onset  of  the  nervous  phe- 
nomemi  is  also  a  point  of  importance.     It  is  stated  that  the  older  tho 

1  I  un  iuitcMcNl  to  Ogllvle'i  paper  ia  tbe  Lanttt,  I89fi,  p.  13S8,  for  nuuir  of  tlir  facta 
giveo  ia  ihw  couoeutiuii. 

'  I  am  itiilcMed  Kn  Dr.  Fcrrii-r  for  tlic  tuc  of  miuiy  of  the  origin*!  cuacs  frota  which  tba 
hcU  ftJLtcd  in  tbU  ut^de  arc  biksti. 
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[HiLtciit  tlig  shorter  tho  inter\'a]  between  infuction  nnd  Uiu  onset  of 
cerebral  symptoms.  Tn  4  cases  out  of  the  original  series,  in  which 
syphilis  wrt3  contracted  after  the  ago  of  thirty-five  years,  in  two  instances 
synipluins  pointing  to  u  corobnti  affectiun  camo  on  tn'o  ycara  ait«r 
infection,  and  in  the  other  two  five  yeai-s  afterwiirda.  Of  the  35  cases, 
the  onset  of  tho  iiervouK  symptoms  oocurn^l  Ittitwcen  tho  agc^  of  thtitv 
and  forty  yeiirs  in  sevent^'en ;  12  of  thorn  being  between  thirty-five 
and  forty  years  of  age.  Of  tho  7  cases  in  which  cerebral  syinptonu 
ensued  before  tlie  age  of  thirty,  the  period  between  this  and  infecdoa 
ranged  from  eighteen  months  to  three  years ;  so  that  the  view  jusi 
expreasert  do<^  not  roreive  confirmatinn  from  this  series. 

A3  regards  other  points  of  tausation,  facta  have  been  brought  forwani 
by  some  iiuthoi-s  to  show  that  ti"aumati»m  plays  an  important  [wiit  in 
exciting  the  cerebral  atfL-ctions ;  but,  although  there  is  some  evidence  in 
support  of  this  view,  it  does  not  hold  good  in  all  cases.  The  disease  bfts 
also  been  stjitcd  to  occur  more  conimonty  in  bniin-workers ;  and,  whether 
there  be  any  reid  Eoimdution  for  this  statcraetit  or  not,  it  seems  pixiU-ibls 
tliat  tho  Prol*:aii  fortna  of  ccrobral  syphilis  are  seen  more  commonly  in 
private  than  in  hospital  practice. 

It  would  appear  that  in  the  majonty  of  cases  of  tntnuiranial  syphilis 
the  immediate  causes  cannot  he  ascertained ;  the  meningeal  and  vascular 
airection^  being  idiopathic  and  spontanenus. 

Facta  are  still  w;»nting  to  show  how  far  a  hereditary  predisjjoeition 
to  mental  or  nervouB  discjixlor  favours  the  occurrence  of  intracranial 
disease  in  those  who  have  acquired  syphilis.  It  would  seem  a 
hereditJiry  neurotic  tendency  ititluences  the  type  and  course  of  the 
cerebral  affection  rather  than  determines  its  occiu-rcnce.  Thus  one  of 
the  cases  is  tliat  of  a  youth,  twenty-three  ycara  of  age,  who  two  years 
after  syphilitic  infection  fell  intu  a  condition  of  stu|)or,  which  did  not 
cotnplettdy  rcsnlve,  but  showed  a  progressive  tendency  towanls  dementia. 
Inquiry  into  tho  family  history  diiicovered  epilepsy  in  a  brother,  and  aa 
alcoholic  and  opium  habit  in  the  mother. 

It  is  gfiK-rally  recognised  that  those  who  suiTcr  from  nervous 
symptoms  in  the  later  stages  of  syphilis  have  passed  through  a  mild  form 
of  the  disejise  in  the  earlier;  so  mild  in  some  oase«  that  tlm  priimiry  eore 
and  tho  cutuneaus  and  other  so-called  "secondary  "  symptums  have  been 
overlooked.  Thus  in  iiiiiny  tabetics  and  general  paralytics  it  is  often 
difficult  to  ol)tiiin  a  dcliiul«  history  of  the  early  syphilitic  phennnieon. 
But  it  does  not  seem  that  this  observation  holds  good  in  the  coses  of 
"specific"  affections  of  the  nervous  system,  for  in  these  persons  a  clear 
history  of  antecedent  syphilis  is  usually  obtained.  Thus,  in  seven  of 
the  thirty-five  original  cases  special  mention  was  maile  of  the  character 
of  the  "secondary"  phenomena,  and  of  the  nature  and  dnratiuti  of  the 
treatment.  In  these  tho  "  seconJary "  symptums  appeared  to  Iw  of 
average  severity,  and  Ircatnicnt  by  mercury  and  iodide  of  potassium,  or 
by  a  combination  of  these,  was  continucfi  for  six  months — the  shortest 
period — up  to  twenty-one  months.      Yet,  notwithstanding   this  anti- 


syphilitic  treatment,  symptoms  indicative  of  a  "  specific  "  maciilnr  lesion 

declared  themselves ;  while  in  onu  case  hemiplegia  eimiied  duniig  tho 
afiministriLtifin  of  iotlide  of  potaasium.  Mr.  Huichitison  also  records  a  case 
in  which  the  prolonged  adniintRtr»tion  uf  antisyphiliticr  remedies  iHd  not 
prevent  tito  onset  of  paraplejKift,  whieh  took  place  iudecil  durlrij'  the 
administration  of  the  drug.  It  is  therefore  iniposaible  to  argue,  in  face 
of  iheao  facta,  that  **  specific  "  atfections  of  the  nervous  sj'Blem  occur  more 
espL-cialty  in  those  who  hiivo  passed  through  n  mild  form  of  the  disease, 
or  that  the  nervous  symptoms  difTer  in  incidence  in  any  re.spect  from 
those  product-d  by  the  specific  lesiotu  of  other  systems  in  the  earlier 
stages  of  BY ph II is. 

"  Specific  "  and  *'  para^syphilitlc  "  affections. — Before  passing  to  the 
consideration  of  the  synipionifl  arising  from  syphilitic  disease  of  the 
bhiin,  its  membranes  and  blood-vessels,  it  is  necessary  to  distiiigtiish 
between  the  truly  ''  specific  "  affections  and  those  of  a  chronic  degenerative 
nature,  the  so-called  "  parasyphilitic  "  affections  of  Fournior. 

The  terni  "  specific "  h  used  hero  in  the  sense  implied  hy  Sir  W. 
Oowci-a,  as  appUaible  to  a  lesion  which  ia  special  not  in  its  causation  only 
but  also  in  its  pathologicjil  characters.  Hence,  we  finrl  an  "  sjxcific " 
cerebral  aircction*,  gumma,  olilit«rative  endarteritis,  jwriarloritis,  puchy- 
mcniiigitls,  and  guniiiiatuus  meningu-enceplmlitis — conditions  which  give 
risa  to  a  series  of  clinical  phenomena  lo  be  presently  described. 

Special  referonco  will  nut  lie  made  tn  the  largo  series  of  *'jiara- 
syphilitie"  or  degenerative  affections,  which  owe  their  causation  to  the 
iiifluenee  of  the  syphilitic  virus.  Fournler  has  cla»sitiod  the  following 
diseases  midair  this  heading :  occurring  in  the  secondiiry  and  later  stages, 
tabes  dorsiiiHs,  general  paralysis  of  the  insane,  certain  forms  nf  muscular 
aliophy  and  ophthalmoplcgin,  and  npurasthonia ;  as  infantile  types, 
mental  defect^  hydi-oeephala-s  early  simple  meningitis,  juvenile  tabes  and 
general  |Kiralysis  have  been  indicated. 

Symptomatology. — Oftk^rai  ^'/mractn;^. — Although  thn  mime  "  ecrehral 
syphilis  ■'  is  u^cd  to  denote  a  scries  of  symptoms  arising  from  the  action 
of  the  specific  virus  upon  the  blood-vcsaels  and  menibraties  of  the  brain, 
yet  it  Gin  ho  laid  tlown  as  a  general  principle  that  the  phenomena  thus 
produced  do  not  differ  materially  from  similar  effects  arising  from  other 
causes.  Thus,  hemiplegia  occasioned  by  syphilitic  arteritis  and  thromliosis 
is,  in  ossenLial  featiirca,  similar  to  that  arising  from  non-specific  vascular 
occlusion.;  localised  convulsions,  arising  from  the  presence  of  a  gumma,  arc 
in  nowise  different  from  thf«o  caused  by  a  glioma  or  tuberculous  tumour 
in  a  similar  situation;  and  the  oculo-motor  palsies  due  to  "specific" 
meningitis  agree  in  character  with  those  originating  in  causes  of  a  non- 
specific nature.  Ihit,  although  it  cannot  be  stated  that  oerehral  syphilis 
is  characterised  by  any  symptom,  or  combination  of  symptoms,  which 
may  be  regarth-d  as  pathognomonic,  neverthclosn  there  are  certain  pbcno- 
mtitiit,  or  groups  of  phenomena,  suggestive  of  this  condition  ;  and  of  these 
the  following  arc  conunonly  mentioned: — 

(a)  A  random  association  or  random  succession  of  symptoms  (Hugh- 
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Uiigs  Juckson).  For  iiiKLmc-e,  the  asMicintion  between  loft  bemiptipti 
ami  uiihasia,  which  in  somo  (tcft- handed )  persons  i&  iliio  to  %  tiii^t 
lesion,  more  commonly  arises  from  u  double  IcMon  of  syphilitic  nttnrc 
Or  bike  again  the  assuciutiun  betweou  bomiptcgia  anil  ocolo-roour 
pATuIyaia  ;  fur  cxampl<!,  right-sided  ptosia  coming  un  with  left  hemip^b 
[loinLit  to  a  single  htsion  in  the  right  cms  cerebri ;  btit  if  ptoti*  *nd 
hemiplegia  arc  upon  tbe  same  side,  a  double  lesion,  most  profaibtt 
syphilitic,  is  intlicuted. 

(/•)  Syphilitic  leKioiLS  conform  to  two  conditions,  one  of  tine  nd 
one  of  place  (Goners).  Thus,  true  syphilitic  lesions  arc  sudden  ntlur 
than  acute  ,  or  suhueule  or  subehronic  rather  than  chronic  ;  in  all  vlbch 
respects  tbu  symptoms  differ  from  those  arising  from  acute  itifljunmaiioD 
on  the  unu  hand,  and  r^ti  the  other  from  the  slon*  dc;;cii<>mtivc  prrxeua 
which,  tlioiigli  8priiiging  originally  from  syphilitic  csusets,  aro  not  traly 
of  this  niUure. 

(r*)  A  tendency  to  remission  and  relapse  of  symptums.  Thus,  an 
incomplete  hemiplegia  of  more  or  less  gradu.d  onset  may  il  [>tap(>cur,  to  W 
followfMl  within  a  longer  or  fthorter  time  by  a  similar  attorjc  eitbt-r  U|fai 
the  siimu  or  opposite  side,  which  in  its  turn  resolves  aitd  niay  for  a  thin) 
time  return;  und  the  same  iipjjlics  to  convulsive  symptoms. 

In  this  category  also  may  be  placed  the  (leoiing  .in(l  variable  orulo 
motor  palsies — sometimes  in  one  eye,  sometimes  in  the  other — which  give 
rise  Lo  diplopia  and  not  uncommonly  hemld  the  approach  of  more  serioiu 
intracranial  diseasa  .Some  of  the  temfrararj'  amauroses  are  probablr  of 
a  like  nature. 

(</)  CuraMlity  under  appropriate  treatment,  but  yet  manifcsting^^H 
uncertjvinty  or  viiriiibility  us  regards  the  effect  of  such  Lrcaua^^l 
(Mickic). 

Prodrome. — Tlio  more  prononnced  symptoms  of  cerebral  syphilis  an 
usiuilly  prucufled  for  a  longer  or  shorter  period  by  headache  anil  insomnb; 
ami,  OS  these  are  ordiminly  the  danger-signals  in  the  majority  of  sndi 
oases,  the  early  recognition  of  their  cause  is  of  the  utmost  value. 

('0  Utfidtwhe. — This  is  an  early,  if  not  the  earliest,  indication  of 
lyphititic  cerebral  alfcction.  Such  headache  is  chiiructeriseU  by  iu  great 
intensity,  for,  with  the  exception  of  some  forms  of  hcadacho  of  inHnenial 
nature,  it  is  prnludily  the  most  severe  cephahilgii  met  with  in  clinicid 
mwlloino;  und,  acc-undly,  by  its  tendency  to  increase  towards  eveniag 
ind  in  the  early  hours  of  the  morning,  while  during  the  day  the  palicM 
fa  rolativrly  free  from  i>ain. 

The  hoiuhtchc  may  1«  general,  or  it  may  be  more  or  U-rs  limited  lo 
one  side  of  the  sktdl ;  in  some  cases  it  is  more  pronounced  in  the  frontal, 
hi  olhera  in  the  piirietjd  or  occipital  regions ;  and  there  is  often  a  tender 
area  on  cranial  perciiHsion.  It  may  precede  the  onset  of  bemiplegia,  or 
aphasia,  or  a  sudden  attack  of  mental  confusion,  or  on  cpileptifunn  attacJt. 
by  H  few  weeks  or  oven  by  several  months.  It  iii  usually  present,  hut 
wellnmrked  cases  of  ccrebnil  syphilis  are  met  in  which  neither  bcaJacbe 
nor  other  prodromal  phenomena  are  noted.     In  many  eases  with  the 


oueot  of  graver  Bjmptonis  the  headache  disappears,  or  niiiteriulty  lessens 
iti  seventy. 

The  pathologiciil  CAUse  of  this  headache  is  indefinite.  In  many  cases 
it  is  prokbbly  of  a  neuralgic  nattiro,  bnt  in  others  is  due  to  an  inflamma- 
tion of  the  cranial  |iorioateum. 

(I')  Commuiily  aseuciattd  with  headache,  and  largely  due  to  it,  is 
insfminia.  The  former  is  nircly  present  without  the  latter,  but  sleepless- 
ness in  some  ciises  may  exist  withont  heatljiche. 

(r)  Of  other  and  niriT  prodrom;iI  aymptoms  may  be  mentioned  v^rtirin 
and  menial  apathy.  The  latter,  characterised  chiefly  by  lowered  cerebral 
activity  and  want  of  attention,  v\fi\',  however,  be  so  pronounced  as  to 
indicate  a  state  of  montnl  stupor.  In  some  instjinces  various  further 
paychicjd  conditions  precede  cerebral  syphilis,  or  may  be  the  actual 
onset  of  it.  Thus  a  ghmce  at  the  scries  of  cases  collected  for  the  purpose 
of  this  article  gives  the  following  initiatory  pfaenoniiena : — 

(i.)  An  epileptic  fit  in  a  person  thirty  ycai-a  of  age,  not  previously 
subject  to  them,  who  manifested  Jacksonian  seizures  later;  {ii.}  attacks 
of  inability  to  find  the  correct  word  (vertwd  amnesia)  with  some  in- 
coherence of  speech  ;  (iii.)  restle-ssness,  delusions,  and  melancholia;  (iv.) 
attacks  of  confusion  of  mind  without  motor  palsy  or  aphasia ;  (v.)  epileptic 
tits,  incuhorence  of  speech,  :tiid  acut^j  miiiiia. 

Although  such  prodromal  signs  may  be  inconstant  and  of  varying 
intensity,  it  is  rare  for  all  of  them  to  He  alisent  It  is,  therefore,  unusual 
to  find  a  case  in  which  severe  cerebral  implication  of  syphilitic  nature  is 
primarily  manifested  by  hemiplegia,  aphasia,  or  an  epileptiform  attack. 

Classlflcatlon  of  syphilitic  cerebral  afTections. — < 'liniftd /units. — In 
attempting  to  describe  ditlcrent  clinic;il  ty[ii'.s  of  nyphilis  as  it  affectJ* 
the  cranial  contents,  and  their  roiation  of  such  types  to  several  siweifio 
morbid  slates,  a  dlthculty  at  once  prcsenta  itaclf ;  fur  althuugh  certain 
phenomena  point,  more  or  less  precisely,  to  the  predominance  of 
this  or  that  pathological  condition,  on  autopsy  it  is  rare  to  find 
the  condition  so  limited.  For  example,  a  case  presenting  the  clinical 
features  uf  ginnma  may  show  after  death  an  extensive  associated 
meningeal  atFectinn ;  or  a  case  in  which  the  symptoms  pointed  to 
vascular  obstruction,  may  show  more  or  loss  gummatous  infiltration; 
Gros  and  Lanccreaux  indeed  have  reported  a  case  in  which  a  cortical 
gelatinous  arachnitis  was  found  associated  with  pntcby  atheroma,  cir- 
cumBcribe<l  cerebral  softenings,  and  a  sclerosed  condition  of  the  cerebral 
cortex.  I  pr<»prjae,  th«rcfnre^  to  study  this  subject  rather  from  the 
point  of  view  of  its  clinical  aspects  and  varioiies,  and  to  investigate 
the  pathological  states  met  with  in  cerebral  syphiUs  hereafter.  It  hiis 
been  found,  however,  imiKjssible  tn  adopt  an  arrangement  wholly  in- 
dc[)endcnt  of  the  underlying  pathological  basis ;  and  certain  modifica- 
tions liave  been  accepted  in  the  following  classification: — (i.)  symptoms 
arising  from  vascular,  chiefly  arterial,  occlusion, — hemiplegia,  aphasia; 
(ii.)  focal  lesions  (gummata)  of  the  cortex,  cortital  membranes,  and  of 
the  arteries — Jacksonian  epilepsy,  monoplegia,  aphasia;  (iii.)  gummatous 
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sometimes  attended  with  mental  confiision.  These  symptoms  were 
eventually  succcwied  by  right-sided  hciniplcgia  and  lieinijinK.'Sll]fsia,  fi-ora 
which  recovery  was  complete.  ^Vs  the  iibuve  illustmtivi:  cases  sbuw, 
8uch  symptfima  may  ariite  independently  of  each  other;  and  an  uttack  of 
one  eort  mny  lie  succeedtwi  by  an  nttack  of  a.  difterent  chanicter. 

Jlut  hcraiplegic seizures  in  syphilitic  subjectsarc  not  iilw.ays  so  transient 
as  those  just  described.  Alany  end  in  [lecmauent  piintly»is  frumacerebml 
softening  which  differs  in  no  respect  from  that  seen  in  other  conditions. 
These  are  the  cases  in  which  *'8]>ecific"  treatment  is  of  little  or  no 
avail. 

The  s^-mptoms  aliovc  described  are  indicitlivo  of  disease  of  the  middle 
cerebral  artery  and  its  branches,  this  being  the  vessel  most  commonly 
affected  by  syphilitic  arteritis  ;  next  in  frequency  comes  the  biiAilar 
arUiry  and  ite  branches.  The  symptoms  pointing  to  specific  arterial 
disease  of  the  pons  Vfirotii  and  crura  cercljri  differ  in  no  wii>e  from 
those  due  to  arterial  lesion  in  this  neighbourhood  from  other  causes, 
and  arc  described  in  detail  (vol.  vi.  p.  350).  Such  symptoms  are  of  a 
pseudobulbar  iwture,  indicative  of  foci  of  softening,  or  of  ischjeniia,  at  the 
base  of  the  braitt  and  in  tlie  neighbourhood  of  the  nuclei  of  origin  of 
the  cranial  nerves.  Thus,  there  may  Ije  presented  a  hemiplegia  with 
palsy  of  the  ocular  muscle*  on  the  opposite  side ;  or  of  the  arm  and  leg 
on  one  side  and  the  face  on  the  Of^^Kisite  side;  or  a  double  hemiplegia; 
or  difficulty  of  articulation,  or  difficulty  of  deglutition,  or  a  combination 
of  two  or  more  of  such  symptoms.  In  one  such  ciise  there  was  palsy  of 
the  left  arm  and  leg.  with  paralysis  of  the  right  side  of  the  face,  right- 
gided  ptosis,  and  clilTiculty  of  articulation. 

Such  is  a  brief  account  of  the  symptoms  aissoc'iated  with  syphilitic 
vascular  disease  ;  but  I  repeat  iliat  they  do  not  differ  nuiteriiUiy  from 
symptoms  arising  from  the  arteriosclerosis  of  chronic  renal  disease. 
Indeed,  the  must  marked  uises  of  pseudo-buLbar  palsy  are  met  in 
association  with  chronic  Bright's  diseaao ;  and,  as  pointed  out  by 
Oppenheim  and  Siemerling,  such  a  condition  is  almost  iuvariAbly  due 
to  foci  of  softening  in  the  distnbution  of  the  braEichcs  of  the  basilar 
artery.  In  oixler,  therefore,  to  establish  the  syphilitic  nature  of  stich 
lesions,  besides  obtaining  a  history  of  syphilitic  infection,  the  presence 
of  chronic  disease  of  the  kidneys  should  bo  negatived. 

Cerrhrai  hirmorrkage  arising  directly  from  syphilitic  causes  is  rare, 
unless  the  arterial  degcncnttiou  have  led  to  the  fonuation  of  an  intmeruni.il 
aneurysm,  in  which  case  the  l»isi1ar  artery  is  the  one  most  commotily 
affected.  In  this  event  rupture,  irith  consequent  extravasation  of  blood, 
cither  into  the  brain  substance  or  sultdunU  space,  is  tlie  usual  mode  of 
death.  Intracranial  anruryams  arc,  according  to  statiatict,  commoner  in 
the  degenerative  period  of  life ;  yet  they  are  not  imcommonly  met 
with  in  young  adults,  both  male  and  female.  In  such  cases,  if  heart 
disease  may  with  cunfidctiice  be  excluded,  syphilis  is  usually  the  cause. 

(ii.)  Focal  lesions;  ffurnma  of  the  cerebral  anricx,  corlie^il  membranes^  and 
arterm. — Under  this  heading  are  to  be  considered   those  symptoms  of 
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a  convulsive  and  paralytic  nnlure  which  are  indicAtive  of  a  gmoMbH 
new  growth  in  connection  with  the  cortical  membranes,  the  cortex  wnte 
and  the  advciititift  of  the  arteries.  Such  symptoms  are — partUI,  loaliwl 
or  Jacksonian  eplleploid  attacks,  hemiplegia  Hnd  monoplegia  of  oitial 
nattire,  and  aph:Lsia. 

A  gnmmatoiis  new  growth  is  productive  of  symptoms  similar  totlKW 
of  any  other  cerebral  tumour  in  a  like  loc-altty.  Tfacwe  are  lbs  wrf 
known  general  symptoms  of  intracranial  new  gi-owth  with  thoir  f iied  « 
localising  phenomena.  Thus,  an  epilcptifoi-ra  attack  maj  invohr*  lb 
arm,  or  lejr,  or  the  face  and  arm,  or  the  whole  of  one  side  of  the  huh 
If  of  ayphilitic  nature,  it  is  commonly  preceded  by  the  lusiial  prodnnul 
symiitoms  of  headache  and  insomnia;  and  is  often  axaociated  with  ocitf 
features  inilicuttve  of  itK  speciBc  origin.  Thus,  loss  of  cun»cioaHM!« 
i*  rare,  or,  if  present  with  the  attjicks,  is  soldom  cumplete.  Thai 
symptoms  arc  usually  iiccompitnied  by  tho  mental  apathy  and  lev  4 
memory  and  attention  oliservcd  in  cerebral  syphilis,  and  are  not  w 
commonly  ajtsociatcd  with  optic  neuritis  having  chararters  suggestive  ^^ 
■yphilitic  cans-'itton.  Thus,  on*-  patient  suffered  from  left  sided  JackKaM 
fits,  sometimes  limited  to  the  face  and  arm,  at  others  involving  the  M 
side  of  ihe  body  ;  while  at  other  times  an  attack,  beginning  thus  loctUj; 
passed  into  a  general  epileptic  seizure. 

As  in  Jjicksonian  epilepsy  arising  from  non-specific  lesion,  a  partad  ft 
completely  unilateral  conndsion  is  usually  foUowe<)  by  temporary  pantnK 
But  palsies  (nionopleglc  or  homipiogic)  may  arise  from  giimmacous  Dff* 
growth  independently  of  convulsive  seizures.  Such  pfiUics  Uiflcr  Irmi 
those  caused  by  ai toiitis — with  local  anemia — in  their  gradual  incidence, 
in  their  longer  duration,  and,  if  complete,  in  their  amtOioration  under 
an ti syphilitic  treatment ;  in  like  respects  they  aro  distinguished  from 
those  more  or  less  complete  hemiplegias  arising  from  softening^  the  tvall 
of  vascular  occlusion. 

Apbasiik,  as  a  symptom  of  cerebral  syphilis,  has  boon  fraquentlT 
mentioned,  and  is  common  ;  but  in  the  niajunty  of  olscs  it  is  dne  B 
vascuUr  obstniclion.  It.  may,  however,  follow  a  uniUteral  convuluTfl 
seizuro,  or  exist  in  association  with  a  right-sided  hemiplegia  caused  bf 
gummatous  new  growth.  Not  only  motor  aphasia,  to  which  refemict 
hitherto  has  1>een  chiefly  miule,  but  also  the  seveml  forms  of  sentoiT 
aphasia — woiil-blindncas  and  word -deafness — nuiy  arise  from  TaKolir 
and  gummatuus  lesions. 

This  [3  a  suitable  place  to  refer  to  the  existence  of  e^ie  mmrUk 
in  cises  of  cerebral  syphilis.  Sir  W.  Cowers  has  cspAially  laid  stre* 
upon  the  early  appearance,  rapid  onset,  and  intense  degree  of  the  ncniritif 
accompanying  syphilitic  new  growths.  The  existence  of  a  gtimina  any- 
where within  the  cranial  cavity  nmy  be  associated  >vith  optic  noaritia 
but  such  growths  ore  more  commonly  met  in  relation  with  the  corticsl 
meninges,  or  at  the  base  of  the  brain ;  while  gumma  of  tho  oerebrllttm 
is  rare. 

Syphiloma  arises  most  commonly  from  the  cerebral  memngeB.  and 


is  consequently  found  to  occupy  a  superficial  position.     If  found  deeply 

in  the  ccrel^ral  substinco,  such  as  tho  f;entrnm  ov^ile,  or  the  Ixiwil  ganglia, 
the  growtbs  liave  artijen  from  an  ingrowth  of  the  pia  arachnoid,  or  from 
the  advuntitia  of  a  blood-vcsscl. 

As  reg;irds  the  freipiency  of  ^nmniatous  tumours  no  trustworthy 
information  is  obtained  from  statistics,  as  those  growths  frequently 
dissolve  under  appropriate  treatment.  In  SOO  cases  of  intracranial 
tumour  collected  by  Dr.  Allen  Starr,  gummnta  were  seen  only  twenty- 
two  times.  1)1  twenty  of  these  cases  they  were  observed  thirteen  times 
in  the  cerebral  cortex. 

It  wuuld  nut  be  appropriate  to  discuss  here  the  various  hypotheiics 
which  have  been  put  forward  to  explain  llic  causation  ol  localised 
convulsiorts,  M'hether  due  to  gumma  or  other  new  formations.  But  aa 
several  attempts  have  recently  been  m:ule  to  account  for  such  seiziu-ea, 
more  especially  in  syphilitic  cerebral  aifeotions,  brief  refercnco  must 
bo  nuide  to  some  of  tlicm.  Eiiilopliforiu  suixurcs  are  utiimlly  caused 
by  actively  {^rowing  gumma  of  tho  meninges,  or  of  tho  cortex ;  in  which 
latter  case  tho  new  growth  lias  started  fi-oin  a  fold  of  pia  arachrioiil  ill 
one  of  the  fissure^)  or  sulci.  It  is  not  improbiible  also  that  a  ditTuse 
gummatous  condition  of  the  cortical  mcmbnuics  may  occasion  lhei>e 
seizures.  Forther,  it  is  not  urdikely  that  unilateral  seizures  may 
arise  from  the  irritation  of  a  cicatrix  umlcrgoing  contrartinn  as  the 
result  of  treiitment ;  and  itowalewsky  has  state<l  that  similar  phenomena 
may  arise  from  a  pcocesa  of  auto-intoxication,  luiluci'd  by  rapid 
breaking  up  and  abaorjJtion  of  gummatous  pHxhicts  under  antisypbilitic 
treatment.'  [n  this  connection  the  production  of  partial  convulsions, 
as  a  result  of  the  sudden  shutting  off  of  the  blood-supply  to  a  limited 
area  of  the  brain  from  syphilitic  orterititt,  should  not  be  overlooked. 

This  appears  to  be  a  conveinent  place  to  refer  briefly  to  the  connec- 
tion, if  any,  tietwcen  syphilis  and  the  production  of  true  epiU'py.  It  is 
generally  acknoivlcd;;'Bd  that  epilepsy  may  occur  in  the  subjects  of 
inherited  syphilis  without  any  other  obvious  reason;  but  Sir  \V.  Gowers 
has  stated  that  it  is  doubtful  whether  in  all  cases  this  should  be  regarded 
us  c;iuse  and  effect.  It  seems  proliable,  as  Dr.  Miekle  has  suggested,  that, 
in  the  nervous  system,  the  lowered  condition  thus  procbiced  is  more 
prone  to  the  invasion  of  certsiin  noui-oaes,  of  which  epilepsy  is  one; 
while  idiocy  and  imbecility  nuiy  be  regarded  as  others. 

Fuuniier  is  of  opinion  that  true  epilepsy  may  occur  in  the  so-cdled 
"socondiiry  "  stjige  of  syphilis,  as  a  direct  result  of  tho  syphilitic  intoxica- 
tion ;  just  as  cases  of  oo-callcil  sypliilLtic  insanity  have  biHTi  described 
during  tho  eruptive  stage  of  the  disease :  but  evidence  on  this  point  is 
extremely  meagre.  Whether  syphilitic  infection  may  of  itself  lead  to  the 
estalili-shmcnt  of  epileptic  tiin,  or  of  in-viniiy,  without  organic  injury  to  a 
part  or  part*  of  the  brain,  is  doubtful ;  but  that  epilepsy  may  arise  as  n 
result  of  such  injury,  as  it  does  in  ordinary  eases  of  infantile  hemiplegi;i, 

1  For  further  remarks  oa  thl>  poiitt  tli«  reader  U  refemd  to  Mlckle,  Uratn.  Parts  70  ud 
71,  p.  373  a  itq. 


Byphilittc  'basal  lesions  partaking  cTiiefly  of  the  nature  of  gumma  and 
of  local  biuiJil  meningitis-  A  giiiiima  of  a  noi-ve  has  been  obson-ed,  hut 
it  is  rare;  and  rarer  still  is  a  truly  syphilitic  neuritis  of  a  nerve-trunk. 
Such  Dculo-inoUtr  pulsicti  prcitent  all  decrees  frum  completo  ophthahno 
plegia  to  palsy  of  a  single  branch.  A  common  symptom  is  piUy  of  a 
hrai»ch  or  branches  of  the  third  nerve,  or  of  thfi  sixth  norve-trunk 
on  one  side.  Suth  palsicfi  are  usually  associated  with  headache,  in- 
dicative of  a  meningeal  affection ;  and  occasionally  also  with  graver 
symptoms  of  ccrchnil  syphilis,  such  as  vertigo,  Immiplegia,  partial 
convulsions,  and  optic  neuritis. 

Cumnmn  also  is  aci  incomplete  or  partial  afToction  of  a  nurvc-trtuik  ; 
thus  in  ono  case  the  patient  complained  of  double  vision,  but  it  was 
necftssary  to  uao  the  candlo  test  to  defiTie  the  exact  nature  of  the  palsy  ; 
in  another  unilateral  mydriasis  with  palsy  of  accommodation  summed  up 
iho  extent  of  the  aircction  ;  while  in  others  slight  ptosis,  with  or  with- 
out palsy  of  acconimoilation,  Wfia  the  only  indication  of  an  affection  of  the 
third  nerve.  Such  [uilsics  commonly  resolve  under antisypliilitic  treatment, 
and  lejive  no  trace  of  their  existence.  They  should,  however,  be  carefully 
distinguished  from  the  tempoi-ary  and  often  fleeting  oculo-motor  palsies 
met  with  as  early  phenonictm  in  tabes  dorwdis.  It  is  clear,  therefore, 
that  palsy  of  a  branch  or  branches  of  the  third  nerve,  occurring  in  a 
ayphilitic  subject,  is  a  danger-signal  of  the  utmost  value,  a»  it  may  be  a 
forenmner  of  more  serious  orgiinic  disease,  whether  of  a  truly  s^-philitic 
or  of  a  degenerative  nature. 

As  already  inilicated,  the  third  cranial  nerve  is  that  chiefly  affected 
by  itself  in  cerebral  syphilis;  palsy  of  the  fourth  or  sixth  occurring  more 
usually  with  implication  of  the  fifth  and  seventh  nerves. 

It  is  hardly  necessary  in  this  place  to  do  more  than  refer  to  the 
opfitludrnt/plaffHis,  which  have  been  fully  described  elsewhere  (vol,  vi.  p. 
77.1).  Chronic  progresjiivR  ophthalmoplegia  is  in  many  cases  of  syphilitic 
origin,  although  in  numerous  instances  such  a  cause  may  be  definitely 
excluded.  When  such  a  history  is  obtained  this  condition  falls  under 
the  "[mm-sypliilitic  "  or  de^enenitive  diseases,  which  are  purposely  ex- 
cluded from  this  article  ;  but  a  form  of  subacute  or  sulichrnnic  ophthal- 
moplegia is  not  infrequently  met  with.  These  are,  in  all  likelihood, 
due  to  arierbl  thrombosis  of  the  Sylvian  branches  of  the  iKtsilar  artery  ; 
but,  as  they  are  of  temporary  nature  and  leadily  resolve  under  specific 
ti'eatmeni,  their  true  pathology  is  not  sufficiently  ascertained.  Some  of 
these  cases  are  no  doubt  of  sy]jhilitic  nature,  but  many  are  due  to  the 
local  action  of  other  toxic  agents,  of  which  diphtheria  and  infiucnza  are 
probably  the  commonest;  and  it  has  been  mentioned  elsewhere  that 
alcohol  plays  a  not  unimportant  part  in  the  causation  of  the  acute  forms 
of  this  disease. 

Palsy  of  the  trifffmituil  ncn-c,  a*  an  isolated  symptom,  is  found  in 
cerebral  syphilis  ;  and  cases  of  this  nature  have  been  described  by  Mr. 
Hutchinson  and  others.  Here  the  lesi^m  is  of  meningeal  origin,  and 
is  to  be  found  involving  the  tnuik  of  the  nerve  as  it  leaves  the  eir* 
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a  convulsive  and  paralytic  nature  which  are  indicative  of  a  gumroauxa 
new  growth  in  connection  with  the  cortical  memhr.me«,  the  cortex  ccreJ«ri. 
anJ  the  advcntitia  uf  llie  arteries.  Sut-h  symplonis  are — '{lartial,  localised, 
or  .Tack»nnian  epibpttiid  attacks,  hemiplegia  and  monoplegia  of  cortiol 
nature,  ami  aphasia. 

A  gummatous  new  growth  is  productive  of  Rymptoms  similar  to  the* 
of  any  other  cerebral  tumour  in  a  like  locality.  These  aro  the  wdl- 
known  general  symptoms  of  intiiicruntal  new  growth  with  their  focal  or 
localising  phenomena.  Thus,  an  epileptiform  attack  miiy  involve  tb< 
arnji  or  leg,  or  the  face  and  arm,  or  the  whole  of  one  side  of  the  bodjr. 
If  of  syphilitic  nature,  it  is  commonly  preceded  by  the  usual  prodromiil 
symptonts  of  headache  and  insomnia;  and  is  often  associated  with  othar 
features  indicative  of  its  specific  origin.  Thus,  loss  of  conscioiuiM» 
is  rare,  or,  if  present  with  the  attacks,  is  seldora  complete^  Tbdu 
symptoms  aro  usually  accompanied  by  the  mental  apathy  and  1 
memory  and  attention  o}>scrvcd  in  cerebral  syphili'j,  and  ore  not 
commonly  a.-isocliitcd  with  optic  neuritis  having  characters  duggestive  ni 
syphilitic  Giufiation,  Thus,  one  patient  suflered  from  left-sided  .lackRoniui 
fits,  sometimes  limited  to  the  face  and  arm,  at  others  involving  the  lefi 
side  of  the  body  ;  while  at  other  times  an  attack,  beginning  thus  locally, 
pas.sed  into  a  general  epileptic  fc>i/.ure. 

As  in  Jacksonian  epilepsy  arising  from  non-specific  lesion,  a  partiad  or 
completely  unilutci-ai  convulsion  iw  usually  fullowed  Ity  tem(Kjriirv  pan]>'«iL 
But  iialsies  (monoplegic  or  hemlptegic)  may  arise  from  gminnatoug  new 
growth  independently  of  convulsive  seizures.  Such  palsies  djfTer  from 
those  caused  hy  arteritis — with  local  aniemia — in  their  gradual  incidence, 
ill  their  longer  diii-ation,  and,  if  complete,  in  their  amelioration  under 
antisyphilitic  treatment ;  in  like  resiiecta  they  are  distinguished  from 
those  more  or  less  complete  hemiplegias  arising  from  softening,  the  result 
of  vascular  occlusion. 

Aphasia,  as  a  .symptom  of  cerebral  syphilis,  has  Iwen  frequentlj 
mentioned,  and  is  common  ;  but  in  the  niajonty  of  cases  it  is  due  to 
vascular  obstruction.  It  may,  however,  follow  a  unilateral  convukive 
seizure,  or  exist  in  association  with  a  right  sided  hemiplegia  caused  by 
gummatous  now  growth.  N'ot  otily  motor  apliasia,  to  which  reference 
hithcrlo  has  boeji  chiefly  made,  but  also  the  sevcnd  forms  of  senaorr 
aphasia — word -blindness  ami  M-nrd-rlcafness — may  arise  from  vaaculiu' 
and  gummatous  lesions. 

Thift  is  a  suitable  place  t-o  refer  to  the  existence  of  optic  nfurilu 
in  cases  of  ccrcbml  syphilis.  Sir  W.  Gowere  hua  cspcfcially  laid  stress 
upon  the  early  ap])c.ar'iiioe,  nipid  onset,  and  intense  degree  of  tho  neuriii* 
accompanying  syphilitic  new  growths.  Tho  existence  of  a  gumma  anr- 
whorcj  within  tho  cranial  cavity  may  l>c  associated  with  optic  nouritts, 
but  such  growths  are  more  coniraonlj'  met  in  relation  with  the  corticftl 
meninges,  or  at  the  base  of  the  brain ;  while  gtunma  of  tho  cerubeUmn 
is  rare. 

Syphiloma  arises  most  commonly  from  the  cerebral  meninges,  and 


is  coriscqueiUly  fviiid  to  occupy  a  supcrficml  posilion.  U  found  deeply 
in  tho  CLTcbrul  subsUtncc,  such  us  the  centrum  ovale,  ur  the  Imsal  ganglia, 
the  growtbH  liuvo  arUeii  from  an  ingrowth  of  the  pia  arachnoid,  or  from 
the  a<lventitta  of  a  hlood-ve«sel. 

As  regards  the  frequency  of  gummatous  tumonrs  no  trust  wonhy 
iufomiation  i$  obtained  from  litatisUcs,  ixs  those  growths  fi-uquenlly 
dissolve  under  appropriate  treatmenU  In  500  rases  of  intracranial 
tumour  collected  by  Hr.  All^^n  Starr,  gummata  were  soon  only  twenty- 
Iwo  times.  In  twenty  of  these  ciscs  Ihey  were  oliserved  thirteen  times 
in  the  cerebral  cortex. 

It  would  nut  W  appropriat4]  to  discuss  here  the  various  hyiiotheses 
which  have  been  put  for\sard  to  explain  tho  cauaaticm  of  localised 
convulsions,  whether  due  to  gumma  or  other  new  formiitions.  But  as 
several  attempts  have  recently  been  niiule  to  account  for  such  seizures, 
more  especially  in  syphilitic  ceix-bnd  affeciions,  brief  reference  must 
he  made  to  some  of  them.  Ki«iltiptif4jrm  seizures  are  usually  caused 
by  actively  grnwing  gumma  of  the  meninges,  or  of  tho  cortex  ;  in  which 
latter  ciwe  the  new  g]o«-th  has  started  from  a  fold  of  pta  urachuuid  in 
one  of  the  fissures  or  sulci.  It  is  not  improlmble  also  that  a  difTitse 
giimmnioua  condition  of  the  coitical  membranes  may  occasion  these 
seizures.  Farther,  it  is  not  unlikely  that  unilateral  seizures  may 
arise  from  the  irritation  of  a  cicatrix  undergoing  contrai:tlon  as  the 
result  of  treatment;  and  Kowatewsky  has  state<l  that  similar  phenomena 
may  arise  from  a  ptocess  of  auto-intoxication,  induced  by  rapid 
breaking  up  and  absorption  of  gummatous  products  under  untiii'yphilitic 
treatment.'  lu  this  connection  the  production  of  partial  convulsions, 
as  a  result  of  the  sudden  shutting  off  of  the  blood-supply  to  a  limited 
area  of  the  t)r;dn  fn>m  syphilitic  arterili^  shtmld  not  be  overlooked. 

This  appears  to  he  a  convenient  place  to  refer  briefly  to  the  connec- 
tion, if  any,  Iwtwcen  syphilis  and  the  production  of  true  epilepsy.  It  is 
generally  acknowledged  that  epile|>By  may  occur  in  tho  subjacts  of 
inherited  syiihilis  wiilinut  any  other  obvious  reason  ;  hut  Sir  W.  Gowers 
has  stated  that  it  is  doubtful  whether  in  all  cases  this  should  be  regarded 
liseuusuand  cfTcct.  It  seems  jiroliublc,  an  Dr.  Mickle  hiis  suggested,  that, 
in  the  nervous  system,  the  lowered!  comiition  thus  produceii  is  more 
prone  to  tho  invasion  of  certain  neurnses,  of  which  epilepsy  is  one; 
while  idiocy  and  imbecility  may  be  regard*,^  as  others. 

Fournier  is  of  opinion  that  true  epilepsy  may  liccur  in  tho  so-called 
"  secondary  "  sUige  of  syphilis,  us  a  direct  result  of  tho  syphilitic  intoxica- 
tion ;  just  as  cases  of  so-called  syphilitic  insanity  have  been  desrribed 
during  the  eruptive  stage  of  the  dificaso  :  but  evidence  on  this  point  is 
extremely  meagre.  Whether  syphilitic  infection  may  of  itself  lea*!  U>  the 
establishment  of  epileptic  fits,  or  of  insanity,  without  organic  injury  to  a 
part  or  pirts  of  the  brain,  is  doubtful ;  hut  that  epilepsy  may  arise  as  a 
result  of  such  injury,  a&  it  does  in  ordinary  cases  of  infantile  hemiplegia, 

'  For  furth(>r  nmarka  od  tbis  point  tbt  ruder  la  referred  to  Mickle,  Brain.  Pirta  70  uid 
71,  p.  373  e£  *n^ 


is  certain  from  the  two  fallowing  instances,  which  are  included  in  Uu 
series  of  thirty-five  original  cases  collected  for  this  article : — 

1.  A  young  nmn,  aged  30,  seven  years  after  syphilitic  infection,  ns 
suddenly  seized  with  an  epiieptifonn  atwick  and  loss  of  conscimunoH^ 
which  was  followud  four  niontiis  later  by  another  of  aiinilar  nature.  One 
month  after  the  second  fit,  a  piirliul  convulsive  seizure  eiinie  on  invohnnj 
the  left  arm  and  side  of  the  fure  ;  and  this  was  followed,  after  some  hoon. 
by  a  sudden  attaek  of  micorisciousness  and  indistinct  speech.  During 
the  follotring  year,  although  under  treatment,  be  bad  scvorvl  such 
partial  seizures,  sometimeji  with  iind  sometimes  without  lo»s  of  conscious^ 
ness.  During  the  next  tvveKe  montha  he  had,  on  many  oecasiorti, 
ordinary  epih'ptic  ficiznres,  and  these  still  cnntinne — two  and  n  half  year* 
after  the  orijipnal  attack.  There  w;l8  no  epilepsy  known  in  the  family, 
and  there  wa.s  no  previous  personal  history  of  fits. 

2.  A  man,  aged  38,  nineteen  years  after  infection,  waa  aitddenly 
attacked  l>y  a  fceft-sidcd  hemiplegia,  followed  by  a  state  of  sttijKir;  Irt 
reeoTerwl  in  a  month.  A  year  later  he  had  a  right-sidod  hemiplegis 
with  aphasiii,  from  which  he  pirtly  recovered.  Six  months  after  thi* 
attack  he  had  an  epileptic  fit,  and  such  fits  have  recurred  more  or  ka 
frequently  until  the  present  time,  three  years  after  the  original  setxure. 

In  tbeso  two  cases  the  local  cerebral  damage,  in  the  oni  due  probably 
to  a  gnmmatoiLS  new  growth,  In  the  other  to  a  vascular  occlusion,  may 
ba  regarded  a^  tin*  starting-point  of  the  genenil  epileptic  fits. 

(iii.)  SifjihUUic  deposits  aver  ike  fjuse  i*f  the  inrain  and  ha^ai  mfninga; 
]>arali/m  of  thr  rmnUil  narts. — The  sipecific  ebanges  chiefly  involving'  tliii 
part  of  the  criininl  cavity  are  gimimata  affecting  the  dura  mater,  the  now 
tissue  thus  former]  undergoing  a  HViroi<)  or  caseous  chan^,  and  giving 
rise  to  the  condition  known  as  pach3'meningitts.  The  chief  symptoms  of 
syphilitic  basal  meningitis  are  indicated  by  |>aralysi3  of  the  cnuiisl 
nerves. 

The  etiotog}',  pathology,  symptoms,  and  diagnostic  value  of  paralysis 
of  the  cranial  nerves  being  elsewhere  fully  described  (vol.  vi.  p.  752), 
attention  is  directed  here  merely  to  certain  pointa  in  connection  with 
basal  syphilitic  lesions.  One  uf  the  commonest  [Kisitions  fur  a  ImuoI 
gummatous  growth  is  the  interpeduncular  space  and  the  region  of  ihft 
opttr  chiasroa.  Hence  there  exist,  with  such  a  lesion,  Aymptoms  refcrablt 
to  the  visual  appiiratus  and  to  the  third  cranial  nerve. 

The  effect  upon  vision  is  chiefly  seen  ia  lUrmpvml  hemianopsia^  as 
the  anterior  part  of  the  chiasma  is  mainly  involved ;  homonymdu 
hemianopsia  is  rare  with  tnich  lesions.  In  150  cases  of  basal  ccrahnil 
syphilis  Uhihoff  found  it  present  on  two  occasions  only.  All  degrees 
of  diminution  4)f  visual  acuity  may  be  met  with  up  to  complete  blindnc«s» 
varying  with  the  destniciion  of  the  optic  nerves.  A  symptom  of  sone 
interest  in  this  connection  is  the  so  called  crossed  upper  hemiplegia  cl 
Lcydou,  in  which  is  found  humonymotis  hemianupeia  to  one  aide  and 
hemiplegia  on  the  opposite  side. 

Much  more  commonly,  however,  are  the  ocvJo-moior  n#r«s  involved  ifl 


syphilitic  basal  lesions  parUiking  chiefly  of  the  nnture  of  gumma  and 
of  local  basril  meningitis.  A  gumma  of  a  nervo  hsm  been  observed,  but 
it  is  rare;  and  rurcr  still  h  a  truly  syphilitic  iifuritia  uf  a  nerve-tniiLk. 
Such  oculo-motor  piilaiea  present  all  degrees  from  complete  ophihalmo- 
ptegia  to  palsy  of  a  single  bnrnch.  A  common  symptnm  is  iwlsy  of  a 
branch  or  branches  of  the  third  nerve,  or  of  the  sixth  nerve -trunk 
on  one  side.  Such  jiaUies  are  usually  associated  with  beiuluchc,  in- 
dicative of  a  mern'ngtal  affection  ;  and  occasionally  also  with  graver 
symptoms  of  cerebral  syphilis,  such  as  vertigo,  hemiplegia,  |>artial 
convulsions,  and  optic  neuritis. 

Common  also  is  an  incomplete  or  parliiil  affection  of  a  nerve-trunk ; 
thus  in  one  case  the  jjatient  complained  uf  double  visioti,  but  it  wu 
necessary  to  use  the  candle  teat  to  define  the  exact  nature  of  the  palsy ; 
in  another  unilateral  my(lna.^is  with  (vilsy  of  accoinmodation  summed  up 
the  extent  of  the  aficction  ;  while  in  others  slight  ptosis,  with  or  with- 
out palsy  of  accommtxlalion,  was  the  only  indicjitjon  of  an  nlfcction  of  the 
third  nerve.  Such  jxilsies  commonly  resolve  under  antiayphilitic  tre.-*tment, 
and  lea%"e  no  trace  of  their  existence.  They  should,  however,  he  carefully 
distinguished  from  the  temporary  and  often  fleeting  oculo-motor  palsies 
met  with  as  early  phenomena  in  tabes  doi'Sidis.  It  is  clear,  therefore, 
that  palsy  of  a  branch  or  branches  of  the  third  ner\'e.  occurring  in  a 
syphilitic  subject,  is  a  danger-signal  of  the  utmost  v.due,  as  it  may  be  a 
forerunner  of  ULure  serious  orguuic  disease,  wbetbcr  uf  a  truly  s^^'philitic 
or  of  a  degenerative  nature. 

As  already  indic.ited,  the  third  cranial  nerve  is  that  chiefly  affected 
by  itself  in  cerebral  syphilis;  palsy  of  the  fourth  or  sixth  occurring  more 
a<TUaUy  with  imfillcation  of  the  fifth  and  seventh  ckurves. 

It  is  hardly  necessary  in  this  place  to  do  more  than  refer  to  tho 
(qihthitlriuqilffjiii.t,  which  havft  been  fully  tlescribed  eluewhere  (vol.  vi.  p. 
773).  Chronic  progressive  ophthalmoplegia  is  in  miuiy  cases  of  syphilitic 
origin,  although  in  numerous  instances  such  a  cause  may  be  doljnitely 
excluded.  M'hen  such  a  history  is  ohtained  this  condition  falls  under 
the  "para-syphilitic"  or  degenerative  disea^ics,  which  are  purposely  ex- 
cluded from  ibis  article  ;  but  a  form  of  subacute  or  subchmnic  ophlhnl- 
moplcgiu  is  not  infivquently  met  with.  These  are,  in  all  likelihooi], 
due  to  arterial  thromlMwis  of  the  Sylvian  bnmches  of  the  Iwu-llar  artery  ; 
but,  as  they  are  of  temporary  nature  and  readily  resolve  under  specific 
treatment,  their  true  pathology  is  not  suflicienily  ascertained.  Some  of 
these  cases  are  no  doubt  of  syphilitic  nature,  but  many  are  due  to  the 
local  action  of  other  toxic  agents,  of  which  diphtheriH  and  inlluenza  are 
probably  the  commonest ;  aiul  it  has  been  mentioned  elsewhere  that 
alcohol  plays  a  not  unimportant  piirt  in  the  causation  of  the  acute  fonns 
of  this  disease. 

Palsy  of  the  irifjtmiTtal  nerve,  as  an  isolated  symptom,  is  found  in 
cerebral  syphilis;  and  ca-sas  of  this  nature  have  been  described  by  Mr. 
Hutchinson  and  nthers.  Here  the  lesion  is  of  meningeal  orilgiii,  and 
is  to  be  found  involving  the  Iruuk  of  the  nerve  as  it  leaves  the  &ido 
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of  the  pom  VwoUi,  or  inqiliauing  the  Giweriin  gu^lioa  in  die  nuddk 
foan.  It  is  also  met  with  in  awocblioo  with  other  mnptanH,  aoch  as 
hemiplegia,  indieatiTe  of  a  eentral  lenon  either  gummatous  or  Taacnlar  in 
natore.  Mwe  commoalr,  hoverer,  this  nerre  is  foaml  paraljaed,  in 
aaKiciatioa  with  other  adjacent  cranial  nerres,  from  meningeal  tenuis  ol 
the  middle  and  posterior  cranial  fossK.  Thus  the  fifth  and  the  aereoth 
nerves  mar  be  paraljsed  together  on  one  side ;  if  the  disease  be  fimiteii 
to  the  middle  fossa,  palsr  of  the  fifdi  and  sixth  nerves  is  obso-red ;  or 
when  the  disease  invidres  the  posterior  fossa  trigeminal  palajr  my  be 
iband  associated  with  palsy  of  the  bulbar  nen'es. 

Palsy  of  the  trigeminal  nerve  is  indicated  by  the  usoal  {dieiioawna  of 
anesthesia  over  the  cornea,  face,  and  macoas  memlwies  saf^rfied  by  this 
nerve ;  and,  if  the  motor  branch  be  involved,  by  paralysis  of  the  mastiotwy 
mtuclea.  In  the  earlier  stages,  however,  numbness  and  neuralgic  paint 
may  be  noted ;  and  also^  as  an  irritative  phenomenon,  the  ao-olled 
neuro-paralytic  keratitis. 

Paralysis  of  the  tevenik  nerre,  as  a  result  of  basal  syphilitic  meninffltii, 
is  not  uncommon ;  and,  in  {Hisportion  to  the  number  of  purely  periphenl 
facial  palsies  of  syphilitic  nature,  is  relatively  frequenL  According  to 
the  statistics  of  Philip  and  Hubschmann,  only  3  per  cent  ol  the  cases 
of  purely  peripheral  &cial  palsy  arise  from  syphilitic  causes.  A  basal 
syphilitic  palsy  of  the  ^cial  nerve  is  commonly  associated  with  palsy  of 
the  auditory  nerve  on  the  same  side ;  so  that  a  combination  of  complete 
unilateral  facial  palsy  with  deafness  on  the  same  side  is  pathc^omonic 
of  a  basal  meningeal  lesion  and  suggestive  of  syphilitic  causation.  A 
case  of  bilateral  deafness  and  of  diplegia  facialis,  which  was  probably  due 
to  syphilitic  basal  meningitis,  has  been  referred  to  elsewhere  (vol.  vi.  p. 
800). 

A  unilateral  palsy  of  the  bulbar  nerres — vago-glossopharyngeus  and 
by poglossuH— although  not  frequently  met  with,  is  suggestive  of  a  syphilitic 
basal  pachymeningitis.  Palsy  of  these  ner\'es  gives  rise  to  the  character- 
istic symptoms  of  palsy  of  the  soft  palate,  of  the  vocal  cord,  and  of  the 
tfjngue  (with  hemiatrophy)  on  the  side  of  the  lesion.  Not  uncommonly 
alwj,  owing  to  the  intracranial  course  of  the  spinal  accessory  nerve, 
Itanilysis  of  the  sterno-mastoid  and  of  the  upper  part  of  the  trapezius 
muscles  is  found  in  association  with  the  other  phenomena. 

Attention  has  been  already  drawn  to  the  presence  of  gummatous 
growths  in  the  interpeduncular  space,  and  in  the  region  of  the  pons 
Varolii ;  the  symptoms  of  which  are  to  be  studied  in  the  chapter  on  the 
regional  diagnosis  of  cerebral  disease  (p.  350),  and  in  that  on  the  cranial 
nerves  (vol.  vi.  p.  798).  Gummatous  growths  affecting  both  pyramidal 
bundles,  and  producing  palsy  of  all  the  limbs,  have  been  described,  and  I 
have  seen  a  case  of  gumma  involvinj^  the  pyramidal  decussation  which 
f^ve  rise  to  a  similar  phenomenon.  Although  gumma  uf  the  eerebellum  is 
Fiircly  found  on  post-mortem  examination,  symptoms  pointing  to  a  lesion 
of  the  cerebellum  are  not  uncommon  in  cases  of  cerebral  syphilis.  That 
the  cerebellar  arteries  are  attacked  by  obliterative  endarteritis  in  some 


instances  ia  illustrated  by  one  of  the  aenes  of  original  cjues,  u-bere  this 
vasculjir  occhwion  gH%'e  rise  to  softening  of  a  corelwllar  hemisphere. 

(iv.)  IHjfi'^ie  tifUrial  and  meninffeid  Ugmts  of  syphilitic  luitwe  ;  si/philitic 
pSfmio'<jfrur<i{  parulysis ;  s^ftiiUic  dementia.  —  Clinical  exp«rienfo  ehows 
that  the  mental  ayniptnms  occniring  in  cai;e«  of  c«rel>r;il  (lyphilis  are 
not  nflct!«fianly  rlue  to  any  one  pjirticular  form  of  speciKc  legion.  Hence, 
this  Bubdi^Tsion  of  the  phenomena  of  cerebral  syphilis  is  one  of  much 
difticulty  and  some  ohscurity ;  for,  apart  from  the  general  mental 
Bymptoma,  a  certain  morbid  Rtato  haa  been  described  under  the  temn  of 
syphilitic  pfieurlo-fffnerai  parair/sis,  of  wliiob  it  is  as  yet  impossible  to  say 
whether  the  pathological  \mais  imderlying  it  be  akin  to  that  observed  in 
true  general  p^indysis  of  the  inaune,  or  not 

The  ivrnpinmR  which  are  said  to  bo  characteristic  of  the  syphilitic  form 
are  largely  nienud,  and,  according  to  Fournier,  they  may  be  distinguished 
from  those  of  the  ordinal  y  disease  by  tlic  absence  of  ambitious  conceptions  ; 
and  tremor,  t>o  csuuntiiil  u  feature  iti  the  diiigiio^is  of  general  {mnilysis 
proper,  may  l»e  aljsent,  or  only  slight,  in  the  form  under  consideration. 
Again,  the  prcscnco  of  local  palsies,  such  as  ptosis,  hemiplegia,  or 
aphaaia,  may  lead  one  to  suspect  a  syphilitic  meningeal  or  vascular 
condition,  rather  than  n  purely  degenerative  proce-w  in  the  cerebral 
cortex.  As  re;;ard8  the  mode  of  onset,  it  is  stated  in  the  specific  form 
to  be  sudden,  of  an  epileptifurra  or  a[>0]>lcctiform  cliariicter;  its  dunitiou 
and  course  is  ill-4lefiued,  the  prognosis  ii  often  good  up  to  a  certain 
point,  and  the  dijiease  is  not  progresHively  fatal  (Fournier). 

But  noiwithstaiiding  such  point*  of  distinction,  it  is  impossible,  in 
the  great  nuijurity  of  cases,  clearly  to  define  the  process  underlying 
the  symptoms  ;  for  njany  cases  of  true  gencnd  panilysis  present  in  a 
marlied  degree  all  those  phenomena  which  are  said  to  be  characteristic  of 
the  syphilitic  fonn. 

But  a  [Kvint  of  importance  is  that  we  may  meet  with  coaes 
presenting  such  mental  and  motor  phenomena,  in  which  on  necropsy 
the  cerebral  cortex  is  relatively  free,  while  the  obser\'ed  legions  are 
vascidar  and  meningeal  in  nature,  and  bjisjil  in  position.  Thus,  in  one 
case  the  symptoms  were  chiefly  ment^d  thnmghout  the  whole  course  of 
the  dise^ise,  which  lajited  fifteen  months.  The  onset  was  sudden  and 
characterised  by  a  series  of  epileptiform  convidsions  ;  these  were  succt'eded 
by  lui  attack  of  acute  mania,  with  incoherence  of  speech,  refitlessnoss, 
great  excitability  and  loss  of  memory ;  but  there  waa  no  nmrked  head- 
ache,  and  the  other  prot^li'umal  symptoms  were  not  apparent  After  this 
8U<lden  onset  the  patient  became  mildly  liemented,  rambling  in  speech, 
and  defeciivft  in  memory ;  he  slept  ba<lly,  and  there  was  iicfasional 
muscular  twitching.  One  year  after  the  onset  ptosis  of  the  right  npper 
eyelid  appeareil,  the  gait  Ijccame  staggering,  the  articulation  defective, 
and  the  menttl  impairment  progressed  towards  fidler  dementia.  The 
necropsy  revealed  biisal  meningitis  and  softening  of  the  right  cerebellar 
heniiapherc  from  vascular  obstruction,  while  the  cortex  cerebri  waa 
practically  nomuil. 
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From  this  and  similur  cases,  ibo  coticlnsiotis  may  be  dmw-n  : — 

ifi)  Thut  the  mcnul  synipLums  occurring  in  cerebral  sjrphiliii  snse 
from  diffuse  meningejil  and  vasciiLir  changes,  and  are  not  associated  with 
any  one  jianicular  "specific"  lesion. 

(A)  That  iti  many  eases  of  cercbnil  syphilis  the  racntal  symptoms  are 
pronounced  and  sugi;t.'st  the  onset  of  geni;ral  pjiralysis,  hut  show  \ 
marked  tftndoncy  to  resnlvc  nntipr  general  aniisyphilitic  treatment. 

(<*)  Tliat  ii  is  diflicidl  to  distingnissh  the  false  from  tho  tnie  genenl 
paral^'sis,  for  some  coses  preseitting  early  symptoms,  which  suggest  lh« 
syphilitic  variety,  evenlually  puss  into  the  true  form,  and  conrcrsely. 

Ineidentjil  mention  hits  already  been  made  of  the  •menial  phenomena 
occurring  irk  t^iises  of  cerebm!  syphilis;  and  it  is  from  the  coexistence  of 
auch  symptoms  with  others  of  a  more  purely  motor  or  sensory  rmtun 
that  this  condition  is  ofttin  rccogiuscd.  Ldi»  of  memory  ia  usiuUIy 
observed  iti  ituch  cases,  but  it  is  not  iimited  to  this  atTeetion  ;  for  it  is 
present,  often  to  a  marked  extent,  in  most  cases  of  severe  cephalalgia. 

A  failure  of  the  power  of  aitciitioii,  wiih  its  aiwociatod  impaired 
capacity  for  work,  often  accompanied  by  altauks  of  confusion  of  thought, 
verbid  amne-sia,  and  even  temporary  lapses  of  consciousness,  with  or  with- 
out subsequent  transient  aphasiu,  point  in  a  suggestive  manner  to  some 
speci6c  aiTticlion.  With  such  symptoms  there  is  commonly  a  change  in 
character  and  ilisposition,  and  a  cinious  tendency  to  somnolence,  so  that 
the  pertMin  drops  nil"  to  sleep  while  at  work — a  condition  which  may  be 
so  pronoonced  as  to  he  classified  unikr  the  name  sfupm:  ^^fl 

Prognosis. — Although  the  physician  may  be  guided  in  the  prognc^^H 
of  cerebral  syphilitic  affections  by  certain  general  facta,  gleaned  from 
the  8tAtifltic«  and  personal  observation«  of  other  workers,  he  will  find 
evcnturtlty  that  each  case  coming  nnder  his  notice  must  be  studied  and 
judged  upon  its  own  characters.  For,  as  Sir  V,'.  (lowers  Ikis  insisted,  much 
depends  on  the  nature  of  the  iiathulogical  change  whicli  has  already  taken 
place;  an  inference  which  cjin  only  he  determined  by  a  careful  consideration 
of  all  the  details  of  individual  wises.  Thus  the  tissue  hyperphisia  which 
occurs  in  the  early  stages  of  the  disease  is  removed  with  contpamtive  ease ; 
caseation  may  undergo  absurptton,  either  directly  or  iiiJireetly  as  the 
residt  of  treatment ;  but  fibroid  transformation  and  necrosed  tissne, 
the  results  of  vascular  obstruction,  are  irremediable. 

Hence  we  find  that  cortical  lesions  of  the  natuie  of  gummatous  nev 
growth,  or  meningitis  of  a  gurnniiitous  nature,  occasioning  symptoms  of 
Jacksonian  epilepsy  and  localised  paresis,  present  an  especially  favourable 
prognostic  outlook.  But  it  is  a  matter  of  some  importance  to  note  that 
should  the  omnia]  vault  at^  1^  largely  involved  in  the  specific  proceai 
the  jirognosis  is  distinctly  less  favourable  (Rumpf). 

Relatively  favourable  also  arc  basal  specific  lesions,  more  especially  of 
tho  meninges,  tho  majority  of  tho  cranial  nerve  palsies  of  sj'phililic  nature 
being  included  in  this  category.  Of  essentially  unfavuuniblc  prugnoeis 
are  vascular  lesions,  in  whatsoever  pjirt  of  the  brain  they  may  occur.  Hence 
the  permanent  effects  of  cerebral  syphilis  are  obviously  of  ^-ascular  natnrei 


But  it  will  not  be  out  of  place  in  this  relation  to  give  gome  statistical 
data  for  general  guidance.  From  90  cises  ohservetl  by  Faurntor,  and  Hi 
observed  by  Kumpf,  the  following  facts  as  regards  recover)'  appear ; — 
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Of  the  35  original  cases,  to  which  reference  has  previously  been 
made,  14  were  observed  over  a  suHicieiilly  long  time  to  be  of  service 
from  the  prognostic  point  of  view.  Of  these,  8,  presenting  the  features 
of  herntplL'gia,  aphasia,  and  oculo-ini>tar  patsy,  showed  no  symptoms 
of  the  original  disorder  at  peno<^ls  varying  twrn  six  months  Ut  iivo 
yejirs  after  the  onnet  of  cerebnit  syraptonris.  Heiin*,  for  sbttistical 
purposes,  they  are  regarded  as  "cures."  Bui  it  is  especially  |Miinted 
out  that  they  arc  "cured"  only  in  this  respect;  for  in  all  stirae  increase 
of  the  knee-jerk  was  noted,  either  on  one  or  both  siiies ;  and  in  some 
perhaps  a  slight  weakness  in  rforsiflexion  of  the  foul  on  the  side  of  the 
paUy.  One  [jatientdied  sixteen  months  after  the  onset  of  the  symptninii, 
and  four  were  permanently  maimed.  The  percentage  of  recovery  in 
these  cases  is  57'1  per  cent— a  somewhat  higher  figure  than  that  given 
by  Fouriiier  aiuf  Kumpf,  which  proljably  dejiends  on  the  fact  that  they 
were  not  observed  over  a  sufficiently  long  period.  From  Nanny n  a 
tiibles,  (pioted  by  Ogilvio  [op.  nV.),  it  does  not  appear  that  there  is  any 
material  difference  in  the  pcrpentage  of  cured  and  tincured  eases,  whether 
considered  fn>ra  the  age  at  which  the  symptoms  manifest  themselves,  or 
whether  they  ocrnr  within  a  short  interval,  or  after  an  interval  of  ten 
years  from  first  infection. 

In  estimating  the  prognosis  of  cerebral  syphilis  the  tendency  to 
relapse  and  remission  is  to  bo  borne  in  mind.  As  ulrejidy  explained, 
this  is  a  characteristic  feature  uf  the  condition,  and  us  such  plays  an 
important  part  in  prognosis.  Thus,  in  one  case,  an  epileptiform  attack 
heralded  the  approarh  of  cerebral  Bynipionis;  l)nt,  with  the  exception 
of  ft  temjwrory  oculo-motor  palsy  a  year  later,  no  further  ilcvoloprncnt 
occurred  for  five  years.  In  another  case  three  years  elapsed  between  the 
first  attack  of  aphasia  with  loss  of  consciousness,  and  the  second,  which 
was  accompnniftd  by  right-sided  hemiplegia. 

Treatment. — There  are  no  rules  for  the  treatment  of  syphilitic  affoe- 
tionB  of  the  nervous  syslem  wliich  are  nut  applicable  to  the  treatment  of 
syjihilis  generaHy— methods  which  every  student  is  taught,  and  which  are 
found  described  in  detail  in  all  text-books  on  the  subject.  But  attention 
is  here  directed  Co  a  few  points  concerning  the  methods  of  administratioR 
of  the  antiayphilitic  remedies. 


«4 


SYSTEM  OF  MEDICINE 


Of  the  first  imp<irtaiicc  is  placed  mercury  or  its  proparatiorid.  It  nuf 
bo  given  in  various  ways:  by  fumigiition,  by  inunction,  hy  itijectjoo  *« 
by  iMithft,  or  internally.  Each  plan  is  Uuded  by  its  advocat4M,  wko 
readily  find  defects  in  Alternative  mothodfi.  It  would  appear  to  be  MW 
ihc!  triilh  to  say  that  each  method  has  its  spociAl  advantage  Aod  use  io 
certain  cases,  while  each  has  its  dimidvantu^es.  Thus  the  cuntinuwv 
adminiBtratinn  of  mercury  hy  the  ni<;utli,  in  the  form  of  either  cdomcl  or 
corrosive  suhliniate,  may  leiui  to  troubJL'somo  forms  of  intestinal  dcnui^ 
mcnt ;  and  for  this  treatment  it  is  a  matt«r  of  importance  that  the  kidneti 
should  he  in  a  ftonnd  frtatc. 

In.u7tdi,m  is  Lirgcly  practised  at  the  «pas  to  which  fiyphilitic  patienw 
resort.  This  method  has  the  distinct  diiyid vantage  that  it  ofton  occuions 
troublesome  forms  of  stomatitis  and  gingivitis.  The  chief  ubjection  (o  it 
is  that,  although  a  dc;5rute  amount  of  mercurial  ointment  may  be 
nihhed  into  the  axiU»  or  the  groins,  there  is  no  evidence  that  it  i«  kO 
abflorbed;  we  have  no  definite  knowlodge  of  the  amount  of  mercnrjr 
taken  into  the  system.  Foumier  recommends  that  from  5  to  10  gnunoMlft 
flay  (approximately  1-2^  drachms)  he  rubbed  in;  and  it  is  a  judioooi 
nile  to  mb  in  that  amount  of  mecTunal  ointment  a  small  increwe  of 
which  will  produce  salivation.  It  is  difficult  to  fix  a  |>eriod  for  the  dun^ 
tion  of  this  treatment;  hut  50  to  60  inunctions  are  usually  suffieiefA^ 
IntaimufifAiLir  inj^ciions  of  Oie  soMU  mfrcuritU  saUs — perchloride,  peptooM^ 
albuminate,  smlicylate,  and  sozoiodol — are  strongly  advocated  by  krm 
writers.  The  chief  advantaj^o  of  this  mothotl  is  that  a  known  qnantitj 
of  the  drug  is  given,  all  of  which  is  absorbod  ;  hence  smaller  doM»  an 
sufficient,  and  a  luss  frequent  application  is  necessary  (one  injection  per 
week  Iwing  counted  suttiL-ient  by  those  who  tue  the  method).  The  old 
metho<l  of  r^omfl  Uitfts  is  no  longer  in  use,  as  its  application  is  trouble- 
some ;  hut  it  is  a  useful  method. 

Next  in  imporlanco  come  the  iodides  of  jMtassiiim,  sodium,  and 
monittm.  The  dosage  of  these  dniga  varies  considerably  in  difTe 
countries.  Tliiis  in  America  nnorraoua  doses  are  administered;  120  to 
150  grains  of  iodide  of  potassium  thrice  daily  being  no  tmcommcMi 
amount.  In  Fnmcc,  dosca  of  considerably  less  magnitude  are  given,  but 
on  the  whole  larger  than  is  customary  in  this  country,  for  example,  i 
to  1 0  or  12  grammes  per  diem  (30- 1 80  grains).  In  our  own  country  the 
doisago  also  varies  within  considcmhie  limits.  5iome  physicians  are  eon- 
tent  with  .'i  to  7  grains  thrice  daily ;  others  consider  that  13  to  20  or  30 
gi-airs  of  poti-ssinm  loditle  given  thrice  daily,  or,  l>cttcr  still,  every  etx 
hours,  will  ppxluce  as  marked  a  l»oi)cfit  as  the  larger  do«es  alroady 
mentioned.  There  is  one  im[>ortant  point  to  be  noted,  naraely,  that  iodiMn 
is  much  more  likely  to  occur  from  the  use  of  small  than  of  Urge 
doses ;  and  the  addition  of  an  ammonium  salt  Js  recommended  to  counter- 
act the  dopreasing  effect,  as  well  as  to  permit,  according  to  some,  Um 

1  At  AacImo  a  ooiine  of  trvktraent  cooiUU  luniilljr  of  sixty  Irninrtinnt  tarh  of  t 
KTBiDRifs— of  mirarnrUI  nintineiil  (fSrrniui  Ftiu-rnAeoptBU),  uhI  tiiity  linmenioiu  in  tlM  bol 
■ulphur  WBter. 
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a^iministration  of  smaller  doses  of  the  iodides.  PerhapB  the  most  bene- 
ficial method  of  internal  a^lministnition  is  the  combined  use  uf  mercury 
and  the  iodides  in  the  fonn  of  liquor  liydrargvri  perchlnridi  (BP.)  with 
the  iodides  uf  polassiiim,  sodium  or  ftmrooniiim.  The  combined  method 
may  also  be  carried  out  by  giving  iodide  intonially  in  conjunction  with 
merairia]  inunction. 

A  word  may  be  said  or  to  the  use  of  nnliirti}  hathf  in  the  treatment  of 
cerebral  syphilis.  At  those  spas  to  which  syphilitic  subject*  most  resort 
the  wateni  are  of  a  "  sulphurous  "  nature  and  hot ;  but,  in  uddilton  to  the 
use  of  the  natural  hatha,  treatment  hv  inunctiun  and  by  iodide  is  citrried 
our.  U  apiwars  that  the  sulphur  baths  hasten  the  elimination  of  mercury 
and  its  products  from  the  system,  in  this  way  enabling  fimaller  doses  of 
mercury  to  be  given  (Kowalcvsky).  Owing  to  the  sulphurous  natiu-e  of 
the  waters  the  spaa  most  popular  for  this  condititm  arc:  in  America,  the 
hot  springs  of  Arkansas;  in  Ilussia,  Abaatuman,  and  Piatigurek,  in  the 
Caucasus;  in  Germany,  Aachen  (.^ix-la-C'hapello) ;  in  France,  Luchon 
and  the  Pyrcnean  spas  generally  ;  and  in  this  country  Ilarrogftte  and 
Strathpefler,  from  the  chemical  coiistilutiun  uf  their  n'alers,  should,  be  oa 
popular  as  Aix. 

William  Aldren  Turnkr. 


PATHOLOfiirAL  ANATOMY  OF  AOQUIRKD  SVPHtUS  OF  THR  NKRVOUS 
SYSTEM. — History. — MiM'gagrii  (I77I>)  Hrst  accurately  described  the 
ariiitumical  eiTects  of  syphillis  on  the  central  nervous  system,  but  his 
observations  were  soon  forgotten.  The  development  of  the  cellular 
pathology  was,  however,  a  frettb  stimulus  for  research  in  this  direction; 
and,  principally  through  the  labours  of  Virchow  {1S58),  the  anatomy  of 
intracranial  gummatous  lesions  Wjis  placed  on  a  sounil  basis.  Steenlierg 
recogntseil  the  importance  rjf  the  vascylar  lesions  of  syphilis,  and  his 
observations  were  confirmed  by  W'ilks  in  this  country,  ami  by  Weber  and 
Ernst  Wagner  in  Germany  ;  and  this  particular  line  of  study  culminated 
in  the  publication  of  Hcubncr's  grud  monograph  "  On  the  syphilitic 
diseases  of  the  cerebral  arteries"  (1874).  This  lias  rem:iined,  to  a  large 
extant.,  the  stind.ird  work  ;  but  points  of  importance  have  been  added 
by  Krister,  Friedliinder,  liauingarten,  Leon,  Oroe,  and  Lincei-eanx. 
Among  modern  authors  who  have  increased  our  knowledge  of  intnurranial 
syphilis,  the  names  of  yughlings  Jackson,  Moxon,  Clifford  Allbutt, 
Gowera,  Charcot,  Fournier,  Weatplukl,  Oppenheim,  and  Rumpf  stand  out 
pre-eminent. 

Anatomy. — Intracranial  syphilitic  lesions  may  be  divided  into:-^ 

A.  lesions  of  the  brain  it«elf  and  its  membranes. 

B.  Lesions  of  the  ^'cssels. 

A*  A  common  form  of  intracranial  syphilis  is  that  in  which  both  the 
brain  tissue  and  the  membranes  are  invaded  simultjtneously.  Sumo  of 
these  lesions  are  "specific,"  in  the  sense  of  being  characteristic  of  syphilis ; 
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Others  are  "  noTi-specific,"'  and   resemble  the  losiona  produced    by  other 
causes  entirely  (lirten^nt  in  origin. 

Sptrijif  Usions.^The  commonest  specific  lesion  is  that  described  undor 
tlic  name  of  Meniiigo-cticephalitiB  gummosa,  or  Gumma  (syphiloma)  of  ihc 
brain.     The  rarest  usunl  sia-s  for  this  variety  urc: — 

1.  The  convexity  of  the  hemisphere,  whicli,  according  to  Foumier,  it 
tlio  commonest  site. 

2.  The  base  of  the  bmin,  where  tlie  form  is  chiefiy  that  of  a  diffuse 
giimmati>us  nieiiingo-cnccphulitis  (Virchow,  Oppenhcim,  Heubncr). 

3.  In  Iho  interior  of  the  brain.  Tliis  site  is  verj'  rare.  In  45  easeo, 
examined  by  Heiibner,  it  occurred  only  three  times. 

4.  In  the  walls  of  the  vessels,  especially  those  at  the  boso  of  the 
brain. 

&.   In  the  pituitnry  body  (Riich-Hirschfeld,  Weigert). 

6.   On  the  cninial  nerves. 

The  siil>arachnoid  space  is  by  far  the  most  common  scat  of  origin  of 
this  condition.  Here  the  new  formations  ^ww  for  a  time,  then  spread 
t<)vvards  the  jiia  maicr  and  uloug  the  vessels  into  the  cerebral  substance. 
Tbey  aUo  siiread  outwni-ds  .ifross  the  subdural  spnco  and  involve  the 
dura  mater  ;  so  that  ultimately  the  membranes  and  the  outer  part  of  the 
cortex  cerebri  are  united  in  one  coherent  mass. 

Aftirrtiscripir  cJianidera  of  iniraayiitud  gummti. — Gumma  is  either  single 
or  multiple,  and  the  dejiofiits  vary  much  in  size.  Some  are  miliaiy 
(Engolstedt),  others  are  as  big  as  a  pigeon's  egg.  The  periphorul  parts 
have  a  pccidiar  grayish  pink  colour,  the  central  parts  are  yellow  on  section. 
If  seen  at  an  early  sla^e  thi!  periphor.d  paiis  have  the  consistence  of  a 
firm  jelly-  Usually  the  gumma  is  surrounded  by  a  zone  of  softened 
cerebral  tissue;  more  rarely  it  is  encapsuled,  like  a  solitary  tubercle. 

Mictwro/'ic  i-hnrader$. — The  histuiogicaL  appearances  of  the  ordinarv 
gummatous  meningo-eiicephalitis  arc  very  various.  As  a  rule  the  dura 
mater  is  much  thicltened,  the  result  of  great  increase  in  its  fibi'o-elastic 
constituents.  In  the  lepto-meninges  the  lesion  is  i-atlicr  a  dilliisc 
cellular  itifiltratJMn.  The  ce!la  arc  mostly  round,  but  giant  cells  also 
with  pcripJiera[  nuclei,  exactly  like  those  of  tubercle,  are  not  in- 
frequently met  with. 

In  an  early  stage  the  gumma  itself  is  composed  of  cells,  round,  spindle, 
and  stellate  in  shape.  They  arc  disposed  irregularly,  but  hei-c  and  there 
are  aggregated  into  masses.  According  to  Hcid>nGr,  these  masses  lie  in 
the  interstices  of  the  original  tissue,  the  constituents  of  which  form  the 
chief  ]xirt  of  the  iti  tercel  hilar  substance  of  the  neoplasm.  Subsetjucwtlv 
parts  become  cuseuus.  The  caseous  foci  are  composed  of  granular  debris 
staining  of  a  jiecnlJar  violet  colour  with  hiematoxylin  and  eosJn.  When 
broken  up,  the  debris  frequently  shows  crystals  of  fat  and  blood  pigment 
intermixed.  The  peripheral  parla  of  the  gumma  are  infiltrated  ivilh 
round  and  spindle  cells.  In  old  circumscribed  gumma  three  zones  tnfty 
be  recognised  microscopically  (Baumgarten) : — 

1.  An  outer  zone,  in  which  the  meshes  of  the  connective  tiaeue  form 
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I  round  granulation  cells :  tliei'e  are  also 
many  ncwly-formf^l  vcmuIb. 

2.  A  middle  zone,  usually  more  librous  than  the  outer:  the  cells  aro 
spindle-shft]>cd  and  contain  oval  nucEoi.- 

3.  An  inner  Kone  consisting  of  the  caseous  foci. 

Fcmnalion  of  the  gumma. — The  earliest  changes  towartls  gummatous 
formation  are  that  the  fibres  of  the  connective  tissue  of  the  membranes 
become  awolluii  and  cloudy.  The  staining  reactions  become  aliered,  and 
the  rd>rcs  idtimately  di^|)[>ear  into  a  honiogerieous  granular  mass.  In  the 
softencMl  cerebral  tissue,  peripheral  to  the  gumma,  the  colls  of  the  cortex 
aro  for  the  most  part  destroyed.  There  is  a  rich  celluliir  infiltration, 
especially  round  the  vessels  from^  the  pia  mater;  and  there  is  a  marked 
prolifemtion  uf  the  neuroglia. 

Apart  from  these  circumscribed  neoplasms  a  Diffusf  t/itmrnntoiiJ!  mmingo- 
encepkaiUt.s  is  also  met  mth.  According  to  the  Bt;ig«  itt  which  it  is 
examined,  it  may  appear  in  the  form  of  a  gelatinous-like  mass  of  a  pinkish 
colour ;  or  it  »my  resemble  u  niasa  of  collodion  (Oppenhelm),  or  again 
it  may  be  a  diffuse  fibroKH-seous  mass.  Histologically,  the  structure  is 
essentially  that  of  a  gumma.  In  comparison  with  the  circumscribed 
form,  it  apijcars,  however,  to  be  of  rapid  formaLion.  This  diffuse 
form  of  syphiliiic  inflammation  is  found  chiefly  on  the  K'lse  of  the 
brain  and  in  the  neighbourhood  of  the  chiasm.a,  and  extending  to  the 
surface  of  the  cerebellum.  U  has  also  been  found  on  the  convexity  of 
the  hemispheres  (Steenberg).  Acconlitig  to  Heubtier.  it  often  clisappearB 
under  trejitmcnt,  leaving  a  fibrous  cicatrix  which  rcscmhks  a  chronic 
pachymeningitis. 

Km-spniji':  lesios. — Ajiart  from  the  truly  gummatous  lesions  it  sceroa 
probable  that  syphilis  ciui  also  cause  chronic  indurative  lepto-meningitis, 
and  pachymeningitis  (M^ningite  achireuae,  Fournier).  Tha  usual  site  of 
this  is  in  the  sulci  of  the  canvolutions,  more  rarely  on  the  base  of  the 
brain.  The  change  h  essentially  u  slow  thickening  of  the  mcnibi'aties, 
either  diffusely  or  circumscril>ed.  Sooner  or  later  the  membranes  become 
adherent  .and  indistinguishable.  This  is  fr©r|uently  the  only  lesion  found 
in  syphilitic  dementia. 

B.  Syphilis  of  the  vesseIs.'^The  pathological  effects  of  syphilis  on 
the  coix'bral  vessels  is  of  axtrcnie  ]ni()ortance.  Two  funns  of  lesion  are 
met  with :  (1)  obliterating  endarteritis  (endarteritis  luetica),  and  (2)  arteritis 
gnmmoHa.  Tho  foiTner  is  muoh  the  more  common,  and  localises  itftilf  by 
preference  in  the  great  arteries  of  the  base  of  the  brain,  but  it  also 
acconiimnics  syphilitic  new  growths  in  other  parts. 

The  essential  change  is  found  to  be  progressive  thickening  of  the  wall 
and  diminutiuii  of  the  lumen  up  to  complete  obliteration.  The  vessels 
lose  their  pink  colour  and  become  grayish  white.  On  account  of  the 
thickened  wall  they  are  circular  and  do  not  colbpse,  and  their  consistence 

'  Tbis  section  would  not  be  comi>Iet«  without  it  bii«r  mitniniirj  of  nyphilitic  krteriftl 
<]im»n  ;  hut  fur  ■  fmllrr  (liHciiiL->ioii  of  utarial  JiaeA^u  tb«  r«ii(t(.-r  in  nternii  to  the  ailicite 
darottd  to  the  lubject  (vol.  vi,  f.  303>. 
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may  hecnmo  almost  cartilaginous.  On  cross  section  the  lumen  is  saeii  M 
be  en<Toiiche<J  upon  >>y  concentric,  or  kteml  excpiitric,  nowlj-lonuj 
tissue.  In  contnidistirictton  to  atheroma,  tiielic  endarteritis  is  limhfid  to 
single  arturius,  or  to  parts  of  thum.  Microscopically  there  is  »  wefl 
marked  cellular  inHItrrLtion  in  the  tunica  intiina.  The  cells  are  psnli 
ondotholial  in  chamctcr,  partly  round  ;  and  between  them  there  is  qsuDt 
u  constderuble  qtuintity  of  granular  matrix.  A  not^iblc  thing  ia  tks 
formation  of  a  second  elastic  nicmbiane  lying  in  the  intiina  iieopUaa,  m 
a  convoluted,  doubly -cuntuured,  i;h.Hi']]ly-(]ufined  mombruno.  In  tfat 
tunica  advcntitia  there  is  also  a  wvll-marke<l  round-cell  hypenili^i^  arrjOMl 
the  Misa  vosorum,  but  iiltinmlely  invading  the  whole  tunica  odventiiii 
and  partly  the  tunica  media. 

According  to  Hcuhner,  this  83rp)iilitic  endartertitis  be^ns  in  tk 
tunica  intinia,  between  the  endothelium  and  the  nicmbrana  feoestimU. 
At  first  it  consists  of  cndolhcliai  cells  which  later  become  oonvemd 
into  a  Hm],  felted  connective  tissue,  composed  of  spindle  anr]  strllat«  cdb 
into  which  the  emigration  of  round  celU  from  the  rasa  vasonim  Uka 
place,  so  that  a  gruiuilstion-liko  tissue  is  produced.  Kostcr  sugj^estad 
thul  the  primary  change  oH^nutcd  round  the  vasa  vasonim.  Fricdlanila; 
fUthough  giving  up  the  ideii  that  lihrous  tissue  was  funned  in  the  intina 
from  the  endothelial  cella,  Kiill  regartled  the  procoea  aa  e^'^ntially  in 
endartertitis  oblitemns.  Baumgarton,  from  an  extensive  stiidy  of  tb 
process,  maintained  that  the  disease  starts  round  the  vasa  VASoram,  ud 
that  the  endarteritis  is  secondary  :  and  this  view  has  been  widely^  aeceptoil 
by  many  subaccjucnt  workers.  The  chatige  in  the  intima  appears  to  be* 
reactive  prolif«.-i-ution  due  to  the  lesion  in  the  tunica  aUvontttia.  A 
simihtr  endarteritis  is  seen  in  many  forms  of  chronic  inlrr8liti.-tl  inAaa- 
maiion,  and  as  a  result  of  ligature  of  vessels  {endarteritis  po«t  ligatunuo). 
Syphilitic  arteritis  is  then  e-sst-ntially  a  poriarUtritis  and  mi>sarteritis  wiU 
secondary  oblitcratitig  endai'tcritis.  The  iiitlnnmiation  in  the  intima  is 
usually  found  to  extend  along  a  wider  area  than  that  in  the  oHventitii, 
the  probable  explanation  of  this  Iteing  that  the  intima  depends  for  iu 
nutrition  on  the  vasa  vasonim  of  the  outer  coat,  as  shown  by  ibe 
researches  of  Durante,  Kcinhaitlt,  and  ICicdel-  OWrmeier  stAtea  thai  is 
arteries  with  procapillary  characters,  which  possess  no  vasa  nutritia,  and 
in  cerebral  arteries  which  arc  surrounded  by  a  lymph  sheath,  ho  haa  oat 
seen  thickening  of  the  intima.  Examining  critically  the  moat  rcecot 
work  on  intravasciUar  syphilis  the  following  seems  to  be  the  actu&l  «UI* 
of  aflfairs : — 

(1)  Infiltration  of  colls  round  the  vasa  \-a8orum  of  the  tunica 
advcntitia  and  subsequent  infiltration  of  the  tunica  mcdiji — peri-  ami 
mesartcritis. 

(2)  Hyperplasia  of  the  endothelial  cells — secondary  protifenti^ 
endarteritis. 

(3)  Invasion  of  the  tntima  by  round  colls  from  the  infilLnlcd 
Advealitia  and  media  of  the  vessels. 

TttmituxUafi  of  lueiic  endarleiiti*. — A  frequent  termination  Bcema  to  b« 
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the  limitation  nf  the  proceuswith  .ibsoriiLion  of  tlie  infiltration  and  shnnking 
of  the  outer  conta  of  the  vessel.  Sometimes  these  latter  become  fibrous 
flint  disposed  to  the  formation  of  aneurysm.  In  other  cases  tlie  process 
\-h  not  arrested,  and  may  pro^jreas  to  complete  oblitcrntion,  or,  before  this 
stage  is  reached,  tlio  already  reduced  channel  may  be  completely  blocked 
by  the  formation  of  thrombus.  In  either  case  the  result  is  ischiemic 
aoftcning. 

Arteritis  ifuvititasa  is  a  rare  affection  and  consists  in  the  formation  of 
circumscriljed  nodules  in  the  wall  of  the  vessel.  Theee  nodules,  or 
gimimata,  arise  in  the  tiuiiea  ndveutilia,  and  oonsi&t  of  a  Braall-cellfMi 
ijililtration  lined  internally  by  the  tunica  intima.  Caseation  of  the 
ectitral  paiU  uf  the  nodules  ia  frtiquont^  and  tho  ordiouy  syphilitic 
arteritis  miiy  be  prusent  in  addition. 

Pathological  anatomy  of  hereditary  syphilis.  —  As  in  acqmred 
eypliilis,  the  li;.sions  proiluced  by  hereditary  syphilis  are  specific  and  nun- 
specific  Local  nnd  diifuse  gummatous  meningo-encephalitis  is,  however, rare 
in  the  hereditary  form.  Much  more  frequently  orie  meets  with  non-specific 
lesions,  such  as  chronic  fibrous  meningitis.  Hotmorrhages  in  the  subdural 
and  subarachnoid  npacefl  are  frequent  in  children  dying  with  congenital 
syphilis.  Waldeyer  and  Kobncr  have  recoitled  the  occurrence  of  pachy- 
moningitia  hwinorrhagica.  StOcrusis  uf  the  cortex  is  conuuun.  Vr.  Geo 
has  recorded  sclerosis  of  the  whole  cncephalon.  A  very  frequent  lesion  is 
a  ehronie  ependyniitift.  causing  great  thickening  of  the  lining  menibrime 
of  the  ventricles ;  but  it  must  be  remembered  that  these  non-specific 
lesions  may  bo  due  to  other  cuuscs  occurring  concomitantly  with  syphilis. 

Wm.  Bullocm. 
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GENERAL    PARALYSIS    OF    THE    IXSANE 

Stnosyms. — Pamhsie  ginirale  des  aU^n^  DemcnOa  iMxraltfiiai^ 
Proyressive  allgemeine  ParcUifse  tier  Jrren. 

General  cluscription — Etiology — Warnings  (prodi-oma) — ^Invasion — Couna 
— Clinical  groups — Duration — CieiicnU  and  special  symptoins — 
Remianion — Arrost*— Termitiations  :  natnml,  ancidenuil^ — -Diitgnostt 
— Treatment :  general  and  special— Moral  reaponsibiJity  and  t«6tA- 
meotury  capacity. 

General  Desert ptlon.—General  paralysis  of  the  insane  is  a  progrossire 
(iisi'AKe  or  degeneration  which  occurs  moat  commonly  in  mArriod  men  of 
middlio  age,  liWng  in  citioa,  taking  (joth  meat  and  akohol,  and  exerting 
their  reproductive  funrtionB.  It  is  marked  bv  progressive  degnurlation 
uf  all  the  mental  and  bndily  funciioiiR,  beginning  with  the  must  highly 
developed  and  specialised,  and  ending  on  the  one  [»rt  In  cnnipletfl 
mentjd  defect  (deror>ntia),  and  iti  pamlysis  an  the  other.  It  must  be 
connidored  incurable,  though  during  its  course,  which  average*  throe 
years,  there  mjiy  be  remissions  more  or  less  cunipbtc.  It  consists  of 
Bereral  more  ur  less  detinit-u  sUiges.  It  ma}^  exhibit  any  furm  of  mentAl 
diBordcr,  though  mania  with  wild  );xtravagance  of  idraii  is  the  most 
common.  During  its  course  fits  of  various  kinds  may  occur.  The 
characteristic  bodily  symptoms  may  exist  for  long  periods  without  any 
evident  mental  affection  ;  but  I  do  not  recognise  a  general  paralysis  apart 
from  th.'it  of  the  initane  :  wc  moot  indeed  with  many  cases  in  the  public 
hospiUals,  presenting  all  the  physical  signs  of  general  paralysis,  in  which 
there  is  no  sign  of  insanity  ;  yot  if  these  patients  live  long  enough  ihcy 
will  fall  into  some  degree  of  dcmuntia. 

Novftrthelttss^  wo  may  ask  ourselves  whether  the  group  of  symptoms 
usually  ttosign-'ited  hy  the  name  "General  paralysis  of  the  insane "  is 
sufficiently  uniform  to  deserve  a  specific  name.  1  own  that  1  cannot  look 
upon  "general  [Mindyaia"  as  u  very  definite  diswwc ;  but  as  other  degenera- 
tions in  their  advance  follow  certain  lines  (the  lines  of  lejtst  re-siittanco), 
so  it  is  in  gormml  paralysis.  All  diseases  of  course  vnry  in  theii-  irtdiWdual 
instances,  though  the  instances  boar  general  similanty  lo  each  other.  In 
my  O'piniun,  however,  more  than  one  distinct  kind  of  degcucrution  in 
classed  under  the  present  name,  Ijofidcs  the  inimbcrlcss  varieties  which 
arise  from  special  conditions  in  the  cause  or  environment.  As  the  varieties 
of  normal  individuals  arc  the  result  of  heredity^  education,  and  genenl 
surroundings,  so  the  eyniptoma  and  course  of  each  case  of  general  paralysii 
vary  with  the  hcreditjiry  (pialities  of  the  patient,  the  proximata  canses 
of  the  disease,  and  the  conditions  under  which  the  degeneration  has 
taken  place.  For  instance,  I  boliovo  that  the  10  per  cent  of  genet^ 
paralytica  who  own  a  neurotic  heredity  differ  somewhat  lu  the  oonnw 


of  tliuir  disujiiw  from  those  who  have  no  euch  heredity ;  aiul  agiiiii  ihiit 
the  cuursu  uf  thu  diaciise  which  depends  uii  syphilis  aluim  ditfera  from  thai 
which  r«»idt«  from  ayjihilia  and  injury,  or  syphilis  nnd  alcohol. 

No  precise  closcnption  cif  the  ruin  of  a  honse  can  Iw  hiid  down  hefore- 
tuuid,  sjivo  th.-it  tho  weakest  parta  will  go  fii-st ;  the  ptuhs  of  destruction 
will  vary  with  tho  adverse  circumstttutcs  ;  iho  cottage  wliiuh  on  a  lone 
moor  fails  first  in  the  roof  woiUd,  if  near  a  town,  have  its  windows 
first  destroyed.  In  tho  same  way  tho  decay  of  tho  general  paralytic 
who  passes  a  qiuot  life  will  diSei"  greatly  from  that  of  one  who  lives  at 
large,  subject  tu  many  social  and  moral  exigencies. 

I  look  then  upon  genural  paralyt^is  of  the  ins:ina  as  a  degeneration  of  nil 
parts  of  the  nervoiia  ayatom,  though  certain  portions  sulfur  more  than 
othcre;  and  in  tho  varioiw  caflcslhe  degeneration  stJiiU  in  differont  purta 
and  proceeds  at  diflcrent  rates.  The  disease  usually  he^ns  cither  as 
thu  result  of  lucal  injiuy  or  local  stnun,  anil  has  a  prefn-cncc  for  the 
laat  developed  and  most  specijilised  parts  of  the  nervouB  system.  I  nhall 
point  out  later  that  of  the  various  forms  of  degeneration  of  tho  higher 
nervous  sysUim  some  are  hardly  to  be  distinguiabtd  from  those  of  general 
jjaralyais;  yet,  if  closely  noted,  tho  latter  will  be  found  not  to  follow  the 
lines  of  ordinary — eay  of  senile — decay.  Special  vital  conditions  dispose 
to  this  decay  ;  tho  disease  i*  one  associated  directly  with  tho  nio*les  of  lifo 
met  with  in  highly  civilised  states.  It  is  mu^^t  conunon  in  men  of 
middlo  ago,  living  in  cities,  who  have  lived  freely;  that  is,  who  have 
taken  a  good  deal  of  meat,  have  used  stimulants,  and  have  exercised 
their  Bcximi  functions  freely:  but  beside  all  this  ihei-c  must,  in  tho  inajurity 
of  cases,  have  been  a  pccidiar  determining  cause  of  thu  breakdown. 
There  ia  a  pretty  general  consent  of  opinion  at  present  that  ayjihiiis,  if  not 
the  immediate  cause,  is  a  proximate  one  of  great  power.  Gennnil  piralysis 
has  liocn  described  as  a  toxic  disease  depending  on  syphilis,  but  thoitgb 
in  my  oxperience  syphilis  ph»ys  a  very  important  jmrt,  yet  it  is  not  an 
invariable  antecedent. 

Causation. — The  causes  of  general  (laralysis  are  divirloil  into  proxi' 
tnaic  and  reinoU,  and  these  ugain  m:iy  be  separated  into  j'h'Mcul  and  mural. 
Tho  disease  occurs  (lunong  the  luidiUe  and  uppt^r  chuises  at  any  nite)  ten 
times  as  frequently  among  men  as  among  women.  In  tho  cases  of  women 
who  have  come  under  my  ohsenation,  syphilis  has  rarely  been  excludoH. 
It  occurs  in  midtllo  age,  the  period  from  thirty-eight  to  forty  containing 
tho  ktrgest  number  of  my  cases.  It  is  rare  in  a,  purely  agriuuliural 
IJOjmlatioii ;  tliiw  it  is  hanlly  ever  met  with  iu  the  Highlands  of  Scotland, 
in  Ireland,  and  in  the  wilder  parts  of  Wales.  It  is  common  among  those 
who  dwell  in  or  frequent  cities ;  it  is  most  common  in  married  persons ; 
it  occurs  chiefly  in  the  well-gi-own  and  vigorous  who  "enjoy  "  life  and  do 
not  control  their  desires,  though  it  is  rarely,  in  my  opinion,  direcLly  due  to 
sexual  excess.  Neurotic  heredity  plays  a  much  smaller  part  in  the  origin  of 
this  disease  than  it  docs  in  tho  production  of  other  kimls  of  insanity.  In 
the  ancestors  of  the  general  |i;iralytic,  however,  wu  often  meet  with  such 
evidences  of  arterial  degent;ration  as  apoplexy,  Bright's  disease,  gout^  and 


BO  forth.  General  paralysis  occurs  occasionally  in  both  ]>arent  and  child. 
in  brothers,  and  even  In  twins  ;  but  such  occurrences  are  very  rare. 
It  sflemii  to  bti  r.irti  umonj;  vegeLahln  fowlers,  such  as  certain  Orienul 
races,  though  these  nmy  give  vray  to  cxce-isive  sexual  indulgence.  I 
undorstuud  that  cui-tjiin  nomadic  tribes,  though  saturated  with  ^pbitis, 
not  being  addicted  to  idcuhol  or  meat,  do  not  got  general  panlrsi&. 
Sy]>hiliii  is  th<t  chief  cause,  howover,  and  alcohol  is  only  of  secondary 
importance. 

1  consider  that  ulmoat  anything  which  interferes  with  the  normal 
restomtiun  of  the  nervous  tlBanus  may  produce  geneml  paralysis  a 
ccrt^iin  persons  ;  thus  worry,  which  prevents  8lee|),  will  bring  about  in 
one  what  syphihtic  artiiriiil  dogeneration  will  tin  in  another,  and  imjuired 
nutrition,  due  to  toxic  blood  or  brain  injury,  in  others.  As  1  have  said, 
I  agree  with  the  majority  of  observers  in  thinking  that  among  genenl 
paralytics  there  is  a  much  smaller  direct  nt-urutic  inheritancu  than  amang 
the  other  inhabitjinla  of  our  asylums.  Worry,  when  added  to  other 
iitifavuiu^ble  conditions,  is  one  of  tho  most  common  causes  of  general 
parnly«iH.  I  do  not  recognise  sexual  excess  as  an  imjtoi-tant  factor  in 
the  disease :  general  paralysis  is  not  common  in  polygatnoua  raeee ; 
it  does  not  occur  at  tlio  age  of  groatctit  excess ;  it  is  not  a  sequel  of 
masturbation,  yet  in  ntaaturbaturs  there  h  more  excess  than  in  any  other 
persr>n.s  ;  ami,  finally,  general  paralysiB  is  not,  in  my  opinion,  prevalent  in 
the  mentally  indolent  classes,  where  sexual  indulgence  is  most  common. 
Excess  is,  after  all,  a  relative  word,  and  that  which  would  bo  moderate 
living  in  tho  countryman,  with  little  <3rain  on  his  nervous  powers,  would 
bo  great  exce«s  in  a  city  dweller  living  by  his  brain.  At  least  half  my 
p&tionts  suffering  from  general  paralysis  have  had  syphilis,  and  have  toJd 
mc  BO ;  of  the  other  half  a  largo  proportion  were  too  weak  in  mind  when 
first  seen  by  me  to  reply  to  such  inquiries,  and  I  do  not  think  it  ii 
juKtiliable,  for  the  sake  of  seienoe,  to  put  questions  of  this  kind  to  the 
[naient'a  near  i-elations.  My  own  belief  ift  that  in  at  least  70  per  cent 
of  the  ca!ic»  syphilis  miiy  be  recognised,  and  I  submit  herewith  a  table  of 
the  last  200  cases  which  I  have  ueeu  in  private : — 

Syphilis  admitted  .  .  .  .  .      9fi 

Duubifu! .         .         .         .         .         .         .as 

Na  liKitory  obtaiaeil  .  .  .  .  •     69 

Bzeludfrd  ......        4 


200 

There  are  several  classes  of  general  paralysis  with  syphilitic  historie* 
to  be  considered  :  first,  those  in  whom  syphilis  had  been  recognised, 
properly  ti-cated,  and  all  but  forgotten  by  the  patient  tilt  somo  speciJ 
inquiry  rerallwl  the  old  disease  to  the  memory.  Thus  a  iNitient  who  had 
hud  svphilis  twenty  y*iars  before,  during  a  period  of  pecuniary  trotihle 
manifested  pt«f*is  and  external  strabismus  which  rapidly  passed  off  imder 
apecific  treatment.     From  that  time,  however^  some  very  marked  cbsii^ 


was  noticed  in  tho  chnracter  of  the  jwitiert^  and,  later,  sympt^ims  of 
general  paralysis  became  eridenU  In  some  other  ]Mttieiits,  yours  after  the 
syphilis,  and  withotit  any  mrtrked  rccmdeacence  of  aymptoma  or  marked 
cause  for  oxlmnBtinn,  motiir  or  densory  trouhlcn  arise.  Thus  ana  will 
have  attacks  of  temporary  aphasia,  another  a  monoplegia,  a  third  a 
sensory  perversion  or  defect^  a  fourth  slight  attacks  of  am  epileptiform 
chariicter ;  utid  any  of  theea  may  he  the  Htjirting-poiut  of  general 
pamlyaia.  In  a  large  group,  tabes  dorRalia,  aBsociated  with  syphilis  if  not 
dependent  on  it,  precedes  the  ordinary  symptoms  of  general  paralysia  by 
many  years.  Again,  1  have  met  with  several  cases  in  niediral  men 
fomiorly  infected  with  syphilis  who  fell  into  Kyphilophobia,  and  the 
worry  of  thia  was  the  immediate  cause  of  the  general  paralysis. 

Thftugh  general  paralysis  is  most  common  among  the  races  who  take 
alcohol,  yet  in  my  experience  alcohol  alone  is  not  ii  common  cause  of  the 
disease.  Ajb  alcoholic  excess  and  sexual  excess  are  common  early  symp- 
toms they  are  often  mistaken  for  causes.  I  believe  that  as  alcohol 
produces  a  temporary  reduction  of  mental  power  ivhich  resembles  general 
paralysis,  so  tho  frequent,  repetition  of  alcohol  in  excess  may  dispose  to 
degeneration  along  the  same  lines;  still  it  is  noteworthy  that  other  toxic 
influences  (such  as  lead)^  which  are  more  stable,,  prwluce  more  lasting 
etfects  on  the  nervous  system  ;  and  other  nerve  poisons  which  stand  inter- 
mediate in  fixity  between  lead  and  alcohol  seem  to  have  an  intermediate 
influence  in  the  production  of  general  paralysis.  Thus  it  has  not  been 
rare  for  rac  to  meet  with  general  paralyw'j'  started  in  suitable  cases  hy 
inflnenza,  although  in  the  same  cases  alcohol  alone  h<id  failed  to  proiiuce 
the  effect. 

I  believe  that  injury  is  ft  very  common  cause  of  general  paralysis,  but 
only  in  prediaimsed  persons.  I  am  in  the  habit  of  comparing  the  nervous 
systems  of  those  who  have  had  constitutional  syphilis,  and  who  have 
taken  excess  of  stimulants  or  who  have  led  exciting  and  exhausting  lives, 
to  fniit  which  is  mature,  and  which  will  keep  till  some  accident  starts  the 
degenerative  changes,  which  rapidly  spreiu"!,  "  and  so  from  hour  to  hour  wo 
ripe  and  ripe,  and  then  from  hour  to  hour  we  rot  and  rot"  I  cannot 
recall  a  singlo  case  of  insanity  due  to  injury  pure  and  simple  which  ttu-ued 
out  to  bi;  general  iiamlysis. 

Sunstroke  likewise  plays  a  very  subordinAte  part  in  the  production  of 
general  paralysis.  In  dwellers  in  tropical  climates  who  have  indulged  in 
exccjis  of  alcohol,  and  who  have  spent  tudieulihy  lives,  sunstroke  may 
act  r-s  the  "  hist  sti-aw  " ;  but  it  is  much  more  common  for  the  sun  lo 
produce  symptoms  which  are  like  those  of  general  paralysis,  but  which 
can  be  distinguished  from  them,  and  are  much  more  cundilo. 

To  sum  up :  the  causes  of  general  paralysis  arc  complex,  though 
simpler  in  some  cJise-s  than  in  others.  The  CJiiises  may  be  physical  or 
mond :  syphilis,  le,vl,  alcohol,  fevers,  injtiry,  and  sunstroke  are  the  most 
common  physical  causes ;  while  worry,  anxiety,  and  strain  are  the  moro 
frequent  moral  causes. 

Prodroma. — Oeneral   paralysis    may   appear  without    any    warning; 
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but  certain  nervous  changes  may  ulromly  havo  taken  place,  in  tbt*  hi^bcr 
centres,  that  had  not  yet  invaded  indicating  areas  ;  thus  the  apitenranoe 
of  the  disease  is  sudden,  though  the  detection  of  the  mnrbid  change  in  Ute. 
After  the  full  recognition  of  the  disease,  we  commonly  loam  from  tie 
fiicnda  of  syuiptoins  (now  appreciated  for  the  tirsl  time)  which  poah 
Iiack  the  duraticjii  of  the  malady.  Such  symptoms  arc  the  waminga,  or 
proflroina,  of  genenil  iwiralyais.  These  warnings  may  affect  various  parte 
of  the  nervous  system,  causing  loss  of  power  or  loss  of  control,  i  in'll 
consider  some  of  Um  more  prominent  under  the  beads  of  mental,  BenBorr, 
and  motor  wartnngs. 

On  the  mmtal  aid/  is  noticed  (tome  impairment  of  the  most  Bpecialised 
accompIUhraents  of  the  individual ;  thua  the  musician  coast's  to  please 
his  trained  auditors,  the  artist's  work  no  longer  commands  a  market,  the 
artisan  gels  out  of  work,  the  soldier  Iokus  his  good-chanicter  l^dge 
There  is,  in  fact,  a  lo^s  of  the  highest  power  of  mljuiftment,  a  kind  of 
social  ataxy  whieh  iiiterfcrea  with  doJicato  social  intercourse. 

Loss  or  defect  in  power  of  attention  is  verj'  common.  I.oes  of  vill 
power,  doubt  and  uncertainty  may  simulate  neurasthenia ;  and  incroasail 
irritiihility,  change  in  temper,  abnormal  susceptibility  to  the  influence  nf 
Biinuilants  of  all  kinds  are  of  very  freniucnt  occurrence.  Hysteria  and 
"nervousness  "  may  also  occur  lorig  before  tht;  danger  ia suspected.  Amou^ 
the  ^ennn'y  vkimings  we  may  meet  with  defect  in  smell,  sudden  loss  of  eight  of 
a  tRmpomry  kin<l,  «imil:i.r  loss  of  hearing,  temporary-  and  local  ansBsthesw, 
formications,  flashes  of  light,  tinnitus  aurium^  and  hallucinations  or  illnaion)i 
of  Olio  or  more  of  the  senses;  thoujjh  in  my  experience  these  evnsory 
warnings  arc  not  verj'  conunon.  Giildincss  and  so-called  congestions  of 
the  brain  may  occur,  or  hilitnis  att-^cks  ending  in  vomiting  or  fainting 
fits.  If  sucK  symptoms  appear  in  patients  who  seem  in  other  respeeis 
likely  to  aufTbr  from  gencnil  paralysis,  they  may  bo  of  value  as  warningK. 
On  the  imtoT  side  there  is  often  well-marked  restlessness,  or,  occasiosuUjr, 
stupor  or  undue  torpor  with  well-marked  sleepiness  ;  slight  and  temponuj 
apliasift,  or  loss  of  power  of  expression  by  speech,  or  by  writing,  or  olber 
dcfcctof  the  kind,  may  occur,  with  some  altei'atiun  in  gait(ataxic  or  spastic), 
inwiuality  in  pupil-s  or  change  in  mu.scular  electrical  reactions.  TberB 
may  he  con%-ulsivfl  seizures  or  partial  palsies,  such  as  plosiB,  extemil 
strabismus,  or  loss  of  power  in  one  limb.  Besides  these  local  or  spect*) 
troubles,  there  is  often  also  a  general  indescribable  change ;  the  person  is 
"not  hJmticlf,"  ho  is  lending  away  from  himself.  There  may  be  loss  of 
recent  menLory,  inability  to  tran&iict  business,  confusion  of  thought.,  loss 
of  animal  spirits,  or,  on  the  other  hand,  an  undue  buoyancy  with  sleep- 
less rc-stlessm-ss.  I  believe  the  character  of  the  coming  general  |wrulysis 
is  genenilly  foreshadoived  by  the  nature  of  these  earlier  warnings,  thoitgti 
this  is  not  always  the  case. 

Lastly,  I  would  call  special  attention  to  a  group  of  warnings  which 
might  be  consldcrud  with  tlie  symptoms  of  Social  Ataxy,  but  as  they 
have  especially  important  relations  I  prefer  to  place  them  apart.  I  refer 
to  the  norai  jtervfTsiuns  which  in  not  a  few  cases  precede  the  rect^ition 
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of  general  pamlysis.  Crimea  against  tnnmlity  and  propriety  are  the  raoet 
cumnion,  &uch  as  criminal  assaults,  ind'ccent  exposure,  bigamous  niurriages, 
and  tbo  Uko  ;  or,  again,  aiealing,  getting  money  uridpr  false  prt-tcnces, 
and  reckless  conduct  of  liiislneaa^  with  apjiarent  fraudul«iit  intent,  may 
lie  ihfl  kind  of  backsliding.  Faintings,  hilinun  attacks,  and  attacks  of 
"  petit "  or  "  grand  nml  "  also  occur  aa  warnings. 

The  invasion  may  lie  ap[»irenlly  quite  sudden,  and  it  may  appear  first 
on  the  motor,  the  sensory,  or  the  intellectual  aide.  The  first  symptoms 
of  the  diM«a«o  may  be  but  the  Buddcn  increase  of  any  one  of  the  warnings. 
A  fit  of  one  kind  or  another  may  be  followed  by  all  the  mental  and 
physical  signs  of  general  panilysis.  An  attack  of  mania,  whether  this 
be  of  the  etmpla  emotional  or  of  the  delirious  form,  may  pass  into  general 
paralysis.  Melancholia,  or  more  silliness,  may  be  the  earliest  feature 
of  the  disease.  In  rarer  Oises  "  foh'e  circulaire  "  or  alternating  insanity, 
systematised  hallueinational  or  delusional  insanity  seem  to  initiate  the 
diiiease ;  the  fact  being  that  the  degeneration  varies  in  the  [>art  of  the 
brain  which  is  chiefly  and  earliest  affected,  and  consequently  the  earliest 
signs  of  the  disease  vary.  To  sum  up  :  the  dii^ease  may  I>o  recognised 
suddenly,  and  any  form  of  mental,  motor,  or  sensory  disorder  may 
appear  as  its  first  symptom.  In  some  caso-s  the  patients  seem  to  have 
been  peculiar  for  many  years,  or  even  to  have  shown  symptoms  from 
early  youth  which,  becoming  exaggoratod  later,  prove  to  be  iorcruuuore  of 
genera!  paralysis. 

Forms  of  general  paralysis. — Though  various  authors,  including 
Dr.  Micklc,  have  described  certain  special  varieties  of  disease  in  which 
specific  changes  in  the  nervaus  centre^.are  connected  with  definite  mental 
disorders,  I  have  nnt  been  able  to  satisfy  myself  that  these  divisions  can 
1m'  dotSnitely  made.  It  is  convenient,  however,  to  rercigtii-se  the  fact  that 
the  symptoms  generally  combine  in  one  or  other  of  the  following  clinical 
groups  : — (i.)  Acute  or  galloping  general  paralysis  ;  {ii.)  ordinary  general 
paralysis,  with  manii  and  exaltation  of  ideas;  (iii.)  melanchoHc-hypo- 
chondriacal  or  stiiprjrose  general  paralysis  ;  (iv.)  progressive  dementia 
with  general  paralysis;  (v.)  general  paralysis  of  the  double  form  ;  (vi.) 
spinal  geneml  ptiralysis,  that  is,  licginuing  with  ataxic  cir  spastic  symp- 
toms ;  (vii.)  general  pamlysis  in  woman  ;  (viii.)  developmental  or  adoles- 
cent  general  j^amtysis  ;  (ix.)  senile  general  paralysis. 
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A'oCe. — In  thd  privstci  w»k%  the  total  numbrr  of  paHrnts  shovring  dogrora  of  Dementia 
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(i.)  j'ieuie  or  gtdUipiiig  genrral  parilt/m. — The  chief  charaeteristie*      

disease  ia  the  rapitHty  wilh  ohich  the  whole  of  the  aj-mploms,  both  pfarsicil 
ami  menuil,  may  nni  thn>iigh  their  course,  a.i)d  oiid  fatally.  The  oiiiaM 
of  death  may  have  been  long  nt  work  :  signs  of  mental  decay,  indeed, 
may  have  boon  passed  over  as  unimportant  till  the  cata«trophe  revealed 
them  in  their  true  light  The  tinder  was  dry  for  the  spark,  and  destruc- 
tion ia  the  result.  In  some  cases  death  has  taken  place  in  six  wcek&. 
in  others  in  from  three  to  six  moTiths.  In  one  group  of  such  cases  acut« 
delirium  or  acute  delirious  mania  iishers  in  the  disease,  and  probably 
Hunie  of  the  fatal  uii^oa  of  delirious  niania  are  rcidly  cuKCit  of  acute  general 
paralysis.  A  sudden  febrile  illness,  a  sudden  moral  or  phyeical  blov,  or 
a  fit  may  start  amtc  general  paralysis.  Acute  delirious  mania,  or  a  most 
remarkable  state  of  restless  activity,  with  some  rise  in  tcmpcratnre,  seta 
in ;  the  tremor  of  the  musclea  about  the  mouth  in  generally  well  marked, 
the  defect  of  sj}eech  is  early  and  well  marked,  emaciation  rapifl,  face 
flushed,  and  the  expreasion  anxious ;  excitement  is  rapidly  followed  by 
mental  weakness,  loss  of  veeiwi!  and  rectal  control,  bedsores,  rapnl 
exhaustion,  and  death.  Fits  arc  not,  in  my  experience,  comiuon  in  thit 
form  of  the  disease,  though  they  mjiy  initiate  it. 

It  ia  interesting  to  note  here  that  a  certain  number  of  patients  who 
have  acuto  delirious  mania  recover  ;  certain  others  are  left  permanenily 
weakened!  in  mind,  and  a  few  pass  from  acute  dulirious  mania  into  general 
paralyaifi.  The  general  pan^lysis  thus  started  by  df^lirinua  mania  is  not 
always  of  this  acute  and  rapid  kind,  but  may  belong  to  either  of  the 
other  fonns. 

Typiratcaie  of  Oentrat  Paralptia. — The  fallowing  i»  a  specimen  of  an  ordinaiT' 
ouc  uf  gvTiCM'ul  paralysis.  A  married  luan  of  nlx>tU  4S,  of  active  habita  and  with 
plenty  of  aliilily,  n«it  l»elongiiig  lo  a  neurolic  family,  who  ia  early  youth  hoi 
been  a  free  liver,  lifteen  yaare  l>ernre  had  contracted  Avphilio,  of  which  bo  thuiiglil 
very  little,  03  he  htul  few  or  no  canfititutional  symptoms.  He  niorri^  when  the 
daugvr  uf  iufcvtiun  hod  paaiieil,  and  fur  some  titiic  he  iniJuIged  very 
ttexiial  ciiniii-ction  ;  but  he  i>t«afliei:l  douii  amt  was  a  tliuruiighly  g<r»jd  iittd 
man  of  biwimaw.  Certain  seveit-  money  lt»**!«,  due  to  mi  fault  of  hia  own,  worried 
him,  broke  down  his  flleep  and  appi>tite,  and  he  sought  relief  in  alcoboL  Ke 
compliiiucd  uf  headache  and  losa  uf  puwtr,  and  was  regarded  an  neurai^thetkic  At 
thin  time  pest  and  travi;!  wpre  advist^l.  H*i  wiis  very  enuitifiDitl,  even  h^'stencol ; 
at  other  tiinea  he  was  apprehensive  and  hypochondriacal.  Change  and  rest,  how- 
ever, seemed  lo  w-t  him  up,  and  in  two  or  three  montlLt  he  retunKil  to  work  &irly 
welL  He  fell  down  uncuntKiuus  in  "  epilepsy";  from  thi»  allurk  he  reoarend 
in  a  few  flag's,  hut  some  defet^t  remaine'l  in  Iuh  Hpeech ;  he  lieMilated,  and  did 
not  articulate  clearly.  Now  he  took  more  prrilongod  rest,  and  when  he  cam'* 
liack  to  tiKwii  all  hii^  friends  were  stnick  with  hiii  buoyant,  exuberant  health ; 
and  he  said  he  felt  better  than  he  I»ad  felt  for  years.  Thia  feeling  of  bnoyancy 
led  to  amorousiiL-si,  and  not  content  with  home  he  got  into  bad  company  and 
ieandat  aroee.  lie  mpidly  Ijecamc  inloleiant  of  interfen'noe,  irritable,  and 
pflAMonate  Thi:a  iUii-i  at  unreet  ended  in  a  sudden  onthurat  of  mauia^vith 
violence  and  extravagance,  during  M-hich  endless  telegrams  and  letters  were  f«^t 
to  distinguished  pertuns  to  whom  be  was  UDknown.      Sent  to  an  as}~lum,  be  fell 


at  tinw  into  all  tdc  wBjs  of  llic  plat-e,  making  liiinwlf  tliu  a^nN-aMe  frifinl  of  one 
ami  nil,  -imi  m-vpr  Keeiniii^  tn  lii-e  in  hiR  work  and  play-  By  tdin  linio,  however, 
the  chaiigt*  in  hix  expTv»^icm  and  in  hin  mtpact  wae  vM  xiiAckvd  :  hu  gait  wa« 
alleretl,  ]iii>  pupils  unequal  and  Blii^^b,  his  writing  dumped  and  specc-h 
cli[)p4.><L  EviTy  avjiUublc  piect.-  uf  pajior  was  M'iz4xi  for  vohLniiiiuiu  scrilihliug. 
Still  litUe  or  no  change  was  seen  in  lii.t  tern pemt lire  or  in  his  general  ctrciila' 
tioa,  ilioiLgU  after  extfrelse  liin  hreailiing  jseoiuHtl  to  gt't  shorter.  He  had  loet  all 
his  finer  actiuii-etiienU,  and  though  he  would  ennf?,  or  pky  on  the  piano,  hii 
perfomiaufi^  wei*  tVeljle  and  faulty.  Mtiuory  was  failli]^',  Imt  still  was  fuir  j 
howfv&r,  h»  haii  tiiy  p<i»'i>]'  of  appreciating  hif>  own  condition,  and  still  thought 
hini»e]f  in  i^rfect  he.i]th.  Sleep  waa  profound  and  apj^tite  good.  This  period 
of  excitcincLt  laslud  for  about  Ibur  luuulh!),  to  ho  rfplaci-d  by  a  phase  of  gvnt-ral 
dbetati^fiu'tioii  with  liin  jxitition  and  snrroinidingn.  He  complfiinwl  incessantly 
that  he  ought  nev«r  to  have  U-en  bniuglit  lo  an  ai-ylum,  and  hv  appaled  to 
constantly  fur  release  that  at  last  this  w,ih  frranted  nt  the  wish  of  his  wife.  At 
homu  ht.'  wa«  txactiiig,  irritablt-  and  tiiutahk-.  A  cliangu  into  the  quitt  country 
vtnA  trii^l  with  markefi  gain,  but  a  return  to  London  was  fullowefl  by  iinnlher 
but  miiofi  slighter  tit  which  k-ft  the  mind  much  weaker,  and  tht.-  patient 
now  exliiliitwi  the  chftracleri.''tic  "  facility."  He  would  read  chiklii)h  novpla  and 
cry  OVLT  tliein,  (jo  out  for  th«  vamo  walk  daily,  and  lie  perfacCly  Batiafiwl  wilh 
hiiaself  and  his  siirrDuniliitgs  and  excursions.  81et.>p  being  very  good  ami 
appL-titw  greedy,  he  got  very  fal,  hi»  facu  lost  exprtrsiion,  and  his  i^kin  became 
eallow  and  greaflv.  This  calm  rontinued  for  six  nio:ithe,  when  a  severe  tit 
of  an  a|>opLt>ctiform  character  Inft  him  for  tN>nie  days  hemiplegic  and  aplta«ic. 
The.*e  ."synipUnnfi  slowly  passed  otf,  bnt  the  man  now  began  rapidly  to  lose 
montat  and  iHMlily  strength ;  he  laughed  to  hint!«lf,  wm  nrgleclfnl  of  eleanlinoK, 
oooaMoimlly  Inst  contnnl  of  rer;tniii  or  bladder,  and  ate  ravenou&Iy  wilhout 
niastication  ;  at  tiuiiis  he  was  irritable,  bnt  too  weak  to  give  much  trouble 
He  g«.>t  thinner  and  di.'^jxjwd  to  bedsores  over  the  sacium.  While  trying  to  get 
out  of  his  chair  lie^  fell,  and  a  rib  was  fractnrenl,  but  no  complaint  of  pain  waa 
made  Soon  after  other  fits  occnrred,  and  for  some,  days  he  was  in  a  "  statiia 
epilepticiut.''  One  ann  was  now  noticed  to  be  contiacling,  and  ho  was  too  help* 
less  to  sit  up. 

The  accund  and  third  stages  had  occupied  a  year ;  the  bed-ridden  paralytic 
state  D:)ntinue>l  fur  six  or  seven  months,  during  which  his  lindjs  uontracted.  He 
BL-cmed  cinite  iinconAcjous of  his  surroundings ;  still  thti  or:ganic  reflexes  penuted, 
BO  that  anything  pUcp<l  on  his  lii>s  caused  a  swallowing  movement  Tluis 
paralysed,  einiu' luting,  mid  incoutiueut  of  urinu  und  sluols,  recognising  no  one, 
he  remained  till  the  tenij>e.mture  mHe^  with  pneumonia  at  the  htuv.  of  one 
lung ;  this  rapidly  spread,  and  with  a  teni]forary  gleam  of  reason  biefore  his 
death  he  died  quietly  at  the  end  of  about  three  years  fruiu  the  time  tliu  ditwaac 
WM  first  fully  recognised. 

(ii.)  Hie  ordinart/  mnmacal  gtneml  parahfsis. — It  is  almost  always 
preceded  hy  a  elight  period  of  dt;pryssion,  which  oft«n  assumes  i\  hypo- 
cliondriacal  aspect*  It  then  resembles  ordinary  mania,  neiirly  always 
asaociated  with  expansive  hcnevnlencH  with  tho  most  wonderful  exaltation 
of  ideals.  The  exaltation  is  all  but  universal,  so  that  the  patient  helievoa 
himself  to  be  weiilthy,  heauliful,  a  poet,  an  author,  an  athlete,  and  an 
immortah     Kestlessness  is  alsu  well  marked  in  these  cases,  but  next' 
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Ui  exi)aii3ivcness  probiibly  "  facility  "  (as  it  is  calkd  by  Dr.  Clouslon)  a 
mtist  chamcteristii*.  Tlio  patient,  though  helicvin.i;  himself  to  be  so  miglity, 
yet,  like  a  child,  is  very  ren^Jily  HiverU'd  from  one  fiul>joct  or  piirpoM  to 
another.  The  mania  assumes  the  emotional  or  hysterical  aspect^  and  thr 
more  marlctid  this  is  the  gre»t«r  the  chatice  of  rcmissioa  The  seooad 
and  third  sLagca  arc  alike  in  all  the  various  forms. 

(iii.)  Tfte  mehtirhiilic  finnti  fif  fjaiertd  jmrah/sJs  is  not  alwu\'8  0BI(f  ti 
detection.  In  many  cases,  as  already  said,  there  is  a  (»eiitKl  of  deprearfei 
which  niay  be  of  very  short  duration.  General  paralysis  may  ho  osaociated 
with  any  of  the  vuriuiis  forms  of  inelancholta.  Thus  active  resistive 
melancholia,  and  melancholia  with  stupor,  may  bo  met  with.  Hypo- 
chondriasis is  very  common  in  general  psiralysis,  and  I  have  seen 
melancholic  patietit^  with  cvtreme  enlargement  of  ideas — ^as,  for  exam)ile, 
to  inia^'ine  stich  an  occluHiun  of  tho  bowels  that  if  they  bur»t — as  they 
must — the  world  would  be  flijoded  by  the  enipti«)n.  One  such  patient 
believed  hiYnself  to  lie  a  mass  of  syphilis,  and  that  he  would  give  the 
disease  to  hiuidreds  of  men  in  the  city.  In  my  experience  hypochon- 
driacal notions  of  bowel  obstruction  arc  common  in  tho  melancholic 
forms  of  general  parnlysis. 

It)  many  cases  of  melaneholia  there  is  great  diflictilty  in  getting  the 
patient  to  speak  or  to  put  out  his  ton^u,  and  consetiuently  It  is  often  hard 
in  the  earlier  atagea  t.o  form  a  diagnosis.  Not  inErtt«(uentIy  I  have  been 
misled  into  thinking  the  case  to  be  one  of  simple  melancholia  till  I  found 
the  patient,  t[iou<u;h  makiri^  constant  complaint^  was  getting  fat;  then  it 
was  found  that  bis  pupils  were  unequal,  his  speech  was  defective,  and  his 
reHexen  abnoi-mni  ;  or  perhaps  the  onset  nf  fits  cleared  up  the  diagnosis. 
Not  only  marked  melancholic  symptoms  but  even  "  persecution  mania  " 
may  be  an  early  sytnplom  of  general  pitralysis.  I  have  known  one  duui 
who  with  all  the  physiciii  signs  of  general  paralysis  only  exhibited  simple 
witakne.'ui  of  rairul  and  the  delusion  that  he  had  scabies,  which  he  was 
always  anxious  to  show  to  all  visitors.  Another  man  was  very  dangerously 
suicidal  because  he  thought  ho  was  infecting  the  city,  and  that  therefore 
crowds  were  waiting  to  lynch  him  outside  his  house.  Though  suicide  is 
not  common  in  thp  ordinary  general  jiai'alytics  it  may  occur  in  the  melan- 
cholic and  persecuted  patients. 

It  iu  of  great  importance  in  this  group  to  recognise  the  want  of  pro- 
portion Iratween  the  bodily  and  mental  eymptams :  thiu  if  a  man 
complaining  of  being  miserable,  of  being  obstructed  in  his  Kowels,  or  of 
being  persecuted  by  his  cnemips,  yet  cats  well,  sleeps  well,  and  gains 
flesh,  he  is  either  a  chronic  melancholic  or  possibly  a  general  paralytic 
]ta-)sirig  into  dt^mi-ntla.  Remissions  ai-o  less  common  in  the  melan- 
cholic than  in  the  maniacal  form  of  general  paralysis ;  fits  of  various 
kinds  may  occur,  and  there  is  generally  a  IcadcDcy  to  fatnew  and 
dementia 

(iv,)  I>i'iw.t>ffii form. — ^^Tiereas  most  genenil  paralytics  passultimatrlr 
into  dementia,  some  of  them  pass  into  weakness  of  mind  frrmi  the 
outset,  being  from  the  first  dull,  heavy,  iiLdolent  and  sleepy.     Although 


they  got  weaker  as  the  disease  advances,  yet  they  rapidly  fatten  and  are 
vury  liable  to  &t3.  In  sume  tbu  fir»t  slago  is  one  I'ather  of  menltil  con- 
fusion than  of  mental  defect,  but  dcmontia  comes  on  later.  Some  of 
those  demented  CAses  begin  with  fits.  It  has  Ikeen  p>intcd  out  nlsewbora 
that  the  progressive  stages  of  general  paralyRJ*;  are  summarily  represented 
in  the  slages  of  drunkenness  ;  for  alcohol  will  make  one  man  emotional, 
aworuus,  or  pugnacious,  another  sontimcnUJ  and.  lachrymose,  and  a  third 
merely  stupid. 

It  is  common  to  meet  with  cases  of  general  paralysis  of  the  simple 
pi'ogrcasivo  demented  type  in  general  hospitals,  and  many  such  are 
ti^uutod  at  home  as  cases  of  "softening  of  the  hrain.''  It  must  not  he 
forgotten,  however,  that  the  most  placid  and  docile  of  patients  may  sud- 
denly become  violent  and  maniacal. 

(v.)  C\iT\ilar form  of  yen^ml  panihjsis. — This  is  to  my  mind  the  most  diffi- 
cult of  all  forms  to  detect  and  t4)  define.  It  is  among  those  sunVring  from  ibis 
form  of  general  paralysis  that  so  many  "  cures  "  are  reconled  ;  and  it  whs 
not  till  I  had  been  misled  several  times  by  such  cjiaos  that  the  nature  of 
the  disease  dawned  upon  mo.  This  variety  may  he  doscjilied  in  a  veiy 
few  worrls,  hut  the  deiwription  will  not  prevent  mistakes  being  made  over 
and  over  again.  A  patient  (all  mine  have  been  men),  of  the  age  and  with 
the  ordinary  htstory  of  gonorul  [wraly.'ii.s,  beeumes  very  cxti-uvagant  and 
exalted ;  he  will  boast,  I'ush  about  the  town,  give  presents,  make  love, 
drink,  and  get  into  the  hands  of  the  police  ;  in  jail  or  in  an  asylum  a 
diagnosis  of  gener.il  paralysis  is  made,  but  he  slowly  improves,  expresses 
gratitude  and  contrition,  and  is  sent  hurae  "  well,"  the  doctor  believing  ho 
has  made  a  mistake  in  diagnosis.  A  year  later  the  |jatient  is  seen  again, 
but  now  is  in  a  state  of  profound  melaiicholia  with  refusal  of  food, 
and  the  physician  feels  sure  that  his  original  diagnosis  must  have  been 
wrong.  Slowly  this  melancholia  passes  off  again,  to  be  followed,  after 
an  intcn'al  of  varying  duration,  by  acute  mania,  resembling  the 
prennns  attack  even  in  it«  minutest  details  ;  this  gives  way  again  to 
calm,  and  perha])s  to  a  second  '*  recovery."  After  the  lapse  of  several 
years  the  isxtifnt,  howcvt-r,  presents  the  ]>hysi<.al  and  mental  signs  of 
general  panilysis,  of  which  disease  he  dies.  I  do  not  know  any  way 
of  avoiding  mistakes  in  these  coses  beyond  careful  observation  of  the 
phy.Hicid  signs. 

(vi.)  Syimxi  peneral  paralifsis. — General  paralysis  may  follow  symptoms 
of  tabes  dorsalia  which  may  hiive  lasted  for  some  years  without  any 
apixirent  mental  defect ;  or  it  may  be  prece-iled  by  marked  eigns  of  s[Kistic 
paraplegia.  It  is  possible  that  general  jiamlysis  may  follow  disseminated 
selerosis ;  I  have  seen  such  oises,  but  I  am  in  doubt  about  the  affinity  of 
the  two  diseases.  It  is  thought  by  some  authors  that  peripheral  neuritis 
—  whether  due  to  injury,  lead,  or  alcohol — may  give  rise  to  general 
paralysis ;  and  accordingly  a  form  of  general  paralysis  of  an  ascending 
propagated  eourac  is  described. 

(vii.)  Oenertil  jKimhj.^u  in  icomfn. — It  used  to  be  doubted  whether 
general  paralysis  ever  occurred  in  women,  and  it  is  certain  that  women 
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of  thfi  educitwi  classes  rartly  suflirr  from  it  1  think  there  la  no  loopt 
any  d(niht  but  that  oven  gentlewumeii  suffer,  though  to  a  much  1m 
degreu  than  men.  Thero  ore  no  upecial  Bvmptoma  to  separate  the  geunt 
jMiralysis  of  men  from  thi*t  of  womeiu  It  usiwllj*  occurs  mther  et^ 
in  life,  it  tiiia  a  l^siulcnc:}'  to  lost  longer,  fits  are  not  so  cummon.  ud 
dementia  sets  in  ea.rlier,  the  palivnt  rapidly  {Muuiing  into  &  quiet  rhildiib 
etate.  I  think  the  reflexes,  i\&  a.  rule,  are  much  more  cxaggenitod  in  toom^ 
and  it  is  rare  tu  ineot  with  atAxic  sj'inptnnis  ;  this  is  the  mure  itit^rao- 
ing  when  we  remember  the  rarity  of  tabes  in  women.  Women  im; 
menstniiito  up  t*)  a  very  advAiicol  stAgo  of  general  pai-nlysia  ;  even  ia 
the  second  stage  they  may  bear  children,  become  pregnant,  and  M 
delivered  normally.  Children  born  of  general  paralytic  parenU  (■( 
either  sex)  will  piubably  show  signs  of  degeneracy ;  they  may  be  idiob^ 
imhecile-,  or  viciouB. 

(viii,)  iffDelopmrnUtl  or  atiolrseent  general  paraly»U  will  be  describtd 
hereafter  by  Dr.  Cloiistou.  I  have  seen  several  such  casc«y  the  majorit; 
having  been  taken  at  first  to  bo  coses  of  disseminated  sclerosis,  and  itiv 
not  tilt  later  that  suspicions  of  general  paralysis  arose  This  form  aur 
occur  in  children  from  twelve  years  upwanls  ;  I  see  no  reason  why  infaan 
should  not  also  sutfer.  The  progress  of  the  disease,  in  my  experience,  if 
not  rapid  ;  but  dementia  appears  early,  and  there  is  rather  a  gnidiuil  decay 
tban  a  disordt-r  of  the  intellects  Paralysis  soon  occurs;,  6ta  are  oat 
unconinion,  and  the  jiatients  slowly  die  exhausted. 

I  have  never  yet  met  M'ith  such  a  c-ise  in  which  there  was  not  evi 
of  p-ireiital  syphilis — a  very  interesting  fact  in  connection  with 
of  the  disease  in  the  adult. 

(ix.)  SfniU  general  paralyfix. — This  rariety  is  not  recognised  by  muf 
writers,  and  1  am  not  inclined  to  regard  it  as  a  very  distinct  form  of  ths 
disejLse.     I  have  already  pointed  out  that  progressive  decay  of  bodily  and 
mental  functions  is  the  essence  of  general  jmnilysis,  and  the  Bame  may  \m 
said  of  senile  dementia  ;  but  the  latter  is  rather  a  normal  extinction  of  t^e 
higher  functions,  while  the  former  is  a  premature  and  unnatural  deoty. 
It  is  recognised  that  some  senile  persons,  mostly  men,   exbi>iit  a  wil^ 
excite^],  acid   extravagant  tniin  of  symptoms,  during  which    they  muls 
their  money,  go  in  for  sexual  debauches,  drink,  and  lK.'have    like  genrnJ 
paralytics ;  yet  in  most  of  these  thero  is  not  the  universal   benevolence 
which  is  common  in  general  paralysis,  nor  is  there  the  marked  defect 
of  articulation ;    the    physical    weakness    is   rather    paralytic    from    ihi 
first  than  mere   enfeeblemenU     The   nieraory,   loo,   is  mure    olTcctcd  in 
dementia   than   in    general    paralysis,   and   if   fits   occur   they  are   own 
probably    apoplectic    than    epileptic.       There    are    cases,    howerer,   in 
which    all    the  symptoms  of    general    paraly^s   occur  in   patienls  over 
sixty,  and  such  cases  must  be  called  c:ises  of  senile  general  parmlyiisi 
and   I   know  no  limit  to  the  age  when  true  general    paml^-sit  auy 
occur,  for  as  age  is  a  relative  term  so  the  diseases  of  old  age  must  l* 
relative  also. 
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Duration  of  the  disease  and  of  its  stngee.  Tins  may  vary  from  a  few 
weeks,  in  the  acutti  form,  to  many  years  in  some  of  tliu  clironic  forma, 
or  in  those  in  which  prolonged  remiBsioiis  have  occurred.  I  have  found 
the  average  duration  in  private  cases  to  he  about  three  years  from  the 
first  djagnoeis.  Taking  the  history  of  the  wariiinga  and  the  early  eto^ca 
of  the  dittcasc,  I  should  cattmute  it^  Jurutiuit  in  private  |)atit:iit»  of  the 
upp«r  clasa  at  about  five  years  from  the  very  J>eginning  to  the  end.  1 
have  known  of  one  or  two  luidoubted  castas  which  lasted  from  twelve  to 
twenty  years.  1  am  inclined  to  think  some  well-marked  cases  never 
advance  beyond  the  prixlromaj  Rtage,  tliat  indeed  there  may  be  an  early 
arrest  of  the  process ;  and  I  believe  that  in  occasional  cases  arrest  may 
occur  dming  either  of  the  other  slji.j;ea  ;  at  any  i-ato  coinploto  rendssiotis 
may  occiu'  during  the  ijrodrunml  stiige,  the  stage  of  excitement,  or  tha 
stage  of  paret^JH.  T  know  of  no  guide  t**  the  probable  duration  of  the 
various  stages,  and  I  do  not  think  there  is  any  definite  proportion  between 
the  length  of  the  several  staguii.  Cases  which  begin  with  y^xy  acute 
mania,  excitement,  and  exaltation  more  frequently  present  remissiona; 
cases  beginning  with  steady  loss  of  mental  jKiwer  rarely,  if  ever,  have 
remissions  ;  but  the  disease  may  be  arrested.  Iti  a  remission  not  only  is 
there  no  progress  of  the  diseawj,  but  also  a  gain  of  power ;  in  aiTcat  the 
progress  is  stoppeil  but  no  gain  is  made. 

Symptoms. — Kimt  I  shall  take  those  which  may  be  railed  thf!  more 
characteristic,  and  refer  later  to  the  less  common  BymptomR.  The  only 
alwolutely  characteristic  symptoms  aie  progressive  paralysis  and  progi-c»- 
sive  dementia,  states  which  scarcely  need  any  deBcription.  On  the  mental 
side  we  find  loss  of  the  highest  self-control,  which  is  shown  in  different 
ways  in  diH'erent  persona  ;  there  is  a  loss  or  defect  in  the  highest  and 
most  special  acquirements — loss  of  power  of  self -judgment,  and  of  judg- 
ment in  affaira,  often  engendering  extravagant  notions  of  poi'sonal  worth 
ami  power.  The  emotional  Instability  is  also  a  result  of  defect  of  control. 
AVill  jiowor  is  in  defect,  so  that  the  patient  is  facile  and  easily  moved ; 
there  is  defect,  too,  in  the  registratiou  of  reeeat  impressiouH  (loss  of  roccub 
memory). 

On  the  sensory  nide  there  ix  frequently  some  loss  of  a  special  sense, 
and  occasionally  hallucinations  or  illusions  ;  these  again  may  be  temporary 
or  recurring. 


On  the  motor  side  there  are  defects  of  facial  expression,  of  speech, 
of  writing,  of  gnsturo,  and  of  gait. 

On  the  niitritiona]  aide  the  higher  or  more  organised  tlasues  are 
replaced  by  fatty  or  dogenciulivu  products.  There  is  also  tendency  to 
viiscuhir  and  circuhitory  changes.  The  blood  it^ejf,  I  believo,  undef^OM 
some  obscure  alteration. 

Loss  of  the  highest  mental  control  pemiLts  many  impulsive  acts  and 
emotional  outbreaks.  An  external  impressiwi  may  le;id  directly  to  an  im- 
pulsive act  !>!■  tu  a  sudden  emotiana.1  outburst — mere  reflex  acts  uncontrolled 
anil  undirected  ;  must  of  the  e-irlier  syniptoras  depend  on  this  defect  of 
control,  which  shows  itself  also  in  a  loi^s  of  delicacy  in  performing  the 
most  refined  and  specialised  acts.  Tact  and  accomplisliment  arc  lost ;  tJic 
artist  is  no  longer  exact  in  drawing  or  sensitive  in  colour;  the  musidjui 
loses  sense  of  time  and  harmony  ;  the  arithmetician  is  no  longer  nimble  in 
compnUition  ;  the  clerk  is  slow  and  awkward  in  his  •vrriting ;  the  actor  loses 
the  versatility  and  mobility  of  his  fcjitures;  the  artisan  is  discharged  for 
careless  work ;  the  domestic  servant  gets  into  disgrace  for  frequent 
breaka*j:cs.  The  finer  defects  may  rim  together  in  several  lines:  thus 
the  cleik  may  write  badly,  speak  thickly,  and  walk  awkwai-dly  ;  uid  the 
artist-  may  be  deficient  not  only  in  his  own  special  art  but  in  reUtod 
Hcc^uiremenu  also. 

The  defects  in  the  hifjhest  control  may  he  pro^essivo,  or  they  may  be 
well  marked  up  to  a  ccrtuin  point  iuul  then  seem  to  be  arrest^'d.  There 
mjiy  bo  remissions  also  in  the  individual  symptoms.  The  loss  of  solf- 
knowleilge  is  a  very  impcirtant  symptom;  for,  although  it  is  common  for 
persons  of  unsound  mind  to  fail  to  realise  that  they  are  unlike  tliems«lvm 
and  unlike  othcr»,  this  lack  of  self  knowlo<]gc  is  most  niaikcd  among  the 
general  p;iralytics.  The  gencml  paralytic  seems  iucapiible  of  knowing 
himself,  and  of  recognising  or  comparing  his  jwat  and  present  stAtes  N"o 
amount  of  experience  enables  even  a  medical  man  to  recognise  the  disease 
in  himself,  llioiij|;h  he  may  indeed  have  been  an  asylum  aictlical  olficer. 
Such  a  one  may  be  bypoehotidrJacal  at  the  onset  of  the  disejise,  and  in 
droad  of  it ;  but,  when  he  has  once  passed  into  the  buoyant  stago,  he  is 
quite  inca;)able  of  realising  his  states  indee<l  will  tjike  a  nsitor  round  his 
wards  and  point  out  other  patients  who  have  similar  symptuius  to  hiit 
own,  without  being  able  to  recogui.40  them  in  bimaclf.  Tliis  want  of  self- 
knowledge  ]e4ids  also  to  the  grandiose  idea.%  the  egotism,  and  even  to  the 
change  of  notions  as  to  personality  which  partly  depend  on  thera.  Patient* 
may  lose  the  feeling  of  self,  and  this  may  go  farther,  so  that  they  have 
confused  ideas  of  their  own  identity,  and  may  even  lose  themselves  alto- 
gether. I  Imvu  met  with  patients  who  sought  for  themselves,  und  eren 
look  off  their  clothes  U>  se*  if  they  were  really  there. 

jUcf/ti/t'nHtfir'f. — Exaltation  of  idejis  may  depend  on  loss  of  thought- 
control,  each  idea,  as  it  passes  through  the  mind,  being  seized  as  real  and 
appropriate.  The  mind  is  thus  coloured  by  every  i>assing  ware  of  thought, 
and  naturally  as!)nmes  the  happy  guises  of  the  great. 

Exaltation,  though  common  iu  general  paralysis,  is  not  invariable,  nor 
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is  it  confined  to  this  diseoso.     It  may  be  present  in  ordinary  and  in 

alcoliulic  m.'iniii,  in  dt-huiioiuil  iiiHniiity,  aiid  in  ptimnoiA ;  tbe  exaltation  of 
general  paralysis  difftira,  however,  from  the  other  fonna  in  its  universality 
and  honevnli'iu-o.  Thu  genend  puralytic  at  one  moment  is  uti  at-Lor,  at 
iinother  a  binliop  ;  he  sees  no  i  noon  sis  t^ncy  in  being  at  once  a  god  and  a 
iockcy,  a  poot  and  a  uuHionairc ;  as  a  nde  he  is  ttotievolcnt  in  his  exalta- 
tion, being  willing  to  grant  |>ower  and  wealth  to  those  alMiut  him.  Tho 
patient  with  monomania  of  grandeur  as  a  part  of  delusional  ins-inity  is 
usually  content  with  his  ono  great  idwi,  and  is  not  in  tho  least  disposed 
to  give  up  hi3  poivor  or  to  share  it  with  others. 

Exaltation  is  not  only  as^toctated  with  the  inaiiiueal  or  ex|»in8ivc  form 
of  general  paralysis,  but  may  occur  also  in  the  other  forms  of  mental 
disorder  which  may  form  part  of  it.  1  have  met  with  melancholic 
general  panilyties  who  have  thought  tliat  millions  of  devils  were  torturing 
them  ;  and  1  may  refer  again  to  more  than  one  fuiticut  who  supposed  his 
bowels  to  be  obstructed  by  millions  of  tone  of  faites.  In  other  cases 
delusions  with  idejis  of  persecution  liave  been  associated  with  notions 
that  all  tho  world  was  in  loague  against  them. 

It  is  noteworthy  that  in  general  paralysis  there  may  be  a  dual 
conAciousn^Ks,  so  that  while  the  ptitient  talks  nf  his  ntillions  of  gold  and 
diamonds  he  may  yet  remember  the  state  of  his  balance  at  the  bank,  and 
act  consisloully  therewith. 

Mieroriumia  is  a  name  used  in  contrast  to  megalomania  and  to  indicate 
what  I)r.  Mickle  calls  "belittlement."  This  owuns  more  frequently  in 
general  paralysis  than  in  any  other  form  of  mental  disorder;  but  it  is 
raro  even  in  this.  The  patients  say  they  feel  so  smidl  thoy  can  go  under 
doors,  or  they  can  got  through  cracks  and  keyholes.  This  feeling  of 
heliltlemrnt  may  bo  associated  with  some  cutaneous  anesthesia;  as  the 
opposite  idea  of  greatness  or  swelling  of  body  may  depend  on  hyper- 
a.-stheaia.  Micromania  is  met  with  in  ecrtain  other  cases,  but  cbieHy  in 
senile  degeneration,  or  mental  degeneration  of  one  kind  or  another.  I 
have  met  with  senile  patients  who  spoke  of  themselves,  and  of  all  about 
them,  as  "  httle  things." 

Kmotlvual  inditbihttf  is  very  rarely  absent  in  pencral  paralysis,  and  is 
(jften  ono  of  the  earliest  symptoms;  thei-o  is  a  tendency  to  exaggerate 
both  the  joys  and  the  sorrows  of  life  ;  usually  it  is  marked  by  inci-eased 
irritability,  so  that  tho  fonnerly  dfrcilo,  good-tempered  man  becomes  hai"d 
to  live  M'ith.  In  rare  instances  the  change  is  of  the  opposite  kind,  the 
bad-tempered  man  becoming  more  ejisy  to  manage.  Crying  and  passion 
are  both  cumnion  in  general  paralysis,  and  it  is  well  to  remember  that 
hysteria  occurring  in  a  middle-aged  man  is  very  frequently  an  early 
symptom  uf  general  i>aralysi^. 

The  gcnend  paralytic  is  pleased  with  a  feather  and  tickled  with  a 
straw  :  ho  will  sob  over  the  penny  novel  and  weep  over  the  vulgarcst 
drama.  The  ease  with  which  men  are  affected  by  emotional  causes  is  a 
gauge  to  their  stability,  and  is  a  good  indication  of  the  decay  produced  by 
ngc  or  disease. 
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The  defrcl  of  wiil-jwwer^  nlveady  clescribed  as  one  of  the  well-miriMd 
features  of  the  disease,  and  the  facilUi/  (uf  Cloiuton)  are  aeen  not  onl/u 
emotional  weakness  but  in  the  want  of  will  which  makes  it  uftvn  ouy  to 
guide  those  patients  for  their  welfare ;  dctei-miued  and  olMiiiuile  perfa^l 
ii  at'gucd  with,  ihcy  may  he  divt-rtwl  by  chaiiging  the  direction  ot  thai 
thuu^hta.     Want  uf  wiil  may  shuw  itfielf  in  some  coses  ua  true  folia  4i 

Merrwrtf  is  affected  in  very  various  ways :  one  of  the  earliest  cob 
plainta  mode  by  patients  themselves  is  that  their  memory  is  noc  vfaaiA 
wjifi  ;  but,  as  this  sUit4^ment  ia  mwJe  by  most  men  over  forty-five,  it  doa 
not  attract  much  attention.  Often  the  tncmory  seems  to  be  man 
liuriuuijly  afTtictcd  at  first  than  later,  pi'ulubly  bocuuse  fewer  calla  Jft 
made  upon  it ;  the  loss  of  memory  is  slow  and  progressive,  in  some  omi 
the  dofectd  Hiifldeniy  follow  fit«,  which  may  leave  a  <]istinct  ^p.  ll  bcgiM 
with  failure  in  the  more  recent  and  mure  isolated  facts ;  then  it  Iisub  ti 
a  gtranj^e  jumble  of  idmis  and  a  mixing  up  of  the  post  with  the  preieat — 
the  real  with  the  ideal.  The  memory  may  seem  to  rectn'er  itself  <lurin£ 
remissions.  Generally  spejLking,  the  loss  of  memory  ia  not  nearly  m>  wdl 
markiMi  aa  in  alcoholic  paralysis. 

On  the  tf-n^yri/  suk  there  is  tisually  loss  of  acuity  in  one  or  man  d 
the  eonses,  but  it  is  not  common  in  general  parulysia  to  come  acrow  tskam  ol 
progressive  failure  ending  in  complete  blindness  or  deafness  ;  tfaoo^  I 
have  often  met  with  cases  of  more  or  h»8  complete  lilindness,  or  dea&wH 
of  one  ear,  which  has  proved  transitory.  There  is  no  special  change  ii 
the  Jiacu  associaUHl  with  the  dtKeatiu ;  in  some  cases  t^ere  is  an  exef  <rf 
vascularity  in  the  early  stages,  in  others  atrophy  ;  snd  in  some  the  wih 
seem  to  be  placed  in  cliannels  which  have  rather  dark  lines  slnw 
their  edges.  Sometimes,  towards  the  close  of  the  disease,  there  ia  marksa 
optic  di-generation  ;  at  olhci-8  temporary  or  fiormanent  blindness  wiU  aS«H 
one  or  Irath  eyes.  It  is  proltable  that  in  the  optic  nerves,  and  in  oUwr 
peripheral  nervaa,  degenerative  cbangea  generally  take  place  if  the 
live  Bufliciently  long. 

The  pupils  are  generally  unequal ;  the  ine^quality  varying,  one  pupil 
being  larger   one  day,    the   other  another.     The   pupils   are    frequently 
irregular  in  outline,  but  the  most  important  point,  in  ray  opinion,  is  u» 
ascertain  whether  they  react   to  light   and  accommodation.      We  trftBi 
meet  with  ataxic  symptoms  in  which  some  reaction  to  light  or  accxBB- 
niodation  is  retainetl.  though  this  is  much  less  than  normal  ;  and  there  ii 
little  proportion  between  the  spimd  and  the  pupillary  symptoms.      It  it 
common,  however,  to  meet  with  small  pupils  in  coses  which  began  vitk 
locomotor  ataxy  ;  and  it  is  also  common  to  see  dilated  pupils  in  rapid 
cases,  and  in  the  later  stages  of  the  disease.     There  is  no  direct  relatiDt 
between  the  mental  symptoms  and  the  ditatiitiun  of  the  pupils;  nor  is  then 
any  direct  connection  between  the  dilatation  of  the  pupil  on  (say)  ths  Uk 
side  and  the  exaltation  of  idivis.    The  pupils,  then,  are  generally  abnomial. 
they  vary  from  time  t«  time,  they  generally  react  defectively  lo  holi 
forms  of  stimulation,  and  they  arc  often  irrogiUar  and  eccentric  in  lorak 


It  has  he^n  taught  in  France  tbnt  in  general  paralysis  there  is  less  of 
power  to  detect  poppor.  I  have  triocl  lo  find  this  sytnptom  but  have 
fa.ili:'i:i,  and  I  do  not  attribute  any  value  lo  it.  Jinny  cases  of  Lyper- 
a;stht'3ia  have  litHin  <lescribcd,  and  I  have  met  with  a  few.  In  some  there 
18  only  a  Uical  sentiitivenessj  which  in  mnMt  vjvh'a  p;isses  oft';  in  other 
cases  patches  of  anaesthesia  occur,  -is  I  shall  et<'\te  presently,  but  as  3'et 
wo  can  attach  no  special  value  tu  these  Hyiiiptoms. 

Headache  or  heiid  tenderness,  neuralgia,  and  other  nerve  pains  liare 
been  described  by  IJatty  Tnlte  and  others;  hut  it  iti  not  a  common  ox- 
[wrionce  for  me  to  meet  with  these. 

iluUuci nations  and  illusions  of  the  \'ariou8  senses  may  bo  present  at 
any  time  of  thy  earlier  stages  of  the  disease.  In  my  experiencQ  they  are 
not  so  common  as  in  other  forms  of  mental  disorder ;  hut  it  is  a  mistake 
to  think  that  they  are  rare.  Dr.  Mickle  says  that  more  than  half  his 
patients  had  hallucinations  during  one  period  or  another.  Tho*j  of  sight 
and  hearing  were  the  nuwt  fr».xjUent,  and  were  about  equally  common. 
Many  general  jjaralytics  say  they  see  and  hear  things,  as  the  outcome  of 
their  boastful  deluaions ;  they  think  they  are  froda  nii'iSRengfirs,  and  roust 
thercfure  hear  from  Him.  There  is  nothing  special  in  the  character  of 
the  hallucinations,  which  inay  be  tungle  or  mnltiple,  pleasant  or  painful, 
constAUt  or  occasional.  In  some  few  of  my  own  cases  the  hallncinatinna 
followed  the  eame  course  os  in  Rystomatiscd  delusional  insanity,  and  were 
associiLted  with  ideas  of  persecution,  of  spies  or  detectives,  of  whisperings 
and  annnyantT. 

Common  sensibility  may  be  reduced  or  almost  annihilated  ;  I  have 
known  patients  rub  holes  in  their  bodies  or  their  limbs ;  and  one  case  of 
a  niaci  who  slept  placidly  while  his  hand  was  being  roasted.  It  woidd 
Beem  that  there  may  also  he  deiicient  reflex  sensibility,  so  that  in  them 
there  is  an  es[>ecial  danger  of  choking  by  the  food  in  the  throat,  which  is 
not  duly  stimiihucd  to  swallow. 

The  distirdera  vf  musf.idar  vr  mohr  anUrd  arc  iimny  and  cliuracter- 
istic  ;  they  are  of  two  classes :  the  passive,  as  eeen  in  defective  reaction 
and  defective  expression ;  and  the  active,  as  seen  in  disorders  of  ai'ticula- 
tion,  writing,  and  gestm-e.  The  face  wears  a  mask,  the  cheeks  are 
flabby  without  lines  or  folds;  in  some  cases  the  pationta  look  as  if  they 
had  bluwu  out  their  checks,  in  others  the  frontal  muscles  have  to  be 
fixed  befure  the  rest  of  the  face  can  be  moved.  Besides  lo&s  of  expression 
there  is  loss  of  control,  as  seen  in  the  very  tremulous  over-action  or  ill- 
directed  action.  In  many  cases  in  which  the  knee-jerks  are  exagseratod 
there  is  also  great  excitability  about  tliu  facial  muscles ;  the  tremor  ia 
uiiually  roost  pronounced  about  the  muscles  of  the  lips,  the  tongue  also 
being  very  greatly  affected  ;  for  a  time  indeed  it  is  ataxic,  so  that  its 
movements  are  irregidar  and  awkward.  There  may  or  may  not  bo 
fibrillar  tremor,  but  I  do  not  think  this  ia  very  common.  The  tongue 
from  being  ataxic  becomes  more  paralysed  and  rests  on  the  teeth,  taking 
an  iinpresi-ion  fi"om  them  along  its  sides.  Certain  words  are  not  readily 
pronounced.     I  believe  it  will  be  found  that  some  general  paralytics  fail 
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in  the  lahinls,  others  in  sihilnnts  or  dentals.  Tremor  of  totigrio  and 
cHificiUty  in  e|>ecch  are  greatest  after  mental  or  moral  exciteuicnl>  mnd 
after  oatiti^.  There  is  ofu-n  loss  of  control  over  the  cheeks  iuid  lips,  w 
that  saliva  flows  over  the  chin,  or  food  collects  about  the  ^ims. 

Vftrioiin  forms  of  diaonlor  aro  iwsociatwl  with  the  fiinrtitm  of  mastica- 
tion; thuH  there  is  often  a  tencWncy  to  sm.irk  the  lipA,  or  to  movcmcnu 
like  sucking,  giinding  of  teeth,  or  swallowing.  The  grinding  uf  the 
teeth  may  go  bo  far  as  to  fracture  them. 

The  kamiwritin't  in  general  i>aralyBis  ia  almost  pathognomonic.  Is 
the  erirliedt  stage  the  p;itiont  often  writes  voluminonsl}*  in  a  rath.-r  shaky 
hand,  and  it  is  noti'wurthy  that  the  words  are  often  left  incomplctr , 
»yllul>lea  are  oiaitt<.-d  and  ihu  k-Ltm^  arc  not  aituche<l  one  to  another. 
In  some  cases,  however,  the  bamlwriting  improves  in  legiUility,  for  the 
patient,  finding  his  imihility  to  M-rite  cjuickly,  begins  to  writ«  tar^  text 
like  a  child;  yet  even  then  the  letters  arc  often  seiwraie,  and  the  word* 
shortetiod.  iVlthough  the  writing  hiw  much  the  character  of  that  of 
an  old  man,  in  this  latter  cum  the  ^liukinctit}  is  not  u.'Uiuciatt.-d  with  the 
soparatiiiii  uf  the  lettei'S.  In  alcoholism,  however,  the  ahukine**  and  the 
elision  or  <lropping  of  letters  may  occur  together. 

Muscular  defect  in  gesture  is  seen  in  the  orator  and  the  actor,  and 
may  give  way  to  Indicroun  exaggeniti<»n  of  the  aitural  expression.  Tbi» 
gait  varies  greatly,  there  being  many  grades  between  the  extremo  ataxic 
and  extreme  spastic  walk.  In  some  cases  the  symptoms  may  vary,  m* 
that  a  pati^Mit  whi)  at  one  Lime  seems  hrt])t;leBaly  atiixic,  at  another  may 
lose  this  weakness.  In  many  ciises  the  symptoms  differ  on  the  two 
sideo.  There  is  very  often  a  great  restlc^ness,  which  on  the  mupcular 
side  is  seen  in  iiicoivsant  movement  or  perjwtual  writing  of  Icttei^. 

Knee -jerks  may  he  absent,  normal,  or  exaggeruted;  or  they  maj 
differ  on  the  two  niilerf  :  they  may  also  vary  from  time  to  time. 

Ftb  aii'i  P^bkf. — During  the  progress  of  general  pamlvBis  6ta  occor 
comniunly,  but  by  no  means  iniivers,dly.  These  may  bo  the  csu-Uost 
symptom,  though  more  frerpiently  iliey  occur  in  the  later  slageA  of  tho 
disease.  The  attacks  Have  baen  called,  according  to  their  severity,  om- 
gestive,  eptleptiloi'in,  or  apoplectiform  seizure*. 

I  have  ahduly  pointed  out  that  the  occurrence  of  hysterical  fits  in 
midille-aged  men  is  of  serious  import;  1  ijced  only  add  hero  that  it  i« 
not  uncommon  to  meet  with  ciues  in  which  liVHteria  Mna  the  fini 
symptom  of  general  jwralysia.  A  hard-worked  man  who  has  ha>i  a 
groat  deal  of  worrj'  and  anxii-ty,  when  consulting  the  doctor,  burets  into 
tears,  sobs,  then  laughs,  and  for  a  moment  cannot  speak.  Svich  emutiunal 
instahility  may  pHHrede  the  oilier  Hyniptoms  by  a  year  or  more. 

A  alight  attju-k  of  giddine*R,  some  temporary  loss  of  consciousneac 
similar  to  that  of  petit  mal,  sudden  traniiicut  Ioes  uf  speech,  bUndncM,  or 
deafness  may  mark  the  oaisot  of  the  itiseasc  ;  such  aymptom^a  pass  dTaad 
recur.  They  may  be  present,  under  stress  of  mind  or  body,  at  irregwUr 
inter\'at8  sevei'al  years  before  the  other  and  more  easily  rccogniMd 
symptoraa  of  general  paralysis  are  noticed. 


Congestivo  or  other  seizures  rrtjiy  start  the  artivo  mental  disorder : 
thus  directly  aftor  a  Hi  a  man  ni.iy  show  <;rpjit  mental  oxcitomcnt ;  but 
in  the  ^cal  majoril/y  of  c;t3us  the  fits  first  Hppcar  aftor  iho  putient 
has  [iiisgctl  into  the  second  stage  ;  eo  that  some  have  spoken  of  this  ua 
the  "  fat,  f:iiuous,  and  fitly  stage."  It  is  common  experienc«  that 
patients  grow  fat  before  the  onset  of  the  fiis,  There  may  bo  alight 
warnings,  r&sembling  attacks  of  petit  mal,  bctore  st-vcrc  npopk-ctiforra  6t8 
occur;  hut  this  is  by  no  means  constant,  as  the  firat  fit  nmy  be  very 
sever*!,  or  even  fatal.  It  is  commnn  to  meet  with  some  gastric  tlisonler 
immeiiiiUfly  liiifore  tho  fit,  ami  increase  of  teniporatm-e  is  not  an  urnismd 
warning  of  ihia  danger.  The  fita  are  very  irregular  in  their  recurrence  ; 
and  though  for  tiirme  time,  ailccting  the  same  centres  as  epileptic  attju:k», 
they  may  present  similar  feutnres,  yet  it  is  common  to  meet  with  tits 
which  do  not  aftect  iho  same  parts  in  their  recurrence.  Tho  seizures 
may  continue  for  rfjiya  togetlier,  tho  patient  remaining  in  a  staim 
(■/I'/r/'/rcK.s,  I*'ita  are  most  common  towaixl  tho  end  of  the  disease,  and 
are  often  the  immcdiHtc  cau^o  of  death.  As  a  ntlc,  marked  meiitd 
degnulation  followe  the  onset  of  the  fits,  but  in  a  few  eases  I  have  met 
with  teniporarj'  improvement  after  epileptiform  seizures. 

Thongh  the  soizurea  may  be  most  marked  on  the  sensory,  motor,  or 
vaso-mot4ir  [or  "organic")  side,  yet,  .-is  a  nile,  in  complete  tits  all  thes** 
parts  are  atfected.  I  have  seeu  several  cases  in  which  lemporury  loss 
of  sight  or  of  hearing,  gcncndly  on  ono  side,  has  prcccdt^ii  otlicr  and 
gmver  symptoms  ;  in  others  local  or  geneml  hyperiusthcaia  was  presents 
On  the  motor  side  sudden  loss  of  power  in  one  hand  is  the  most  common 
failure,  thongh  occiisionally  speech  may  he  embarrassed  while  conscions- 
no*s  remains  perfect.  I  think  very  gravely  of  any  lemporaiy  loss  of 
power  occurring  in  middle-aged  active  men. 

It  is  not  uncommon  to  meet  with  80K»Jled  "bUioua  attacks,"  which 
may  have  a  vaso-raotor  origin, 

Tho  fita  vary  greatly  in  form  and  in  degree.  I  have  already  spoken 
of  the  slight  jmsiiing  attacks  which  occur  most  frequently  in  the  earlier 
Btagca. 

Next  in  order  arp  tht>  i>pilcptifrjrm  fits,  which  cannot  by  inspection  be 
diatinguished  ffom  true  epilepsy.  Thcv  arc  most  commonly  associated 
with  complete  loss  of  conacioUHtiess,  though  t  have  seen  a  jialitmt  con- 
vul»erl  while  at  the  same  time  he  was  conscious,  and  was  swearing  at  his 
disonierly  limbs. 

As  ill  epilepsy,  these  fits  frequently  start  in  a  definite  spot  and 
folKjw  a  dcfiiiite  line  of  deveh^pnient ;  but  this  is  nut  always  the  ease. 
Tho  epileptiform  fits  may  pass  off  mpidly,  l^eaving  the  patient  tired,  but 
ignorant  of  what  has  happened,:  but,  as  a  rule,  the  nj'iEeptiforiu  fits  of 
general  paralysis  leave  more  physical  and  mental  »  eakness  behind  tbem 
than  a  similar  nisrvoua  discharge  in  opilejisy  would  do. 

While  the  result  of  an  epileptiform  seizure  is  more  marked  in  general 
paralytics  than  ia  a  similar  fit  in  an  ordinary  epileptic,  it  will  bo  seen,  on 
the  other  bund,  that  the  apopleclifurm  seizures  in  them  are  fuUuwcd 
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by  less  marked  and  less  permanent  disorder  than  is  a  true  apoplectic 
fit. 

I  need  not  dcacrihe  the  character  of  the  epileptiform  fits  themselves, 
lis  they  start  from  the  saino  centres  as  do  those  of  true  epilepsy,  and 
generally  run  a  similar  cuurse.  Iti  the  iipupleL-tifchrm  (its  we  have  usuallr 
oiie-8ided  con\nilaioi]a,  the  fits  often  starting  with  a  distinct  deviation  of 
the  head  and  eyes  to  one  side,  and  ivith  rigidity  and  convulsive  move- 
mcnts.  These  tonic  and  clonic  con\"uIsions  may  reciir  for  hours  or  days 
together,  ilh  a  result  oi  oxt-ercml  stimuhttiun,  or  s]x>iilaneous]y.  r>unn^ 
or  after  the  convidsive  seinire  there  is  most  profuse  sweating ;  and  there 
may  bo  invohmtary  actions  of  bowels  and  bladder.  The  convidsionft 
may  be  so  severe  iv>  to  fracture  the  limbs  or  the  teeth.  There  it 
frequently  pallor  at  the  onset,  but  this  is  replaced  by  congestion  of  the 
face  and  neck,  which  may  pass  into  lividity.  The  pupiU  may  be  equal 
hut  are  commonly  dilated ;  there  is  complete  iusensitivaneas  of  the  ood- 
junctiva. 

The  fits  of  this  description  may  leave  a  patient  comatose,  or  he  may 
remain  for  hours  in  a  very  unstable  slate  ;  ao  that  the  slightest  external 
stimulus  will  lead  to  a  fresh  outburst  of  con\niJ8ion8.  As  a  rule,  the 
hemiplegia  which  fulluws  such  aix>p]eclifoiTn  seizures  resembles  in  all  details 
that  of  true  apoplexy ;  thus  with  riglit-sided  hemiplegia  aphakia  will 
proltalily  occur.  This  hemiplegia,  however,  is  nf  nomparativcly  short 
duration,  passing  off  much  more  quickly,  as  a  rule,  than  that  following  a 
coaracr  brain  lesion.  I  have  seen  an  apnplectiforni  seizure,  leaving  l4*m- 
porary  paralysis,  followed  by  a  seizure  of  tbe  opposite  side,  associated  with 
recovery  of  pnwHr  in  the  eitle  first  affected.  After  a  severe  apoplectifonn 
fit  there  may  be  coma,  followed  by  maniacal  excitement ;  which,  passing 
off,  loaves  the  patient  hemiplogic.  In  some  patients  such  fits  recur  for 
many  months  or  even  for  a  few  years ;  but,  as  a  rule,  frequent  fits  mean 
speedy  exliaustion  and  death. 

In  all  case«  of  fits  the  treatment  must  be  purely  expectant :  b]ei'<]ing 
or  severe  purgation  is  not  to  bo  thought  of ;  chloml  hydrate,  in  SO-giuin 
doses,  administered  by  enema,  has  seemed  in  some  cases  to  shorten  iho 
fit  and  reduce  the  excitability.  During  the  attick  the  patient  should 
have  his  clothes  loosened,  and  he  should  be  kept  from  all  sensory  stimula- 
tion as  much  as  possible.  Unless  very  weak,  it  is  well  not  to  trouble 
about  feeding  by  the  mouth  for  a  while,  for  the  attempt  will  proliablr 
give  rise  Ui  new  conmlsions,  I  do  not  think  any  gootl  is  to  bo  derived 
from  sinapisms  or  the  like.  In  some  of  my  cases  amy]  nitrite  was  given 
At  onset  of  the  fits,  but  I  cannot  report  any  favourable  result  from  it 
Under  the  head  of  apoplectic  seizures  some  obser\"ers  class  the  paralvtic 
seiziu-es,  which  may  come  on  during  general  paralysis,  in  which  a  limb  or 
part  of  the  body  may  suddenly  lose  power  for  a  time  wnthout  any 
con\"idsiona.     These  caa^s  resemble  apopleicies  due  to  brain-softening. 

The  iKiralysis  generally  increases,  and  may  become  associated  with 
contraction  of  the  limbs,  even  tu  sin  extreme  tlegrce.  The  contruction 
may  have  a  bemiplegic  or  a  paraplegic  distribution.     With  great  amount 


of  diMihlenient  munrnlAr  strength  may  "be  nmintainerl.  I  have  met  with 
men  who  conlr!  re^stor  a  very  high  power  on  the  dynomonieU'r,  yot  who 
couM  harcily  direct  a  pen. 

In  some"  of  the  cases  of  general  paralysis  with  ataxic  symptoms  I 
have  met  with  various  changes  in  the  skin.  In  one  ca«e  the  joinUi 
were  affected  hy  Charcot's  disease,  and  symmetrical  bullie  formed  about 
the  feet ;  there  was  also  a  marked  and  persistent  cu/is  auseritta  and  an 
abnormal  grr>wth  of  hair  on  the  legs.  I  Itnow  of  no  special  Chdour 
associated  with  the  disease.  Herpntic  oruptions  may  occur,  more 
particularly  in  the  earlier  stages  of  the  diseiwe.  C«rbuncles  may  play 
an  important  part  in  general  paralysis  ;  they  may  asher  in  the  disease 
or  they  may  bring  it  to  an  end  ;  again,  I  Imve  scm  very  jirolongcd 
remissions  follow  serious  carUiniles.  There  is  nothing  characteristic 
about  the  temperature  of  general  paralysis ;  many  obsen'ations  hare 
bi>en  taken,  and  these  show  that  in  some  cases  the  disease  is  associatwl 
with  a  slight  pcraistent  rise  in  temperature,  this  rise  being  higher, 
as  a  rule,  at  uigbt.  During  the  middle  and  jwirt  of  the  later  stages  the 
temperature  is  often  normal  or  subnormal ;  and  I  have  known  a  chronic 
]witieiit  have  a  suhnonna!  temperaturu  for  mauy  months.  Towanls  the  tnd, 
when  there  iltc  secondary  complications,  the  temperature  varies  greatly 
and  may  bo  very  inipartaiit  a.t  a  warning  of  such  nccondarj-  disease — 
of  pneumonia,  for  example.  Before  the  onset  of  convuLsions.  and  during 
and  aft^er  these,  a  rapid  and  marked  ,risc  may  occur.  The  rise  is 
associated  with  or  followed  by  profuse  sweating. 

(Jenend  Kutrilion. — Usually  with  tho  early  stages  of  the  dt.tease  there 
is  a  tenden(?y  to  waste ;  later,  to  grow  fat,  although  afterwards  the  fat  18 
reabsorbed  and  wasting  sets  in  again.  There  is  still  a  great  tendency 
to  hiecnatoma.  Brittleuess  of  bones  and  defective  power  of  resistance  arc 
common,  hut  at  the  s;ime  time  tho  (wwcr  of  repair  of  injuries  is  often 
maintained  at  a  high  standard.  I  have  no  doubt  that  in  some  advaneed 
cases  marked  arteriul  changes  occur ;  but  1  cannot  End  any  evidence  of 
cjirly  or  witlesprcad  arterio-capillary  fihrosis :  nor  do  I  find  grounds  for 
believing  that  changes  similar  to  those  met  with  in  Bright's  disease  are 
common.  Yet  I  have  often  found  evidence  of  syphilitic  changes  in  the 
arteries  of  the  brain.  There  is  a  liability  to  subculaneous  hremorrhago; 
ha-'JUiitonta  and  pachymeningitis  being  among  the  results. 

Capillar}'  congestions  are  frequently  seen  over  the  malar  bones  ;  and 
in  some  of  the  hollow  \-iscera — such  aa  the  bladder- — they  may  lead  to 
ha^murrhagc.  There  is  some  change  in  the  blood  itself ;  but,  notwithstand- 
ing the  obscrvatioiia  of  foreign  obscn-ers,  I  think  nothing  characteristic 
has  btren  discovered  in  it  The  skin  beconu's  sallow  ami  waxy,  erythe- 
matous disorrlers  occasioiially  appear,  and  if  tho  nursing  he  inefficient 
bedsores  will  fonn.  There  is  a  great  tendency  to  profuse  sweating  after 
fits,  and  this  may  learl  to  sudaminal  rashes.  "Tachc  cer^bnile  "  docs  not 
seem  to  me  to  be  of  any  value  as  a  symptom,  at  any  stage  of  the 
diseiwe ;  it  is  common  to  many  and  various  disease.*,  and  may  indeed 
be  found  in  the  normal  state. 


The  jpidse  in  gcneml  pnralysis  vnrics  grwitly  :  not  infrcqucntlv"  iii 
tbc  earlier  stage  it  is  above  the  noruiiil  in  leti^^ioii  and  nuniber;  it  KX>n 
1«8G8  power,  often  remains  rapid,  small  and  cmnpressiljle,  and  mar 
become  very  Mow,  when  it  points  to  iiicreAsing  weakiieRs  of  the 
heart.  The  pulse  rise-s,  as  a  rule,  with  the  teinper.itiire.  There  is  do 
charactenstic  epliy^mogniphic  tracing  of  general  jioi-alysia. 

Bcrpimikm  varies,  as  a  rule,  with  the  piUse.  After  fita  it  is  common  to 
moot  \rith  Chayne-Stokea  hrejithing,  which  may  be  of  short  dnratiou 
or  may  persist ;  in  a  few  casrs  resplraticin  becomes  very  slow.  tSleep  in 
the  tirat  sta^e  of  general  jwralysis  is  often  good,  but  the  patient  dtict 
not  appear  to  need  su  much  ad  usual ;  ho  will  sleep  profoundly,  wako 
early,  and  begin  liis  restl<»s  day  betimes.  In  some  c-ises  this  will  lead 
the  pnticnr.  to  thtj  extravagant  notion  that  he  has  discovercrl  the  root  of 
all  evil  t*>  bo  too  long  a  rest  in  bed.  Sleepiness  is,  however,  no  un- 
common symptom  of  the  earliest  stage  ;  patients  may  sleep  aliuu«t  ai 
soon  as  they  sit  flown  ;  they  sltiep  over  a  uica),  and  sleep  well  at  night 
alsa  One  teaelier  has  gone  so  far  as  to  jiasert  that  sleeping  niter  meals 
is  a  cause  of  general  jmralysis  ;  it  is  cortaiidy  a  common  symptom  of  it. 
In  the  second  atege  slefp  is  generally  more  nomml ;  but  towards  the  end 
there  is  reatleAsness,  a.-woriiated  with  the  Inxlily  discomfort  of  incontinence 
of  urine  and,  in  neglected  cases,  of  beHsores. 

The  urine  of  tlie  gitnoral  jjandylic  presents  no  constant  abnormal 
quality;  1  have  met  with  sugar,  and  also  with  ulbumiti,  and  not  infre- 
(piently  I  have  noted  the  high  Bi>ecific  gi'svity,  with  abuiulance  of  lithatM. 
which  corresponds  with  the  rapirl  tiKsue-changes  of  the  body,  Xtoroover 
urea  and  uric  acid  in  excess,  or  sulphates  in  exce*«j  are  enmtnorL  OcciLsion- 
ally,  after  very  severe  eunvulsiuns,  I  have  met  with  albinuin  in  the  urine. 

lirmisismis  of  tbe  syiuptonis,  both  menial  an<l  physical,  may  occur  in 
most  of  tho  periods  of  the  disease.  These  arts  most  common  in  the  earlier 
stages,  and  they  are  more  frequently  met  with  in  patients  who  hav« 
begun  with  symptoms  of  maniacal  excitrnieriL  In  [Kirt  this  is  dun  to  the 
fact  that  such  patients  havn  accentuated  their  sj-mptoms  by  gi-t-ing  way 
to  alcoholic  mid  other  excesses.  The  romissious  miiy  Iw  eouiplctc  or 
partial ;  thus,  us  I  said,  both  mental  and  physicid  symptoms  may  disiippou- 
for  a  time,  but  it  is  much  more  common  Ut  meet  with  cases  in  which  the 
meutid  symptoma  subside  while  the  physical  ones  aje  pmgresaing. 

I  have  met  with  ona  patient  who,  while  excited,  showed  little  or  no 
ataxy  in  hi*i  gait,  Imt  who,  as  soon  as  his  nniid  was  more  clear,  was  quite 
unable  to  stand  ahsno ;  in  this  case  there  were  several  remissions,  each 
associated  with  similar  symjvtoms.  I  think  that  the  symplimis  which  are 
most  persistent  are  those  affecting  the  6ner  adjimtments,  such  as  spc<^h 
and  miting.  During  the  ixjmissions  the  patients  may  resume  their 
professional  work  for  a  time,  and  may  rejoin  their  families ;  though,  as  a 
nile,  the  i-eturn  to  old  ways  \cath  to  rapid  recurrence  of  the  symptoms. 
It  is  rare  to  meet  with  patients  who  have  had  more  than  one  complete 
remission.  Acute  stages  may  be  followed  by  intcrvids  of  (julescence,  and 
these  again  may  be  folluwed  by  excitement;  but  after  each  period  of 
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excitotneiiL  thcrg  ia  a  marked  degradation  in  t)io  patient's  state  of  mind. 

TliPMi  cast's  with  recurring  attacks  resemble  in  many  ways  iho  general 
paralysis  of  the  double  foiTa. 

Aircds^  if  not  renussions,  may  occur  even  when  tbe  patient  haa 
INisaed  into  the  paretic  atuge  ;  and,  iti  one  cuiic  at  least,  I  have  xcc^n  tho 
disease  arre«t4«l  for  many  years  after  the  syriptoms  hiul  gone  so  far  as 
to  lead  mo  to  think  the  patient  was  dying  of  fits  in  the  laat  8taf<0- 
J'umiasions  may  folli^w  iiijurits  ur  acuti;  diseases,  such  as  pneumonia; 
or  they  may  foUow  siippumCion,  or  some  skin  affection. 

Tfrminntmis  of  general  paralyisis  may  lie  natural  or  accidental.  The 
natural  cud  depends  on  tLe  progi-essive  disease  affecting  the  whole 
83'8ten]  ;  thus  exhaustiou  and  slow  death  by  heart  or  lungs  may  occur ; 
or  tho  exhaustion  may  depend  on  inability  to  assiniilatu  proper  food  : 
besi<]ea  the  weakness  there  may  be  rliarrhrea,  bedsores,  and  vesical 
catarrh.  Implication  of  the  bulb  may  lend  to  irregtilar  breathing, 
and  to  defect  of  power  iu  respiration ;  and  this  may  cause  clogging  of 
the  lungs,  pneumonia,  and  death.  Phtliinis,  or  at  any  rate  degenerative 
lung  disejise,  may  end  the  case.  "Whether  the  phthisis  be  more  often 
fibroid  or  not  I  cannot  say.  Tho  fits  of  one  kind  ur  another,  wliich  may 
come  on  at  any  stage,  may  cause  death  either  liirectly  by  their  fre<|uency, 
or  1k)  :is30('lated  with  some  bniin  Icjiion  or  blomi  lesion,  such  as  hii'inor- 
rhage,  M-hich  may  lead  to  death.  Such  are  the  terminations  which  I 
have  called  natural. 

Tlic  aecidentjil  terniinatiuiis  of  genenil  paralysis  may  come  by  fracture 
of  ribs  leading  to  pleurisy  or  pneumonia  ;  and  by  fractures  of  otiier  bones 
leading  to  other  complications.  Bniising  may  lead  to  ha^matoma,  which 
may  exhaust  tlic  strength,  ur  give  rise  to  blood  poisoning  or  to  abscesses. 
Local  hii-mnrrbages  may  follow  slight  bruises  on  the  siu'facu,  or  bo  shed 
into  the  membranes  of  tho  brain.  Kxp>surR  to  heat  or  cohl  may  cause 
death.  Impaction  of  food  in  the  air-passages,  or  in  the  osophagua,  or 
the  inhalation  of  fluid  during  a  fit,  or  as  a  result  of  panilysis  abiiut  tho 
tliroat,  may  cause  inimwliate  or  mon;  distant  death  ;  sntfoealloti  may 
occur  during  a  tit,  if  tho  patient  turn  on  his  face.  Suicide  nwiy  ho 
the  result  of  such  a  delusion  as  that  tho  patient  can  fly  ;  or  it  may  be 
the  result  of  mental  depression. 

Patholog^lcal  anatomy. — In  considering  the  morbid  appearances  of 
tho  nervnns  system  in  genend  |)iira!yftis  we  note  at  the  nntaot  that  there 
are  none,  su  far  fis  our  present  knowledge  goes,  which  can  be  regarded 
as  peculiiir  to  this  disease.  In  the  very  grciit  majority  of  aises,  however, 
which  have  been  reganled  clinically  us  general  pai-alysiw,  tho  autopsy 
reveals  a  complex  of  morbid  conditions  wliich,  whilst  perhaps  scarcely  bo 
suggestive  iM  the  group  of  symptoms  which  go  to  make  up  the  clinical 
picture,  is  nevertheless  sufficiently  chjiracteristic  to  bear  out  the  diagnosis 
fonmli'd  upnn  the  latter.  As  reganis  the  brain,  it  may  be  aftirmcd  that 
cert^iin  morbid  conditions  are  fonmi  there  in  a  more  prononnce<l  furm  in 
general  paralysis  than  in  any  other  disease  in  which  this  organ  is  involved. 


The  vnM-n/c  appennitu-fs  of  the  cerohrospinal  axis,  and  ita  enveloping 
ptirU,  willi  M-hich  nv  arc  finiiiliar  nl  the  a\iU)\}Hy  of  a  case  of  general 
jMiralysis  in  which  the  disease  has  histt'd  tht:  urdiiiary  jjeriod,  are  as 
follows; — Thn  skull-cap  (sitwii  through  at  a  atamlard  k-vtil)  is  commtnil}' 
bearicr  than  normal.  In  snme  35  per  cent  of  cises  hyperostoaia  is 
uotiMl.  The  diploo  is  obliterated  or  deficient  in  about  three-funrlhs  of  l!ie 
oases ;  the  stiluru^  arc  more  or  loss  oblitemted,  or  cuvua'd  with  caleareoiu 
deposit^  and  exostoses  occur.  The  dura  mater  exhibits  changes  in  Hb<mt 
one  half  uf  the  awes,  ia  then  thickened,  congested,  and  adherent  to  the 
skull-cnp,  especially  along  the  sugittal  and  coronal  sutures  and  over  the 
frontal  bone.  The  Pacchionian  iM^dies  ui-o  unusuuUy  pruminont,  causing 
marked  pita  in  the  bone  alxjvc  them.  Cidcareoua  depijsit  laecura  in  the 
falx  cernbri.  The  inner  aspect  of  the  dura  shows  nisry  diseolomiion, 
or  locjiliseil  bloofl-clot,  which  may  be  surrounded  by  membrane  ;  or  cystic 
formations  may  be  present  ("arachnoid  cyst '') ;  or  membrane  of  varioos 
degrees  of  consittience  find  exturit  may  bo  stripped  off.  CJ^iK-cially  from 
the  most  prominent  part  of  the  convexity  of  one  or  both  hemispheres, 
or  the  teinpond  foasm. 

The  Bcruua  fluid  in  the  subdural  and  eubarachnoid  sparer  and  in 
the  ventricU^s  i»  tnrbid  and  inrnuLsed  in  amount,  4  to  6  ounces  escaping. 
The  arachnoid,  where  it  bridfjes  over  sulci,  and  over  the  siiace  liclween 
tho  enuti  cerebri  and  optic  tracts,  is  thickened  and  ndlky,  or  oiKKjue  and 
swollen,  watery  or  gelatinous ;  and  the  luptomuninges  generally  are 
thiekened,  iedematous,  hypera?mic,  and  show  milky  streaks  along  the 
course  of  the  main  veins ;  these  conditions  Wing  moet  marked  over 
the  convexity  of  the  parietal  and  frontjd  lobes.  Ilic  frontal  lobes  fre- 
quently adhere  to  each  other,  the  ailheatons  being  eiisily  broken  down. 
Thi?  pia,  an  stripping,  is  found  to  adhere  to  the  cerabral  cortex  along  the 
Bummits  cif  the  gj'ri,  though  for  short  distances  only,  and  at  this  stage 
not  strongly.  Indeed,  at  the  usual  date  of  death  there  is  frc'(Uontly  no 
adhesion,  the  Ic^itomeninges  Etripping,  on  the  contrary,  with  undue  eaMt 

Adhesions  are  commonly  present  over  the  frontal  and  iwrietal  lobes, 
At  their  convexity  ;  and  are  especially  noted  over  the  central  gyri  and  ibe 
bases  of  the  frontal  gyri.  The  occipital  lobe  does  not  uswally  prt^ent 
adhcsionH.  After  i-emovid  of  the  pia  the  cortex  at  tho  site  of  adhesion 
presents  a  worm-eaten  appearimcB. 

Summing  np  in  respect  to  tho  meninges — there  is  evidence  of  diffuse. 
chronic  meningitis  in  over  80  per  cent  of  the  cjlscs. 

Of  the  bi-ain  there  is  a  general  atro|ihy :  the  gyri  arc  shninkcn,  the  sulci 
and  lateral  ventricles  are  widened,  and  there  is  a  loss  of  weight  (lt!AO- 
1270  grams  would  represent  the  weight  commonly  found).  Tho  orgiui 
is  flaccid;  it  collapses  when  placed  upon  a  table,  the  hemispheres  se|nrating 
jM)sterinrly,  and  the  posterior  extremity  of  the  cor|»i8  caltosnm  iKJcoming 
tom^-an  indication  of  noftening.  Atrophy,  though  general,  is  es]K*ciallv 
noted  at  certain  parts,  such  as  the  centi-al  and  precentral  gyri.  the  hiual 
ganglia,  tho  pons,  and  medulla.  Softening  is  also  gcnerut,  with  foci  nf 
special  intensity ;  it  occurs  irregularly  in  the  gray  and  white  matt«r, 


eBpBcially  in  the  parietnl,  central,  and  t^mponil  gyri,  in  the  islnttd  of  Rcil, 
in  the  external  aiirl  iiiteriuil  capsule,  iind  the  leiitieuhtr  iindeus ;  it  is  also 
met  with  in  the  iKtsal  giitigUn.  Tho  foc-al  sufteniiig  is  aseril^ed  to  blockade 
of  iniiiuto  arteries.  Tlicire  \a  often  cntiitideniblo  atheroma  of  the  main 
arterial  trmika,  and  h.Tmorrhagic  foci  exiBt,  especially  in  the  centrum 
ovale,  the  basal  ^an^^lin,  aiicl  the  pons  and  medulla  ;  these  arc  ascribed  to 
degeiieratiuii  of  the  walls  of  the  arterlules  in  cuiijiinctiiiii  with  increaso  of 
the  arterial  blcrad-preBsuro.  Frequently  also  there  are  traces  of  former 
htemorrhages,  in  the  form  of  cysts  and  ecars.  The  cerebellum  partici- 
pates iu  tlio  above  de^roncrative  changes,  but  not  in  a  marked  dejjree : 
here  softening — general  and  local— and  bypentmia  are  the  most  ujarked 
iiake<l-eyo  alterations. 

The  rortex  cerebri  oshibite  foci  of  softening,  general  hyperremia,  or 
patchy  discoloration.  It  is  also  atrophied,  ^specijilly  in  the  frontal  and 
parietal  regions.  In  tbo  while  matter  aiuiihir  conditions  exist ;  acid  the 
perivascular  spaces  are  dilated.  The  ventricles  are  dilated,  and  the 
ependyma  of  the  fourth  ventricle  is  congeated,  thicTiened,  fioft^^ned,  some- 
times gMaiinous,  sometimes  tough  ;  its  Biirfaue  in  granular  in  varying 
degree.  The  same  conditions  of  ependyma  are  found  in  a  lesser  degree 
in  tho  other  vc-iitricles. 

The  cranial  nerve-roots  show  gray  degeneration  and  n trophy :  these 
conditions  have  been  nuted  in  the  olfactury  bidbs  and  tracts,  the  opiic 
tracts,  the  third,  6fth,  ai.\th,  and  seventh  nenes. 

In  contradistinction  to  some  of  the  conditions  noted  above  we  find 
oxcpptionft!  states,  chietly  affecting  the  coverings  of  the  bruin ;  of  such  is 
iLtn.(pby  of  the  skull-nip,  whtcli  is  therefore  lighter  than  riuriniil  ;  the  dura 
mater  may  appciir  quit^;  nonaal — this  is  less  uumsual  than  might  at  first 
he  supposed,— or  there  may  be  avidoncc  of  jjachy meningitis  externa,  and 
rusty  deposits  may  bo  present  on  the  outer  aspect  of  the  dura  ;  granula- 
tions occfisiorinlly  occur  on  the  outer  aspect  of  tho  arachnoid,  and  ad- 
hesions between  dura  and  arachnoid.  Adhesions  between  the  pia  and 
cortex  may  bo  very  rare,  or  nnusually  situated,  or  aWnt;  even  though 
the  aise  be  imt  an  ai.lvanccd  one.  The  ependymii  may  appear  norma],  or 
at  most  slightly  granular;  in  about  20  per  cent  of  the  cases  nakod-eye 
evidcnco  of  disease  in  this  structure  is  but  slight. 

Turning  to  the  spinal  cord  and  its  investing  membranes :  there  is 
naked  eye  evidoneo  of  disease  in  the  membranes  in  about  ."19  per  cent  of 
the  cuscs.  Adhesions  exist  between  the  vertebrie  and  durn  mater  ;  and 
the  cord-tuuies  arc  lliickened,  opmpio  and  hyperffimie.  chiefly  posteriorly. 
There  may  be  blootl-extruvasation  upon  the  inner  asi>eet  of  the  dura  ;  but 
deposits,  whether  hremorrhagiti  or  citleat*oous,  are  much  rarer  U[)on  the 
cortl ■membranes  than  upon  those  of  the  brain.  Occasionally  there  are 
adhesions  Iwtween  tho  duni  and  the  pia.  The  cord  itself  is  chiefly 
softened,  but  .sometimes  in<lurated.  The  different  cohunns,  chiefly  the 
lateral  and  posterior,  may  show  gray  degeneration ;  there  is  evidence  in 
some  eases  of  disseminato  sclerL<sis.  Lesions  of  the  columns,  manifest 
to  the  imked  eye,  are  less  commonly  observed  in  general  paralysis  than 


in  the  ordinary  tiogeneraiion*  of  tlu^se  jKirts.  In  suime  caJtes  the  entirr* 
cord  is  diiiniii(.h(Mi  in  »ize ;  or  there  is  diifuse  softening.  The  outd- 
cliangcs,  as  will  W  seen  uhcu  biHtolugiciii  L-oii<iilJuii4  aro  rcfcircJ  lo.  are 
very  various. 

In  aciue  cases,  nml  in  those  which  sucftumh  in  the  pjirlier  stages  of  the 
diftorder,  the  imketl  eye  appearances,  as  might  he  expected,  are  less  inHi- 
Ciitivc  af  di-sitttegmliou  wid  dcgeiiorfttioii ;  itj  pljico  of  these  are  cxhibilcd 
the  Bi;L;;ns  of  acute  diaeaae : — the  blood-veaaels  are  everywhere  congested, 
whothor  in  the  Hipinc,  dum  miitor,  leptoTncninfTPs,  or  hrain-suhfitance ; 
flakes  of  lymph  occur  in  the  cerebrospinal  fluid,  and  there  may  evoD 
bo,  Bti  points,  puei-foruiatioii — puailent  meningitis  (Kacs).  The  mem- 
branes are  tense,  and  un  euttiiig  them  the  full-vohiniod  vasctibir  Irmin 
projects,  and  its  diminished  consiRtence  is  noted.  Adhesions  between 
the  pia  nnd  cortejc  aro  strong;  and  exu^nsivo.  Such  adhesions  are  preaerit 
ill  at  lea.st  70  per  cent  of  autopsies  of  general  jwrulysis.  There  may  be 
recent  blood-deposit  in  the  subdut-id  »|)ucc. 

Histohifiad  rlmii;irs. — 77i^  Bruin. — Seeing  that  when  iho  disease  has 
lasted  its  customary  period,  end-products  only,  of  no  particular  iraportancf, 
are  met  with  in  thu  brain,  casca  are  selected,  for  the  purpose  of  histolc^caJ 
examination,  in  which  death  had  taken  place  in  an  earlier  stage ;  preferably 
thone  in  which  the  duration  of  the  disease  has  not  exceeded  one  year. 
In  such  a  case  we  find  in  the  eftebtal  pia  mater  that  the  vessels  arc 
pruuLinunl,  with  Ihickenod  walls  and  abundance  of  nuclei.  There  is 
increase  of  the  cell-nuclei  of  the  sheath  of  the  vessels  which  |taas  from  pia 
to  cortex,  with  thickening  of  the  sheath.  The  septa  |>;uuiing  from  pia  to 
cortex  aro  thickened  and  increased.  There  is  free  cx'udation  into  the 
meshes  of  the  pia.  The  trabei.'ulie  between  arachnoid  and  pi.t,  as  scon  in 
a  sulcus,  aro  iKithed  in  in  flam  mat  ory  e.vudate.  The  mrious  structures  of 
the  cerebral  cortex  give  indication-s  of  distijvsc.  Thus  the  blood-vessels  are 
exceedingly  numerous,  distended  with  corpuscles,  and  tortuous;  at  points 
along  their  cuurne  they  exhibit  dilatatUms,  at  which  points  the  lumen,  un 
crosg^fiction,  is  fi^nnd  (jcctude<l  by  a  yellow  nuLs.%  which  take«  anilino  blue 
stains  very  deeply.  The  nuclei  of  the  veAsel-wal)  are  greatly  increased, 
and  extravasftted  leucocytes  are  apparent.  The  coate  of  the  vessels  are 
thickencil  and  tltcrc  h  proliferation  of  the  endothelial  nuoloi.  Hyaliiw 
de(fenaraiion,  or  fatty  change,  of  the  vesael-wall  may  Ix:  present.  Haema- 
toidine  crystals  about  the  vessels  point  to  estravasated  blood.  In  oon- 
nection  with  the  increase  of  nuclei  about  the  vessels  and  in  the  neuroglia) 
it  is  to  bo  observed  that  the  shrinkage  and  dis-tppcaranco  nf  the  tissues 
may  be  held  to  accomtt  for  some  of  the  apiwrcnt  inci'case.  The 
vascular  lyniph-t4[)H0es,  sul>adventitial  and  fwriviuicular,  show  coIlcctinnB 
of  lymph  ■  corpuscle*  and  blockage.  The  perivascular  sheaths  become 
much  distorted  by  the  coulractiou  of  the  vascular  processes  of  the 
Bpider-cclls. 

The  supporting  stnicture  (neuroglia")  exhibits  deep  Bt.aining  in  many 
pari*  of  a  section  ;  tliis  is  especially  marked  in  preparation*  by  the  fresh 
method  of  Bevaa  Lewis.     Instead  of  a  ground-subHtance  scarcely  stameil. 
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ihtTo  is  found  a,  mottled,  palcby-Tjlue  staining  between  tha  nerve-colls, 
a  granular  or  fibrillar  comlition.  In  other  parts  the  staining  is  defective. 
Witli  these  conditions  deeply-stained  round  l)odiefi,  apparently  nueleiv  are 
found  in  abundance;  and  ^lia-eells  ("spidi^r,"  "  lynipheonnective")  are 
numerous  and  ]jr(jiuiiient,  with  large,  deeply  stained  bodies  luid  numerous 
processes. 

These  spider-cells  nre  eBpooially  noteworthy  in  the  outermoet  layer 
of  the  eortex,  in  contiguity  wiih  the  apical  processes  of  the  pyramidal 
nerve-cells,  whci'C  their  increase  is  earliest  noted ;  and  also  in  connection 
with  thi:  vuscular  shealhs.  A  strong  "  vascular  7  proi-ess  pisses  from  the 
Lvll  lo  the  vwsel-walj,  emling  there  in  an  enlarged  extremity,  a  nucleated 
ra;ias  of  protoplasm  ;  and  from  the  body  of  the  cell  other  processes 
nuliiiU*.  Hut  tbese  cells  form  also  prominent  objects  between  and  arou ml 
the  nerve-cells ;  and  it  is  noteworthy  that  thotr  pnx:esses  muy  Ihj  traced 
to  the  degenerate  bodies  and  processus  of  the  ner^X'-c^ll.■«,  and  are  found 
surrounding  the  latter.  These  condiiions  are  best  shown  by  the  fresh 
method  alxpvo  meniioncd.  At  a  later  stage  the  spider-cells  are  transformed 
into  a  fibrillar  raeshwork. 

The  nerve-cell«  and  their  processps  exhibit  degeneration  ;  the  latter 
are  stuntcid,  gnintilar,  aiifl  MiiiTcd  in  outline;  later  they  are  thin,  with 
broken  or  irregul»r  course,  disintegrated,  or  flestroycd.  The  apical  pnioess 
buITlts  early,  a  point  to  be  noticed  in  connection  with  the  great  dovtloji- 
nient  of  spider-cells  in  the  outermost  layer.  Thi;  cell-brxlies  exhibit 
various  changes  ;  their  contour  is  blurred,  thoy  etnin  irregularly,  and  show 
granules  or  fuscoiis  chajige  (formation  of  brownish -yellow  pi^-ment), 
acleiusis,  and  occasionally  vacuolaUon.  The  nucleus  is  no  longer  distinct. 
The  ccll-shapo  is  altered  :  it  is  swollen,  irregidar,  !(>c;dly  defectivt- ;  later 
it  is  atrophiefl,  or  merely  a  broken-do^Ti  residue  of  pigment.  There  is,  in 
the  result,  considcridile  destruction  of  the  cells.  In  the  smaller  cells  the 
nuclei  appear  swollen.  The  ce!l-miclei  in  tniuiy  cases  show  altered  stain- 
ing reactions,  the  reasons  for  which  are  obscure. 

The  nerie  fibres  of  the  cort'CX  also  show  changes ;  alike  in  the  outer- 
most layer  (parallel  to  iho  surface)  and  in  the  intnicortica!  nidiaiioris  there 
is  dtiguutiratiDti  (wasting,  disfijipcjirance)  of  the  tine  mednllatcd  fibres 
(Tnczek).  Some  ol»f-rvers  assort  that  this  is  especially  the  case  in  the 
frohtid  Iiilios,  and  in  the  next  pliice  is  most  frequent  in  the  parietal  and 
temptiral  lobca,  and  the  paracentral  gv'H. 

Ljubimow  has  described  the  degeneration,  atrophy,  and — in  the 
later  stages — disapp«!ai-Ance  of  the  '^asaociatinn-Hbres "  of  the  cortex; 
this  degeneration  prneo«ling  from  before  liackwards  over  the  cortex. 
This  norve-fibro  degenenition  is  regarded  us  a  primary  degeneration, 
indftjH'ndent  of  any  inflammatory  process.  Colloid  bodies  are  seen, 
e-tpecially  in  the  outermost  layer,  which  ore  ascribed  to  degeneration  of 
the  nervc-fibies. 

In  summing  up  the  above  histological  changes,  it  may  bo  said  that 
they  consist  in  atrophy  of  the  nerve-elements,  and  hypertrophy  and 
hyperplasia  of  the  connective  tissue. 


Speciftl  attention  has  been  drawn  of  late  to  tho  varioiia  changes  wfaidb 
indicAte  a  choking  of  the  lymph  channels  of  the  cortex,  whorcby  lymph- 
sUisU  ia  induced.  Thusc  aic—hypenemia  (dilatition)  of  blood -ve*6t.*t«, 
Willi  increase  of  their  nuclei,  thickening  of  their  walls,  and  accumulation 
of  protoplasmic  heaps  in  the  subadvcntitial  and  ])erivascular  s|>acf»  ;  the 
overgrowth  of  spider-  (secondary  gUa-)  cells,  with  distonioii  of  vesMil- 
sheaths  produced  thereby ;  adhesions  between  pia  and  cortex,  causing 
occUiiiioti  of  pirts  of  ttie  epicerc^iral  space,  and  of  the  cummunicatiuDB 
therewith  of  the  perivascular  lymph-spaces. 

Changes  BJmilar  in  chararcer  to  those  existing  in  the  cortex  are  found 
ill  the  area  immodiately  beneath  the  cortex,  in  the  medullary  snbsunce, 
the  Umil  ^an^lia,  corpora  quadrigcniina,  cerebellum,  pon^,  and  mc'<lullu; 
but  thc£ju  nix  Ifss  marked,  and  have  not  claimed  the  attention  which  the 
condition  of  the  cortex  has  naturally  received. 

Dcgenerdtive  changes  are  pre-sent  in  the  nuclei  and  roots  of  tho  cmnuJ 
nerves  (the  vagi  particularly,  which  helps  to  explain  cardtae  and  pulmonary 
diaor^lcra),  %nth  evidence  of  vascular  implication  (prouDunced  hypenemio, 
with  thickening  of  the  walla  of  the  vessels). 

The  hiRtological  chtinws  in  the  s/npiil  cord  and  peripiifral  nfrra  are 
next  to  be  cunsidert-d.  Changes  occur  in  great  variety  in  the  cord,  and 
are  found  in  the  majority  of  cnxes.  Out  of  MS  cwp*  Fiirstner  failed  to 
find  morbid  alter:i.tian  in  IG  only.  The  tunics  show  chronic  inflatnraatory 
chftiige& ;  more  especially  ihero  is  evidence  of  chronic  leptomeningitis ; 
tho  pial  aepu  are  involved  in  this.  In  the  cord  itself  there  may  be  & 
iiift'use  degeneration,  or  irregularly  occurring  patches  of  degeneration 
(softening,  sclerosis) ;  more  commonly  the  latter,  in  combination  with 
changci  in  tho  culiuniifj.  Degeneration  iii  usually  found  in  combination  in 
the  posterior  and  lateral  columns,  and  most  notably  in  tho  fonncr ;  but 
sometimRM  singly,  and  then  mosb  fi-eiiueiitly  in  tho  posterior  columns. 
Fiirstner  finds  that  one  side  is  regularly  more  aifected  than  the  other. 
Tho  lateral  coluniiis  are  (Specially  affoL-tcd  in  the  doreo- lumbar  region  ;  in 
the  poateiHor  columns  degeneration  is  »>ften  seen  along  the  whole  length 
of  tho  column,  with  degret's  of  local  intensity.  The  anterior  columns  are 
but  rarely  atlectetl,  ami  never  without  ilifieaso  in  the  posterior  and  lateral 
columns.  The  degeneration  may  be  more  intense  tn  certain  streaks ;  as 
in  tho  poHterii}r  root^z(jncs,  or  in  Cloll's  tracts,  or  in  tho  lateral  pynunidal 
tracts.  These  degenerative  changes  consist  in  liypenemia  :  the  resBek 
hoing  cngorgo.l,  their  w.ills  thickened,  and  tho  nuclei  of  the  Utter 
increased.  These  vascular  changes  are  es|MJeially  prominent  in  the 
]>ostcrior  columns.  The  connective  tissue  is  increased,  with  nuclear  pro- 
liferation, and  enlargement  and  proliferation  of  the  spidcr-celU;  cspeciojly 
along  the  vcssoU.  Tho  medidlatcd  nerve-fibres  show  loss  or  swelling 
of  myeline,  the  latter  taking  up  the  stain ;  or  tho  myelino  is  granular, 
the  axin-cytindcra  being  interrupted  or  diatortcil.  Tho  eoniua  alwi 
exhibit  changes  in  varying  degree  ;  there  is  atrophy  and  degeneration 
nen-e-cellis  the  latter  being  granular,  swollen,  tmnslueent,  with  pr 
flbortencd  (atrophied).    The  spinal  nerve-roots  (posterior  and  anterior)  ana 


also  d^eneimte ;  their  connective  tisBuc  is  hyportrnphiod^  from  chronic 
inflammatory  change  :  the  nerve  iihres  sye  atrophied.  The  himbar  and 
escral  nervo-roote  arij  believed  to  show  the  most  marked  changoB. 

The  peripheral  nerves  Bhow,  in  varying  dogroe,  purcnchyDmtoiu 
degeneration  (degeneration  of  the  medullary  sheath  ;  swelling  and  atrophy 
of  the  axiB-fvIinder)  and  armphy;  and  overgrowth  of  the  connective 
tissue.  The  degenerative  chaiiges  are  more  marked  in  tho  nerves  of  the 
lower  than  of  the  upper  extrcmilies. 

The  ganglia  of  the  sympathetic  system  have  been  found  to  exhibit 
changes  indicative  of  degeneration  of  the  nerre-cells  and  chronic  inflamma- 
tion of  the  connective  tissue. 

Degenerative  changes  are  also  found  in  the  muscles,  including  the 
heiLrt  and  diaphra.gui  (Slott,  Cunipbell).  There  is  fully  dcgcnerati(jii  with 
disappearance  of  the  muscle-fibre  and  increase  of  connective  tissue. 

Conditions  indicative  of  degenftration  have  been  described  (Klippel, 
Mickle,  and  others)  in  various  viscera,  as  in  the  King,  stomach,  intestine, 
liver,  spleen,  kidneys.  Conccnung  the  nature  and  origin  of  these  changes 
(whether  primary  or  seconiLiry  to  nen-e-degeneratiun)  it  ia  not  poasiblo  at 
present  to  give  precise  information. 

Patho^ny. — The  disease  is  one  invoh-ing  the  whole  nervous  system  ; 
though  the  cerebnim,  and  more  particulaily  the  ceivbral  cortex  with  the 
investing  pia  arachnoid,  is  in  the  vast  majority  of  caiies  the  earliest  seat 
of  disease,  and  the  locality  in  which  ite  eflects  are  most  pronounced.  Tho 
morbid  process  tb  usually  first  immifcst  and  most  active  iu  the  fruutiJ  and 
jNinetal  area-t.  In  some  cases  tho  encephalon  alone  shows  indications  of 
disRuc.  Occasionally,,  to  judge  by  symptoms,  the  cord  or  hulb  would 
appear  to  be  attacked  first,  and  the  brain  later.  A&  regards  stnictnrea 
outside  the  nervous  system,  it  may  well  be  that  these  are  attacked 
independently  of  this  system,  and  not  merely  involved  secondarily. 
Thus  the  fatty  changes  which  occur  in  various  muscles  cannot  be 
summarily  ascribed  to  degeneration  in  tho  nerves  passing  to  them  ;  on 
the  contrary,  examitiation  of  thci^e  nerves  in  some  cases  has  failed  to  show 
changes  which  would  account  for  degeneration  in  the  muscles  (.Mott).  It 
is  not  possible  at  present  to  affirm  how  far  the  various  degenerative  states 
of  other  tissues  are  secondary  and  due  to  nerve-degeneration  (impaired 
nutiitiou),  or  to  vaso-motor  diaCurbance,  dependent  on  degerionition  of  tho 
central  nerve- tissues,  especially  the  cortex  cerebri  ;  or  are  primary  and 
independent,  ascribable — like  the  muscuhu*  degeneration — to  the  influence 
of  a  toxin. 

The  nature  of  the  pathological  process  remains  obscure.  It  has  long 
been,  and  still  is,  a  subject  of  debate  whether  the  primary  change  be 
inflammatory,  atfecting  the  vessels  and  interstitial  tissue — a  meningo- 
encephalitis, or  a  parenchymatous  degeneration — the  apuci^c  tissue,  the 
nerve- elements,  being  primarily  attacked.  According  to  tho  first  view 
the  degeneration  and  atrophy  which  the  nerve-cells  and  fibres  exhibit  are 
due  to  pressure  from  increase  in  the  surrounding  connective  tissue; 
the  second  view  is  that  tho  inflamniator}^  changes  manifested  by  the 


supporting  framework  of  the  nerve-eloraents  are  merely  seoondaiy  in 
niitiirn,  "  the  result  nf  dcaij'  o^  the  neurons,  am]  the  irritation  of  tbtf 
products  of  their  degeneration "  (Mott).  It  will  not  be  possible  hen 
to  discuss  these  debntabie  propositions;  it  may  be  affirmed,  however, 
that  the  view  that  the  primary  cbaiigc  occurs  in  the  specific  tiiKUp,  th« 
nervo-ielementH,  is  at  the  preseut  time  receiving  an  iiicrease<J  measure  of 
RUpporL  la  favimr  of  it  is  the  f;u:t  that  the  frontal  iol>e — the  highest 
level  centre^is  (ho  part  eitrlicst  affected,  there  being  no  apiMtrrnt  FKisun 
why,  were  the  change  primarily  inflainmatory,  the  teiii[)ora]  nnd.  occipital 
lobes  should  not  be  e<|Ually  utbicked  ;  yet  these  parts  exhibit  lesions  to  a 
comiwratively  slight  extent,  Further,  Zachor,  investigating  the  bruin  in 
an  oai-ly  Btago  (fourth  to  eighth  week)  of  the  (Uscjise,  found  a  high  tlegrec 
of  atrophy  of  the  nerve-lihres  of  the  cortex,  wilb  very  slight  vascular 
lesion.  Othoi-a  (ColuUa,  AwtovvkraUjw)  hrt\e  descriljcd  alterations  in  tlu' 
processes  of  the  cerebral  cells,  ami  in  the  cells  of  the  nuclei  in  the  biUh, 
whore  the  blood-vessels  have  been  simply  dilated.  It  has  to  be  remarked, 
however,  thjit,  whereas  vascular  and  nerve  lesions  are  commonly  mixM] 
without  a  clear  preponderance  of  one  morbid  condition  over  the  other,  in 
some  cxtes  the  former,  in  others  the  latter  are  the  more  evident  ;  in  other 
words,  the  process  would  appear  to  bo  sometimes  maiidy  inflammatory 
sometimes  mainly  degenerative. 

At  the  present  time  attention  is  bcitig  fliroctpd  to  the  inquiry  whet^ar 
certain  of  the  lesions  of  general  paralysis  ran  be  referred  to  the  action  of 
toxic  substances.  Mott  has  suggested  that  the  lesions  foimd  in  various 
muscles  are  ascribable  tu  toxic  influence  ;  and  the  latter  may  also  be 
responsible  for  morbid  states  of  the  cortex  rcreliri  which  underlie  certain 
clinical  manifest-itions,  especially  the  convulsive  seizures.  Varieties  of 
histological  lesion  and  of  clinical  stjite  would  foe  ascribable  to  variauous 
in  the  nature  and  method  uf  operation  of  the  poison,  and  in  vulnerability 
of  tissue  in  individual  cases.  Such  toxin  may  enier  from  without,  or 
may  be  elaborated  within  tbo  system  (auto-intoxicjaion). 

These  considerations  would  throw  light  more  especially  upon  the 
origitL  of  curtain  compUcalions  of  the  diiteai^e.  But  in  the  rases  of  general 
paralysis  in  which  a  history  of  syphilis  has  been  clearly  made  out,  it  is 
legitimate  to  suppose  the  introduction  of  a  toxin  which  has  impaired  the 
vitality  of  the  nervfr-elemcnt.s,  and  which  is  fundamentally  responsible  for 
the  disease  itself,  by  producing  a  vulnerability  of  nerve -tissue  which 
allows  the  various  detenniniiig  factors  to  become  operative. 

The  interference  witb  the  lymph  flow,  whi«-h  occurs  in  the  course  of 
the  morbid  process,  and  which  result*  from  occlusion  of  the  lymph -channois, 
OS  indicated  by  the  lesions  above  described,  must  have  a  deleterious  effect 
upon  the  nerve -elements,  and  hasten  their  degeneration.  Tho  morbid 
development  of  the  spidercell — one  of  the  conditions  instrumental  in 
bringing  about  this  occlusion — is  a  feature  to  which  much  importAnc«  ha« 
been  attached  by  Bevan  Lewis,  by  whom  this  cell  is  regarded  as  the 
distal  extension  of  tho  lymphatic  system.  According  to  this  UTiter,  the 
spider-oells  in  general  paralysis,  and  in  other  diseased  condiltuns  of  the 


nervous  system,  act  as  phagocytes  or  "  scavengers,"  multiplying  upon  and 
removing  iho  degenerate  ncn'c-elomcnU ;  they  aro  also  deslructivo  of  the 
living  tissuft  The  nerve-ulcraents  are  roplacctl  by  iibriUar  cunnt'Otivc 
tissue.  This  replacement  is  sufficiently  shoirn  in  seetioiia.  It  is  ordinarily 
held  that  the  nerve-olementa  art'  destroyed  I)y  the  comprpRsing  action  of 
ihs  newly  formed  sclerous  tissue.  But  in  the  hypothesis  to  which 
reference  has  just  been  made  the  replacement  13  regarded  as  a  genuine 
degnidation,  the  scluroua  tissue  lieing  formed  out  of  the  offetti  material 
affonletl  by  the  degenerate  nerve-tissue. 

Further  research  is,  however,  ^eoded  ere  a  critical  optnioti  can  be 
expressed  upon  these  views. 

EDWtS   GOODALL. 

Dla^osls. — It  is  not  always  possible  to  di^ttingimh  between  general 
paralysis  and  some  other  forms  of  mental  disorder ;  each  stage  of  the 
disorder  has  its  difficultieji.  No  single  syuiptom  can  bo  considererl  as 
palhognotuonic :  to  establish  the  existance  of  the  disease  we  nuist  prove 
th«  preseneo  of  both  bodily  and  mental  symptoms,  which  on  the  whnle 
aro  progiX'Hsive.  ]n  forming  a  judgnit'iit  it  is  well  to  remember  that 
there  is  no  form  of  inauiity  whieh  may  not  be  ;ias<)eiattNl  with  genera! 
paralysis.  In  examining  male  patients  of  middle  age  the  question  of 
general  paralysis  must  always  bo  taken  into  consideration.  General 
paralysis  is  rarety  delected  in  its  etirlJcst  stages,  which  stages  are  not 
recognised  until  the  disease  is  fully  eatablished.  Neurasthenia  may  be 
the  ntjirting-point  of  general  panilysis  ;  therefore  in  every  cjise  of  extreme 
nervous  weakness  it  is  well  to  examine  the  state  of  the  pupils  and  the 
kne<t  jerks,  and  Lo  luok  fur  any  evidence  uf  thu  entutiunal  instability  and 
change  in  temper  which  are  common  in  this  disease.  If  hysteria  occur  in 
middle-ag»>d  men  it  is  well  txi  look  out  for  the  above  signs  of  degenera- 
tion ;  and  in  l*oth  neurasthenia  and  hysteria  changes  in  articulation  and 
in  writing  must  be  closely  olwervcd- 

Convulsive  or  paralytic  seizures  of  a  transient  kind  must  not  he  over- 
looked, as  they  often  precede  the  more  marked  signs  nf  general  |>aralysiR. 
The  occurrence  of  such  fits  or  palsies  for  the  first  time  in  men  without 
cardiac  or  renal  disoi-dor,  the  rapid  passing  ofT  of  the  symptoms,  and  the 
presence  uf  some  such  physical  signs  us  pupillary  ine'|uality,  ur  sluggish- 
ness with  defects  of  expression,  suffice  to  clear  up  any  doubt  between 
opilflpsy  and  general  paralysis.  The  perpetration  of  eriminal  acts  bv  men 
previously  moral  is  often  found  associated  with  early  general  paralysi:, ; 
but  in  a  court  of  law  some  marked  symptom  such  us  fits,  pupillary 
changes,  or  ivell-marked  change  in  character  of  a  progressive  type  not 
attributable  to  alcoholic  excess,  must  be  relied  u|>on.  If  simple  depression 
ur  slight  hypochondriasis  suggest  early  genend  paralysis,  phvsicid  signs 
of  degeneration  must  be  looked  for ;  and  I  think  the  most  imporiiint 
thing  is  to  observe  whether  there  is  any  inconsistency  hetW'-en  the 
mental  comphiint«  and  the  physical  states ;  thus  the  hypochondriacal 
gcnorul  paralytic  couiplaius,  but  still  gains  fiesh  and  appitars  welL 
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The  diagnosis  in  the  acnta  itage  re«ts  chiofly  betvoen  mania  of  lanm 
kinds  and  the  mnniacal  onset  of  general  paralysis.  I  do  not  think  ii  u 
|K)ssibIe  to  iiiitke  a  distinction  between  iil-uIu  delirious  inniiiA  which  bij 
end  in  gutiernl  pamlysia  and  acuta  deliriuus  mania  whicb  maypan  od^or 
may  end  in  death. 

Ln  all  cases  of  delirious  mania  not  due  to  alcohol,  in  whicb  tlietvlik 
history  of  syphilis,  it  is  well  to  be  on  the  look-out  for  ^nentl  ponljrm 
I  think  in  tbc  latter  there  will  pmlNihly  be  found  mora  marked  altenbia 
in  the  articulation,  and  more  m:irked  t!-emor  about  the  muaeles  ol  es- 
pro&iion ;  but  in  acute  delirium  nUo  these  may  be  present  to  some  eztcift. 
Pupillary  inequality  may  aid  diagnosis,  but  in  either  case  the  puptb  imj 
be  dilated  and  rather  immobile.      In  or^linary  acute  mania  there  may  W 
groat  difficulty   and   delay   in   coming  to  a  definite   decision  ;  and  Hbt 
difficulty  is  the  greater  when  the  mania  depends  on  alcuhoL      As  a  rak 
in  mania  the  slooplossncss  is  better  marked,  and  there   is  rnther 
persistence  in  one  liae  of  thought  than  in  the  acutely  maniacal 
the  gentT-d  pamlytic,  in  whnm  there  is  greatur  mobility  and  more 
change  of  ideas.      In  general  paralysis,  again,  the  exaltation  is  mm 
marked  and  raoro  variable  than  is  common  in  mania.     Iti  general  paralrni 
drugs  and  alcohol  seem  to  have  a  greater  cfTect  than  in  iiLaniHcaJ  oasa. 
If  in  mania  wo  meet  with  great  variability,  intolerance  nf  dnij^  piipilbiy 
inequality,  and  change  in  speech  and  expression,  genemi  pamlysis  may  hi 
suspected.      If  the  earlier  symptoms  bo  melancholic   there  is   nothing 
characteristic  in  iheso  alone.     The  mcluuchulia  may  be  of  any  Sotm  ;  bal 
if  with  melancholic  symptoms  there  is  "  physical  inconsistency,"  Uu(i%  3 
the  patient  gain  flesh,  though  still  complaining  that  he  is  ruined,  orJia 
miserable  sinner,  and  if  it  be  found  that  his  pupils  are  unequal  aod  iadfr 
lent,  and  his  speech  defective,  then  general  paralysis  is  to  be  feared.    TIn 
occurrence  of  convulsive  seiztires  often  deal's  up  the  diagncwtis.      In  soiM 
cases  when  stupor  occurs  early  in  general  i^ralysis  great  doubt  may  am*: 
in  these  cases,  if  tho  patient  gain  in  flesh  without  loeing  the  appamrt 
melancholy,  we  should  search  for  inoquality  of  pupils  and  for  tremor  ahoui 
the  facial  muscles ;  but,  again,  it  is  common  for  the  nature  of  the  diwuK 
to  remain  unsuspnctod  till  convrdsive  sciziiros  occur,  or  till  the  paticM 
passes  into  a  state  of  excitement.     It  is  noteworthy  thai  the  niajoriiy  of 
melancholic  genonU  fiamlytics  have  distinctly  hypochondriacal  ideas — tha 
notion  that  their  bowels  are  occluded  being  a  common  one. 

In  progressive  dementia  there  may  be  great  difBculty,  for  the  mental 
aymptoms  are  exactly  the  same  in  this  and  in  general  paralysis ;  but,  m 
a  nilo,  the  progress  is  more  rapid  in  the  latter  than  in  ordinary  tlementu : 
the  Utter,  again,  is  more  often  associated  with  age  or  some  definite  c«aa« 
of  physical  weakness,  while  general  paralysis  occurs  in  midrlle  life.  Lf 
in  progressive  dementia  there  are  signs  of  muscular  weakness — auch  u 
tremors  and  pupillary  inequality  and  defective  articulation,  geoenl 
paralysis  must  l>e  suspcct<^.  The  cises  of  simple  general  pvvlyrif 
seen  m  genend  hospitals  are  usually  of  this  type ;  convulsive 
frequently  reveal  their  true  nature. 


Alrohniic  diuffdn's  and  ^nural  parah/sis. — Am  alreiiHy  pointed  out,  the 
symptoms  of  general  paralysis  nre  also  the  eymptoms  of  alcoholism  ;  hence, 
urilcsa  the  history  bo  very  clejir,  it  is  ini|io*hiblc  to  furm  a  conxct  opinion 
at  once.  In  some  cases,  indeed,  intemperance  and  lucreoised  nervoiia 
inBtaliility  ajo  >iymptama  of  gciiei*al  pan*lysia.  Tht!  excitement  of  delirium 
tremens  resembles  the  delirious  onset  of  general  panUysis ;  and  it  is 
well  to  reiiiemhcr  tliat  delirium  occurritig  in  a  man  an  the  result  of  com- 
[BinitiveJy  slight  alcoholic  excess  may  depend  on  ihis  kind  of  dej^enerati^m. 
The  aeuto  alcoholic  piitient,  as  a  rule,  sleeps  worse  than  the  general 
jiandytii",  ami  has  ninch  more  marked  visual  hallucirmtions  of  the  leirify- 
itig  kind.  The  diaj^nosis  tuiiat  bo  made  from  tht,-  history,  and  the  existeuca 
of  some  change  in  iho  jmpils  speech,  or  writing ;  but  in  spite  of  the  mo«t 
careful  consideration  mistakes  will  occur,  and  time  alone  can  determine 
tho  nature  of  the  tlisease.  I  think  that  in  evirry  acute  casn  of  mental 
disorder  in  which  thero  is  any  suspicion  of  alcoholic  causation  time  for 
oljservution  must  be  insisted  on.  Convidsive  seizures  may  result  from 
alcoholic  uxces^  and  I  do  not  think  anything  but  time  can  decide  on  the 
cause  of  these  fits.  Chronic  alcoholism  resembles  the  second  stage  of 
general  panilysis  in  many  ways ;  but  as  a  iiUe  there  is  more  evident  loss 
of  recent  memory  in  tho  alcoholic  than  in  the  general  paralytic  ;  and  tho 
drinker  "  maki-s  believe"  more^  talking  of  wKit  he  h;is  Wen  doing  and 
seeing,  when  he  has  in  fact  never  left  his  room.  Th«ire  ia  no  pupillary 
change,  the  reflexes  may  bo  normal,  and,  though  tho  facial  expix'ssiuu  is 
change<l,  there  are  not  the  tremor  and  the  defective  ai-ticulation  which  are 
so  common  in  general  paralysis. 

I^<id-]Kji.<o}tvtrj  will  produce  any  of  tho  ordinary  symptoms  of  gonoral 
paralysis,  and  may,  indeed,  be  the  cause  of  the  disease  ;  we  must  make 
sure,  therefore,  from  the  history  and  the  jihysical  signs  that  lead  is  th<: 
causa  The  blue  line  on  the  gums,  the  tentlernens,  ami  the  early  paresis 
of  the  extensor  muscles  uf  the  arms  are  the  chief  jxtints  of  distinction.  I 
have  never  seen  a  case  in  which  morphia  or  any  other  vegetable  alkaloid 
has  produced  syniptoras  which  could  be  confused  with  geneml  paralysis; 
but  1  ha^'C  seen  sevenal  chronic  takers  of  rhioral,  with  loss  of  mental  and 
muscular  power,  who  were  not  easily  distijiguishcd  at  lirst  from  general 
paralytics.  In  these,  ils  in  drunkards,  removal  of  the  drug  ami  careful 
obseniation  are  our  only  safeguardi*.  Influenza  Iijis  in  many  caises  set  up 
degenerative  changes  which  turned  out  to  he  general  paralysis  ;  it  is 
therefore  uol  to  be  forgotten  that  general  paralysis  may  follow  rapidly  on 
inilucnr^. 

The  convt:Lnon.*  of  hidney  disniM  may  be  mistaken  for  general  paralysis  ; 
and,  in  some  cases  of  alcoholic  kidney  disejise,  dementia  may  have  been 
slowly  coming  on  before  the  fits,  and  difficulty  may  thus  arise  ;  but,  as  1 
have  said,  albuminuria  is  very  rarely  met  with  in  general  [wiralysis. 

SffphHis  and  (fau:ral  pfimlif.'>i-\ — .■^s  I  have  already  said,  syphilis  is  a 
common  cause  of  general  panilysis,  and  the  affinities  between  some  ca&os 
of  brain  syphilis  anrl  general  pai-.it_vsis  sro  vcjy  ^''dl  known.  '!'ho  chief 
point  is  this,  thut  In  syphilitic  bralu  disease  apart  from  general  paralysis 
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wo  expect  to  do  good  by  spufific'  li-eiitiuent.,  whcrosis  in  general  paraljsu 
this  trefitmeiit  fuiU  ;  ibo  nocliU'n;il  h^-'juliiche  anil  oculomotor  jvUsies  are 
very  common  in  Jim.in  sypliiliss  m\A  vury  rare  in  geiienU  pamlyMs.  In 
cases  of  progressirc  mental  decay,  in  which  there  has  been  syphilis  with 
ajinptOTii^  iRiiiiiiiig  to  coai-so  inlnicraniiil  Icsiun,  the  iniplicntion  uf  :uiy 
ci'aiiiul  iiLTvc  y  iigaiiLst  gcnonil  paralysis;  thuugh  it.  must  Im;  r<?raeniherc(l 
that  in  genonil  paralysis  siKih  a.  nerve  implJnition  may  occnir,  e«[>ecwlh' 
in  iho  pifrflromnl  stages.  Thitt  ft  widespread  fivphiliiic  cerwhml  artenlu 
is  often  mistaken  for  gcnenU  paralysis  of  the  insane  has  been  iK>iiilo<l  out 
by  vrtri'juH  Dliscrvm-a.  Locomotor  «taxy  muy  bo  due  dirucUy  to  ayphilu 
or  be  a  piirt  of  the  general  paralysis. 

I  d<*  not  think  it  necessary  to  describe  the  so-called  psntdtt-^mfrfl 
paraii/si-^:  SutKc-e  it  to  sny  that  in  many  casos  of  syphilis  there  urc  l)nai) 
symptoms  which  prove  aot  to  be  progressive,  and  which  are  not  part  irfa 
atoudy  proceiis  of  decay. 

TiLTiumn  of  tlic  brain,  whether  cancerous,  syphilitic,  or  gliomatoua,  ni*y 
lead  to  diflicultios  in  iliagnosis.  A  history  of  caiiocroiis  growth  cUuwbere 
might  ftb^aist  t!io  diaj;nosis  ;  but  the  presence  of  local  he/idache,  of  vomitiiif^ 
of  optic  neuritis  aio  more  important  distinctiuna.  The  b»etter-inArkc«l 
effects  left  after  convulsions  due  to  brain  tumour  are  Ukowise  importoDi. 
The  mcntid  stulc*  of  iLu  patient  with  bruin  tumour  is,  as  a  rule,  one  of 
uiKithy  rather  than  of  excitemeut  or  disorder. 

Tuinmirs  about  the  porix  or  cerebcdium  ai'o  also  at  times  difficult  to 
distinguish  from  general  paralysis;  but,  as  a  rule,  the  staggering  gait  is 
greater  tlum  with  general  paralysis  of  iho  same  duration;  moreover  optic 
neuritis  is  pretty  sure  to  be  present,  with  vomiting  and  general  affeocioa 
oi  certain  gronps  of  neck  muscles. 

IH&semin'Ui'il.  scUrosh  may  in  eome  cases  lead  to  confusion  ;  when  this 
disease  was  tii-st  Ucnion»trHtc<l  in  England,  by  Dr.  Moxon,  I  saw  many 
cases  Df'gimera]  paralyaia,  in  genend  hospitala,  which  were  regarded  as 
insular  sdero-sis-  Insular  sclerosis  usually  occurs  in  young  persons,  aad 
its  progress  is  :■  lower ;  there  is  a  ditlerence  in  the  speech  which  is  mora 
staccato,  the  niovcments  are  nithcr  jerky  than  tremulous,  ui  least  icte  a 
time;  there  is  often  nystagmus,  which  is  vert*  rare  in  general  paralysis, 
and  muscles  are  often  picked  out  in  various  groups  ;  the  special  degradation 
does  not  follow  the  lines  of  latest  and  most  special  dovelopmenL 

J\trafysis  ugHmis  may  be  associated  with  mental  weakness,  but,  generally 
speaking,  the  characttT  of  the  niovcmeiii  is  i^uitv  unlike  th:tt  met  with  in 
general  paralysis  ;   the  age  of  the  patient  also  aids  the  diagnosis. 

SuiUifri'Ice  may  give  rise  to  nearly  all  the  symptoroa  of  general  paralysis; 
and  a  history  of  sunstroke  oixurring  in  a  tropical  clinuite  and  n|inrt 
from  alcoholic  excess  must  make  one  hesitate  in  giving  a  final  judgniciic 
ou  a  case. 

Kpiiep^y  is  hard  to  distinguish  from  general  paralysia  If  the  (its  alone 
ai-e  considered,  there  is  nothing  distinctive  about  them ;  they  may  affKt 
the  same  centres  in  the  same  way :  hut  whereas  epileptic  fits  usually  pus 
in  a  short  time  leavinrj  no  paralysis,  in  general  paralysis  the  parts  uflbcttid 
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an  almost  always  jxiiralyacd  or  enfcwWed  for  somo  hoiira  or  evon  for 
days  after  a  tit.  The  epiloptic  Ht,  if  t.lie  tirst,  rloen  not  often  leave  much 
mental  deteriomtiou,  whilo  in  general  paralysis  a  fit  often  leaves  the 
pfttiuiit  docile  and  quiet,  however  excited  and  gnindiose  he  wa«  before  it. 
In  BDiae  aiaes  slight  attacks,  as  of  petit  maJ,  occur  in  geneml  jximlysis  ;  and 
in  such  cases  the  difficulty  is  the  greater  hecauao  there  la  hut  little  mental 
chjuigo  after  or  with  them ;  in  such  cases  you  muni  dt'pend  on  the 
pupillary  or  other  general  Hyin[»tuuiti  of  goncnil  paralyiiis. 

Ajutplfctic  Jits  occur  in  gBnerid  pjiralvfiis,  and,  as  with  opilejwiy,  iliey 
cannot  at  first  be  distinguished  from  true  apoplexy ;  as  a  rule,  however, 
thpy  pass  off  in  the  eourso  of  a  ilay  or  two — thus  proving  that,  though 
implicating  one-hnlf  of  the  brain  and  body,  the  lesion  wns  rather  functional 
than  organic.  The  frc^|ucncy  of  fits  of  this  kind  iimy  also  indiaito  their 
nature.  I  h:tve  known  a  p;iticnt  have  a  ilozen  severe  apoplectic  fita,  yet 
reeover  a  fair  amount  of  mental  and  physical  priwcr.  In  some  eases 
ajioplexy  proper  may  appear  to  be  the  starting-point  of  the  general 
parolyda. 

Proltfilily  the  greatest  difficulty  arises  in  the  rases  of  men  who  have 
many  of  tli«  syniptonis,  both  bodily  and  nientiil,  of  general  paralysis,  but 
who  prove  jalcr  to  be  suffering  from  nientiiland  moral  perversion,  and  not 
from  j)rogr(38sivo  disease.      I  can  best  make  this  dear  by  describing  a  case. 

A  miildle-ngt'fl  man  nf  very  uenrntic  family,  itmnied,  nilb  nn  ftuiiilvy  with 
no  history  of  syphilio,  who  had  kd  a  iiioral,  r»<pectiitle  life,  but  whu  haii  {iHlFi>retl 
from  TariciUB  i;outy  symptoms,  bail  a  severe  bo^lily  iiluess  from  which  he  slowly 
recopcrt'd.  After  tJiis  be  was  a  chuuged  man,  hiti  cuiivcrsatlon  wa»  no  hinder 
refined,  he  spoke  dponly  of  wxnoJ  nuttersj  and  iiiaile  ribald  JL-xts  before  his  wife 
and  fumily.  fie  then  gat  enMti^Ied  with  a  noturiouBly  profligale  woman,  and 
was  seen  with  her  o(ienly.  He  even  prtiymtfed  to  introduce:  her  In  hie  wife  uu<l 
friemU.  He  cuuhl  u<it  seu  tbv  iuipropi'ti.>ty  u{  \\i»  coniluct,  but  nu^^-ntc^  llittt  his 
wife  should  follow  similar  wny«.  He  t\-Uii[ied  hit)  alTcction  for  wife  and  family, 
alth&iigh  «till  k-adii)g  this  nuiat  imnionil  lifr. 

TbU  «t.ile  of  thinRs  went  on  for  ntfiny  yeans  'he  ninn  Myinp  that  now 
at  last  he  Imd  lettrnt  how  tu  enjoy  life-.  In  >^iich  ii  caw  I  haw  hcvii  ]>u|)i1lary 
inec|uality,  tmilaterikl  awt^^liiij;  iiuil  nume  beHit^itioD  in  t^peci^h  ;  but  no  ilefect 
in  gait  or  expreaaion,  no  lu^  of  memory,  and  nu  progrus^ivc  decay. 

I  can  only  repeat  that  although  such  cases  are  aJmoit  always  con- 
■idered  to  he  {.'(Mieral  patidysis,  yet  the  patients  may  go  ou  unchanged  for 
many  years.      I  have  heard  them  di'scribed  as  rAses  of  satyrinsis. 

CrimUudifi/  or  tjiiwrtti  jiiiriilitsis. — First,  as  an  early  symptom  of  the 
disease,  the  patient  may  lose  cnntrnl  and  bo  guilty  of  irapnlHive  cnnnnal 
acta ;  in  a  moment  he  may  commit  a  murder  or  cause  grievous  bodily 
harm  ;  he  may  destroy  property  or  do  other  acts  which  ai-o  t^imply  due  to 
hin  defective  power  of  control ;  like  many  persons  who  havo  sufl'ered  from 
injury  to  the  head,  he  may  be  mure  easily  affected  by  alcuholic  and 
similar  stimulants. 

Suicide  may  result  from  similar  want  of  control. 


Wrongful  iliR«ir«  of  otio  kind  and  another  may  arisR.  to  be  gratified 
witliout  regard  to  sociitl  law  ;  thus  the  piiivni  may  stoal,  ihongh  in  my 
experience  the  general  jMimlytic  who  commits  theft  doo«  so  from  a  con- 
viction of  his  t^tviil  wciilth,  Jiiii]  his  right  uj  all  he  uiay  desire. 

To  compluto  this  part  of  my  subject  I  will  now  repeat  ono  or  two- 
point*  alre;idy  reftiTwl  to. 

Mate  hysteria  may  sinuilato  guncml  piirulysis,  yet  general  paralysis 
umy  Iwgim  its  hysteria.  Exiilu»tion  of  idoua  mny  occur  in  miuiiji,  eflpecially 
if  duo  to  alcoholic  exaltation  :  it  may  be  the  natural  result  of  defectirti 
control  ill  youth — an  overgrowth  of  ctinceit,  or  it  may  result  fr^jni  deliuiuM 
with  atk  appreheii.4iori  of  being  notice^]  or  wau-hed  ;  it  may  be  a  el«ady 
growth  of  the  inrngiimtjon,  the  "may  be"  becoming  a  reality;  but  in 
gBiicrul  paralyttis,  us  a.  rule,  the  cxaluiioii  in  general  and  of  a  benerolenC 
character. 

It  ia  difficntt  to  tell  whether  a  patient  be  Buffering  from  ni.inia  of  tbe 
doulilo  form,  or  from  general  iwiralynis  of  the  double  form  ;  and  time 
alone  cuu  settle  the  question. 

Paraplegia  In  its  various  forms  may  he  associated  with  genenJ 
paralysis,  ami  sot  in  before,  during,  or  after  .the  mental  syinploius  ;  there- 
fore in  every  such  ease  tUu  mental  as  well  as  tho  bodily  wcukuesa  mtut  be 
studied. 

Sexnid  faults  or  crimi'-s  are  commonly  mot  with;  these  acts  may 
arise  from  exaggerated  or  inflamed  desire,  or  from  loss  of  control- 
Indecent  oxposure  may  aiise  from  uiinalunLl  desire  or  from  simplfl 
forget fulnc'ia.  Rape  and  assault  on  chiltlren,  indecent  and  criraintl 
assaiilt.<s  are  apt  to  occur  likewisa  Tn  the  earlier  etoges  of  the  disoau 
there  is  almost  always  great  increase  of  sexual  desire,  and  some  increase  of 
sexual  power  may  be  present  ;  »nd  this  may  last  for  a  consideniblo  tinu. 

Tho  period  when  criminal  acts  are  most  likely  to  be  done  is  liefort 
tho  fidl  Vk'velopnicnt  of  tlic  more  ninrked  symptoms,  or  in  the  first  porioJ 
of  their  manifestation  ;  hence  it  is  of  gi'eat  importance  that  careful  examina- 
tion nhould  be  made  for  physical  signs  uf  degeneration  in  suspected 
individuals. 

As  far  a-s  tivntnl  cirpacift/  is  conccniod,  it  is  rprtJ\in  that  some  genend 
paralytics  become  unfit  to  dispose  of  their  property  long  before  thoy  can  be 
certified  hh  ins:irje  ;  for  In  the  earlier  stages  uf  the  diseiisc  great  alteratku 
uf  tumpemment  and  disposition  takes  place  as  well  as  a  tendency  to  aci 
wnthout  due  judgment;  and  later  the  memory  may  he  defective  alw. 
Thii*i,  a.^  the  result  of  progn^ssivo  brain  disease,  a  patient  may  be  alionateil 
from  his  relations,  attraeti-d  by  some  designing  person,  pro>)nbly  a  woman, 
and,  as  the  result  of  the.sc  perverted  feeling*,  may  make  an  unjuiii  will 
On  the  other  hand,  a  goneial  paralytic  can  make  a  perfectly  reasunahli- 
will,  even  iti  the  late  stages  of  the  disease,  provided  the  sympUjms  cbieHv 
affect  the  muscular  side  of  him.  It  was  even  idlowed  in  the  caw  of 
Crabtree,  tried  in  lHy4.  that  a  genemi  p;iralytie  during  a  period  of 
remission  may  make  a  A'alid  will,  though  ho  had  been  previotisly  in  a 
8tate  of  apparent  dementia,  and  h;ui  had  tits. 
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A  gcnoral  [raraly tic,  indeed,  may  he  guilt  v  i)f  ci-imcs  of  vurious  kimis  lu 
A  result  of  Ills  disease,  but  miiy  be  lirld  CH.p«l>lc,  iieverlhclflss,  of  malting 
a  n-ill  even  at  an  advanced  stage  of  the  disease  (see  Brown  r.  Penn, 
Nov.  ISSfi). 

Progrnosls.— This  is  rather  concerned  with  the  proKible  course  and 
duration  of  the  oiso  llititi  with  the  result  i  1  ca?i  ebiim  very  few  ix-covcries 
frum  undoubted  gencml  jmralysia.  As  I  liave  suid,  sometimes  eurly 
threaten inga  of  th«  diseaao,  occurring  in  likely  snhjecr*,  mny  i>a«a  off. 
In  Bome  cjises  remissions  may  h»o  so  complete  for  many  ye^rs  that 
.racovcry  ia  alleged  ;  but  the  end  of  nearly  all  these  cases  [irovea  that  the 
respite  was  but  arrest  or  renn'ssion.  I  will  not  say  that  no  case  of 
general  paralysis  over  ends  in  recovery,  but  it  is  very  rare.  The 
nioi'ti  avulti  the  onset,  the  greater  the  pruspec-t  uf  remistiion ;  and  the 
stronger  the  neurotic  heredity,  the  greater,  I  belie%o,  is  the  pi-ospect  of 
remission,  and  of  the  disease  ninning  an  irregular  course.  It  is  very 
rare  for  more  than  ono  complete  remission  to  occur  in  any  cafte,  save  in 
tho^to  of  iho  double  fm-m.  In  a  few  cases  the  <juict  dementerl  stage 
may  hist  for  years.  Gcnend  piinilytics  live  longer  in  asylunia  than  in 
their  homea  ;  th»^y  live  longer  in  small  asylums  tluin  in  larger  ones,  and 
they  li\"e  longer  in  the  cnimtry  than  in  towns.  It  is  not  possible  to  say 
whether  a  particular  case  will  run  a  short  course  or  a  Jong  one ;  yet 
as  a  rule  the  higher  the  tcitipcmturc  the  greater  the  danger  af  rapid 
deelirie.  The  presence  of  fit«  generally  hastens  the  pn>grcss  ;  but  in 
niro  cases  lits  sucni  to  arrest  the  disease  for  a  time,  or  even  to  It^ad  to 
rcmistiians.  Though  a  patient  may  have  been  quiet  and  placid  in  the 
earlier  stages  it  is  nob  cert-ain  that  be  will  not  have  a  maniacsil  outbreak 
later.  The  aisea  of  general  paralysiR  of  the  double  form,  or  of  the  circular 
form,  geneniJIy  last  longer  than  others,  their  duration  being  extended 
by  the  restful  periods  and  prolonged  remissions.  A  clear  history  of 
syphililic  infection  wiibtn  five  yean*  will  give  mure  prospect  of  amellrira- 
tion  ;  Imt,  however  distinct  the  lii.^tory  of  syphilis,  if  of  many  years' 
standing  I  do  not  think  it  really  atVecits  the  prognosis ;  that  is  to  say,  if 
the  diagnosis  of  general  piralysis  be  confident. 

Treatment  may  be  divided  into  general  and  special.  The  first  con- 
sidenitioji  is  whether  the  patient  cjin  bo  properly  treated  at  his  own 
home,  or  at  any  rate  out  of  an  asylum.  Seeing  that  these  cases  are 
almost  hopeless,  it  is  well  in  all  wises  to  decide  at  once  in  favour  of 
removal  from  bome  to  definite  asylum  care,  except  in  those  of  simple 
progressive  dementia  w^iihout  excitement,  very  distinct  dejiression,  or 
marked  delusion.  The  treatment  of  a  very  wealthy  general  paralytic 
may  be  undert^iken  in  a  private  house  with  largo  grounds  away  from  a 
city  ;  but  even  then,  in  my  belief,  it  is  neither  the  best  nor  the  kindest 
treatment.  Whether  away  from  home  or  nnt^  the  patients  nejirest 
relations,  more  particularly  his  wife,  sliould  not  live  with  him.  The  less 
emotion  there  is  in  the  life  of  the  general  pamlytic  the  longer  will  his 
life  huL  Indulgence  of  the  sexual  passion  is  injurious,  and  the  prijsfiect 
of  children  begotten  by  such  a  father  is  glcwmy.     The  wife  in  such  cases, 


if  installed  aa  imrse,  will  proKaSIy  lirwilt  dowTi  in  health  ;  and  I  ft-eijuunUr 
Be«  neiirasihetiirt  as  the  result  of  wifoly  devotion  to  gi'ncral  paraljruc 
husbutids.  SciL  vuyagua,  though  bo  often  recommended, ^ — only  it  seems  to 
mo  in  order  to  shirk  the  altenmtive  of  an  asylum, — are  mroly,  T  think,  of 
any  service. 

'llie  golden  rulo  of  treatment  is  complete  rest  Tbo  Biroplest 
country  life,  with  as  much  ^lt,>cp  as  the  ^mliL'Mt  can  take,  is  to  be  desired; 
only  moderate  exercise  innat  he  allowed,  and  of  course  riding  and  cyclmg 
have  to  he  given  up.  During  periods  of  rcmiiwinn  it  is  difficult  So 
prevent  the  relnin  of  the  ptitient  to  bis  own  home ;  but  thia  return  is 
almost  ulways  followed  by  itlapse.  It  ia  better  to  send  tbo  patient  amy 
for  the  intervtd  ;  possibly  for  a  short  sea  voyage,  or  else  to  the  hooM  of 
fvome  medlciil  man  living  in  the  inland  country.  The  diet  of  the  geneni 
paralytic  miiat  vary  v-n'th  tho  Rtago  of  the  diseaso ;  in  all  I  think  alcohol 
in  to  be  avoided.  The  simpler  the  food  tho  better ;  fish,  fruit,  mid  plain 
food  h  better  than  much  moat  and  fancy  dishes.  If  any  stimulant  Im 
found  n(M:eH.sury  it  »]iould  be  as  weak  spirit  and  M'ater  or  light  wins. 
Tolmoco  maybe  of  sen-ice  in  the  earlier  stages  of  restless  oxcitement; 
but  thiTo  is  a  ilanger  that  the  patient  may  smoke  too  niueh. 

Tim  general  (wralytic  must  be  waimly  chid,  and  his  clothes  carefully 
looked  aftiT,  as  he  is  very  cjirelesR  of  himself. 

1  do  not  think  that  electricity  in  any  form  is  of  service.  Specific 
medical  trentiucnt  bus  nuulo  but  little  progress  as  yet.  If  antisyphilitic 
ti-calment  has  not  been  fully  tried,  I  recommend,  if  tbo  patient  I>e  qukl 
enough,  the  conwe  of  treatment  nt  Aix-la-Chapellc.  If  this  has  alrewly 
been  trictl,  we  know  of  no  spoeific.  In  some  cases  coiuitor-irritation  along 
the  s]Mnal  column  bus  been  tried,  and  sidd  to  be  of  use.  Iodine  liniment 
to  scalp  and  spine  ha.9  been  rcconimcnilcd.  Surgical  treatment  has  been 
tried  with  tho  i<iea  of  ri:tlieving  pres.«un»,  but  the  results  of  trephining 
hare  not  been  encouraging.  I  trust  that  sooner  or  later  somo  anti- 
toxin will  be  found  which  will  aid  in  defeating  this  malign  disoasa 
Culabar  bean  wa.s  usefl  for  some  timei,  but  I  mmnot  rtfport  favourablv  OD 
its  action  ;  mix  %'omira  ia  usofid,  with  or  without  iiuiiiino  and  hydro- 
broiuic  acid;  I  cannot  say  that  setons  in  tho  neck  have  produced  any 
good  effect.  In.  ordering  dnigs  for  general  paralytii;s  wo  have  to  remcml>er 
that  they  are  very  rculily  affected  by  strong  remedies;  I  have  known 
rainutfi  doaea  of  alkaloids  proibico  in  them  very  alarming  symptoms. 
If  There  ifl  much  sloeplo.'wnoss  I  prefer  jiaraldehyde  in  dracjfim  duses  to 
any  other  drug ;  1  ilo  not  like  morphia  or  hyoscino ;  trional  or  sulpfaonsl 
genoraliy  fails  to  proihh*  sleep.  If  the  p:itient  is  in  fits  wa  may  use 
chloroform  or  nitrite  of  amyl ;  and  nitro-glycerine,  too,  has  l)een  foiuid  of 
icnnoe.  If  the  slaim  rpilepHois  continue  to  nn  alarming  extent,  I  ad  visa  att 
onemn  containing  20  grains  of  chloral  with  20  grains  of  a  bromide.  It  is 
necessary  in  iheao  eases  to  consider  ilelnils  verj*  carefully  ;  thus  it  nxay  be 
necessary  to  empty  the  bladder  and  perhaps  to  wash  it  out.  Soreness  of 
the  skin  may  bo  prevented  by  greiit  attention  to  keeping  it  dry,  and  also 
by  the  application,  night  and  morning,  of  hot  water  and  dry  Castile  soap. 
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If  hffimAtomA  occurs  it  is  best  trented  by  immodiAte  and  vigorous 
t)li»tenrig ;  this  failing,  it  may  be  necessary  to  slit  the  part  open  and 
remove  the  cloL 

G.  H.  Savaor. 
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INFANTILE    CEREBRAL    DEGENERATION 

Syn. — Arrtitfd  Cerebral  Detviopinent — Amnurofic  Famiiy  Idioejf, 
A  Familtf  Fvmi  of  Idiocy.     Agenesis  Cirrticalt&. 

Deflnltion.  —  A   rare    wtd    fatal   rliscaise    of   infuncy   cimractorised   bj 

pro^rcj-sivc;  meiUnI  mid  pliysiciil  t'tifecblemeiit,  fissociaUid  with  synimetricil 
cli»n(;e8  Ht  tbc  itmeiitii  ]uU;u  wtiirh  aro  piillH)jriiutni>iiic. 

History. — Attention  waa  first  caHcd  to  this  disease  by  Mr.  Waren  Tar 
in  18.H1  ;  find  since,  then  twenty -c^ight  casoa  have  been  puHishctI,  includ- 
ing Mr.  Tay's  patient*.  Ophthalmologists  have  contribut<?d  most  of  the 
cases  oil  record,  i\A  the  peculiar  and  characteristic  ocitlar  cbangeH  furm  * 
|)n>minctit  pirt  uf  tlu-  (.litiiciil  jiii'Uirc  of  the  dineiis^'.  B.  Sachs  of  Nov 
York,  Peterson,  Hirsch,  and  one  of  lis  (Kingdon)  in  thiscoiinrry  have  alone 
been  sucwssfid  iti  obtaining  aulopsies;  the  latter  oliser^'er  being  particuUriy 
fortunate  in  that  he  ban  been  alile  to  mippiement  his  c.-Iiiiical  nh»en'ations 
by  autopsies  and  8nb9e<piiBnt  microscopical  examination  of  the  nervotu 
system  ill  three  members  of  a  faniiiy  of  seven,  five  of  whom  were  afTected. 

Causes. — A  curious  circumstance,  which  appears  to  be  of  etialopicd 
significance,  is  that,  of  the  published  ca^es  in  which  the  natinnalitv  u 
stated,  the  patients  have  all  been  Hebrews.     In  addition  to  thia  recial 


peculiiiiity,  lliorc  is  distinct  cWdcnce  that  the  condition  belongs  to  iho 
category  of  family  diseases ;  luore  than  one  child  in  the  ssimc  family 
is,  as  a.  rule,  atLickod,  though  others  may  rcmiin  iwrfvctly  ht-althy.  Of 
the  twonly-oight  rasfls  reenrdod,  tesi  icnre  in  boys,  and  fourteen  in  girls ; 
in  four  c^Li^es  no  mention  is  made  of  the  rox. 

Syphilis  atid  other  hereditary  diatheses  appear  to  play  no  part  in  its 
pnj«litction  ;  nor  is  there  any  evidt-nce  that  cwnsniigiiinily  i>f  nianiage  hw 
any  gj-eat  influence  in  this  connection,  though  it  has  been  a  possihle 
factor  in  somo  cases.  One  or  other  par-fnt  has  been  neurotic  in  some 
instances,  and  injury  dnring  pregnancy  h:is  been  noted,  but  this  haa  been 
exi*«»ptinnal.  No  proxinuite  cause  aft<^r  birth  h:is  yet  been  discovered, 
with  the  fxecption  of  a  ttouhtful  injury  in  a  few  cases. 

Symptoms.— Childrei[  who  afterwards  show  cviiJcnccs  of  this  disease 
are  born  at  full  term,  ai-e  then,  as  far  as  can  Imj  judged,  perfectly  normal, 
and  so  remain  until  the  end  of  tho  third  (as  a  ruh;>,  or  it  may  bo  iia  late 
as  the  fiixth  month  ;  up  to  which  time  development  progreasc-S  naturally. 
The  first  symptom  to  attract  attention  is  an  inaViility  to  sit  up  properly, 
and  to  kiiep  the  hejtd  from  falling  backwards;  in  addition  to  these 
evidences  of  weakness  of  the  muscles  of  the  neck  and  back,  there  is 
often  a  suspicion  that  vision  in  impiired  ;  but  usually  no  definite  nphthal- 
moBcopic  changes  can  be  mndo  out  bo  early. 

As  the  disease  progresses  the  child  becomes  apathetic,  takes  little 
notice  of  what  is  going  on  around  it,  and  «tju's  the  vacant  expression  of 
mental  enfeebleraent.  It  becomes  less  and  less  able  lo  sit  up,  and  quity 
unable  to  hold  up  its  heat],  which  consequently  falls  backwards.  It  lies 
in  bcf]  as  it  h  placed,  and  has  no  power  of  monng  from  one  position  to 
another.  ObJRcta  placed  in  its  hands  are  grasped  feebly  and  soon 
droppcrl.  The  muscles  become  soft  and  flabby,  but  in  the  only  instancea 
in  which  they  have  been  tested  electrieally  in  the  early  stage  of  the 
diseast!  they  responded  to  both  the  interrupted  and  constant  currents. 
Soon  there  is  evidence  that  the  pyramidal  system  is  iniplicatctl ;  slight 
BXtaraor  or  flexor  sjiasm  appears  in  the  limbs,  and  the  tendon  jerks 
become  too  active. 

I<atcr  in  the  course  of  the  illness  tho  enfeebled  muselcs  Iwgin  to 
waste  ;  all  the  muscles  of  the  body  sharingin  theatmphy,  which  eventually 
becomes  extreme.  To  this  muscular  wasting,  which  is  general  and  is 
confined  to  groups  of  muscles,  there  is  added  an  increasing  degi-ee  of 
spiismodie  rigidity  which  causes  retraction  of  tho  head,  and  distortion 
of  the  diflerent  segments  of  the  limbs, — resulting,  for  instance,  in  inward 
rotation  of  the  arm,  pronation  of  the  forearm,  flexion  of  the  thigh  on  the 
abdomen  with  marked  abduction  of  the  Hmbs,  over-extension  with  j-artial 
luxation  at  the  knee,  extension  of  tho  foot,  and  bo  on.  As  the  contractiiro 
iticroAses  the  child  evidently  sufl"ers  much  jwin.  which  is  incri'ased  by  the 
spasmodic  jerking  of  the  limbs  which  occur  from  time  to  time.  Death 
may  result,  however,  before  spasmodic  contracture  has  taken  place; 
or  rigidity  may  have  been  occasional,  no  spasm  being  pcrmaueutly 
present 


Coriviilsioiia  are  so  rare  that  tliey  form  no  port  of  tho  usual  climcal 
picture  of  the  affection,  l>ut  h:ive  bct-n  ol>scrv(!d  us  terminal  tnanifcauitioiis 
of  t]\v.  il1nt?As.  C!iiMn«^oii«  wnsihility  and  the  superficial  rnllctxc?  arc  pre- 
BeiTwl,  anH  the  former  has  occa/;ionaIly  been  found  increased,  «o  Uuvt 
tho  child  starts  at  tho  slightest  touch.  Tho  special  senses,  wilb  the 
exception  of  vision  and  he»riiig,  remain  uiiiinfiaired  thrijugbout  the 
illness.  Sight  fails  gradually  until  total  amaurosis  results  from  optic 
atrophy,  which  h;w  all  the  churact-fi-e  of  Wmg  priniiu-y,  and  in  the 
majority  of  cases  is  undoubtedly  so ;  though  Mr.  Wuren  Tny  hai 
obsorved  slight  neuritis  in  the  wirly  stage  uf  the  optic  nerve  afl'ection. 
In  addition  to  this,  ophthalmoscopic  examination  reveals  a  peculiar  and 
diatirotive  appearance  in  the  region  of  each  yellow  spot.  At  first  a 
eu^picious-looking  haze  is  seen  in  the  raiLculnr  repon ;  but  fiulisequently  a 
whitish  gray  oviil  patch  13  seen,  almost  twice  the  size  uf  the  optic  disc,  with 
soflciu'il  edges,  ami  wjih  its  long  axis  lying  horizoutally,  very  slightly 
raiied  above  the  general  surface  of  the  rctiiKL  The  fovea  centralis  is  spen 
as  a  dark  chorry-red  spot  in  tho  centre  of  this  pitoh.  Once  e:sta.blit^hed, 
the^e  appearances  remain  tuialtered  thi-oughout  the  whole  course  of  the 
affection,  and  were  pnisent  in  Koller's  iwtient,  aged  four  years. 

There  is  no  evidence  that  either  tho  craniiU  nen-es — other  than  iha 
second  pair — or  thoir  nuclei  are  ntfected,  fipe-iking  generally.  The  pnpila 
are  cipial,  and,  as  optic  atrophy  l.>ccomc9  advanced,  they  are  dilated  and 
imu-'tive  to  light. 

StralMsmns  has  been  noted  exceptionally,  as  has  nystagmus  aUo ;  I»ut 
both  phenomena  nnial  bo  rare  ;  towaidx  the  lirial  stages  of  the  illness,  how- 
ever, slow  rhythmical  movements  of  the  eyes  from  side  to  side  mjiy  occur. 
Tho  only  other  poitits  calling  for  comment,  as  far  as  the  ciTinijU  ner\es 
are  concerned,  are  that  hearing  Ronietimos  appatrs  to  l>e  almormally  iicutc, 
a  pbcnomenon  too  frequently  observed  to  be  merely  accidental ;  and  there 
may  bo  ditTiculty  in  swallowing  for  some  time  prior  to  the  fnU'il  termination 
of  the  case. 

Apart  from  any  accidental  complications,  the  thoracic  and  abdominal 
\i9ccra  are,  as  u  rule,  normal ;  tho  appetite  good,  the  bowels  regidar,  ihc 
mine  natural,  and  the  pulse,  respiratioiw  and  U;mpemluro  normal.  In 
•Sachs'  first  case,  however,  the  gastric  mucosa  early  refused  to  perform  ite 
functions  properly ;  and  some  elevation  of  temperature  has  been  noted  in 
the  terminal  stages  of  a  few  casee. 

Tho  disease  has  ended  fatally  in  most  of  the  recorded  cases,  aud  in 
those  in  which  this  result  had  not  iHreii  reached,  the  condition  of  the 
patients  at  the  time  of  publication  made  it  evident  that  there  was  not 
likely  to  ho  any  departure  from  tho  gcnend  rule  ;  the  only  known 
exceptions  being  Koller's  case  of  a  girl  aged  four  years,  and  a  child  aged 
four  and  a  half  yoam  cited  by  Peterson.  The  duration  of  life  varies  fttim 
one  and  a  half  to  two  and  a  half  years,  is  usually  less  than  two  yejira.  and 
m&y  (quite  exceptionally)  be  prolonged  beyond  thi^,  us  in  the  two  case* 
already  referred  to.  The  final  staj^e  of  the  affection  sometimes  reseniblei_ 
the  same  stage  in  cases  of  general  paralysis  of  the  insane.     Death 
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occur  l>cforc  much  emaciation,  or  evidence  of  spnsnuxiic  rigidity  of  the 
limbs.  But  iisuiilly  the  cliild  becotnes  ]tiLle  and  shninkt-n,  more  and  more 
lethargic  and  exhauatcd  until  maraamus  becomes  extreme,  conBeinusness 
is  lost,  and  death  closes  the  scene.  In  exceptional  in^t-A,  insteiid  of  this 
inot'c  usual  form  of  death  from  marasmus  and  j^mduid  exhaustion,  tJie 
U-nninatinn  may  be  uncxiiecte<lly  sudden. 

Morbid  anatomy. — The  cerehml  and  spinal  meninires  ustially  preterit 
nn  .ibnomial  iippearances ;  though  in  Sacbs'  first  CJijy*  a  f«'W  slight 
adhesions  of  the  fomier  were  noted.  The  eonvohilions  and  sulci  of  the 
bniin  are  iiomially  arrange<l ;  but  in  the  case  just  referred  to  there  wag  aomo 
abnormal  figuration  which  was  regarded  aa  indicative  of  a  brain  of  low 
dcvolnpmeut,  nn  abnonnalily  present  in  Peterson's  case  also.  The  Bulci 
are  wide  in  some  uaseSj  pointing  to  a  certain  amount  of  atrophy  of  the  con- 
volutions ;  but  this  atrophy  varies  in  dilVen^nt  rase-s.  The  vt'iilrides  are 
normid,  ami  there  is  no  excess  of  cere bro- spinal  fluid  in  them  :  though  there 
is  some  compensatory  eedema  of  tho  meningos.  The  essential  change 
mot  with  on  microscopical  examination  is  degeneratiun  of  the  neurons  of 
the  cerebral  cortex,  more  especially  those  of  the  central  convolutions. 
T}ifl  pyramidal  cells  :Lrn  seen  in  all  stageji  of  degeneration.  Nissl's 
methoti  of  staining  reveals  v.inous  degrees  of  alteration  in  tho  size  and 
shape  of  the  cells;  some  are  so  distended  as  to  become  balloon -shaped, 
others  preserve  some  traces  of  their  original  shape,  while  in  wjtiie  the 
changes  are  sufficiently  advanced  to  lead  to  disintegration  and  vacuolation 
of  the  cell.  The  stichorhrome  granules  disappear  from  the  rells,  and 
while,  in  sonic  instances,  fine  chronuilie  gntntdcs  are  seen  scattered  through 
them,  in  others  they  are  entirely  without  chromatophilo  substance. 
Phagocytes  in  the  vicinity  of  the  degenerating  cells,  and  around  tho 
vessels,  contain  in  their  interior  a  large  amount  of  the  chromatophilo 
substance  wliich  they  have  derived  from  tho  norvc-coUs. 

The  Golgi-Cajal  method  of  preparing  jxirtions  of  the  cortex  for  cx- 
aminatiou  also  reveala  clearly  that  degeneration  of  the  neurons  is  in 
progress  ;  in  some  cjises  tho  cells  are  vanously  altered  bevond  recognition, 
and  all  stages  of  degoneralion  are  seen  in  the  axons  and  dendrons.  In 
most  c&svh  these  processes  are  broken  ofT  from  tho  cells,  while,  if  still 
continuous  with  them,  the  clmracteiistiu  beaded  appeanuico  of  degenera- 
tion is  seen  along  the  course  of  the  axis- cylinder.  Evidences  of  similar 
fhaiiges  are  met  with  in  oiIkt  parts  of  tlio  cortex,  but  they  are  not 
nearly  so  marked  as  in  the  region  of  the  central  convolutions. 

By  the  ftfarchi  method  of  preparation  intense  degeneration  of  the 
neurons  may  be  traced  through  the  corona  radiata  and  internal  capsule 
to  the  pyramids;  this,  acid  other  methods  of  staining,  reveid  pixmounccd 
degeiiemtion  of  the  direct  and  crossed  pyramidal  tracts  in  the  spinal  cord 
on  Ixith  8i<les.  Thti  p*>rivas("ular  lymphatics  of  the  vessels  in  the  corona 
radiata  are  full  of  fatty  debris  stained  black  by  the  osmic  acid  in  Marehi's 
fluid.  There  is  no  evident  ehango  in  the  neuroglia  ;  no  selcro&is,  no  altera- 
tion in  th'j  walls  of  the  blood-vessels,  and  no  infiltration  of  the  tissues  in 
the  neighbourhood  of  vessels.     Degeneration  of  the  cells  of  the  basal 


ganglia,  nuclei  of  cranial  nen'cs,  oHvary  tKMlies,  and  the  anterior  am) 
posterior  horns  of  the  spinal  cnnl  have  Uwn  fountl  \ty  Hirech  ;  the  cells 
of  the  ceroboUiira  alone  6ho\ring  but  little  change.  Some  degeucralicia 
has  hccn  found  in  tho  lemniscus  on  both  sides,  the  dcKCt.>ncling  roots  of 
the  fifth  nerve  and  sufMirior  cerebellar  peduncles  Ko  changes  have  Iwen 
found  in  tht*  prriphem!  nurves. 

The  ocular  changes  consist  in  atrophj  of  the  optic  nerves,  without 
any  evidence  cif  antecfd<^iil  Inflanimalory  iijischief.  HoMcn  luis  found 
degeneration  of  the  ganglion  colls  of  the  retina,  otherwise  nothing  hail 
been  found  Vo  account  for  the  changes  soon  in  the  macular  region  other 
than  a  ihiekeuing  of  the  retina  at  this  part,  a  change  due  to  a  spneiug 
out  of  the  outer  molecular  layer,  aa  if  by  tudema  (Treacher  Colliiis). 

Pathologry- — While  it  is  jmssible  that  the  disease  may  bo  congenital 
in  origin,  neither  in  the  clinical  history  nor  in  the  morbid  appearuni.'CA 
met  with  after  death  have  wo  atiy  evideneo  nf  this.  Nor  do  we  find 
oWdei>cc  that  tho  affection  is  one  of  arrested  development,  as  hrts  Um:u 
advocated  by  Sar-hs  ;  for,  while  it  is  tnic  that  the  clianges  met  with  lead 
to  arrest  of  development  and  ultimate  dissolution,  it  cannot  Ijc  said  tha: 
thesw  changes  in  the  central  nervous  Byslem  are  themselves  simply  the 
result  uf  arrest  of  development..  On  tho  contrary  there  is  ever)*  reason 
to  roganl  the  changes  jw  the  result  of  a  pnigrcjwivo  degeneration  of  tlie 
neurons,  such  as  might  well  result  from  the  action  of  some  toxin.  The 
altered  shapes  of  cells,  regarded  by  Sachs  as  evidence  of  congenital  nud- 
developmcnt^  ap[iear,  as  now  investigated  by  more  modem  methods, 
rather  to  bo  the  results  of  degeneration  in  nnrmally  develojifld  etnictnre* ; 
in  none  of  the  cases  that  we  have  examined  has  there  been  abnoniuJ 
iissunition  or  other  cvidunco  of  low  ccrvbral  development. 

The  advanced  stiitc  of  degeneration  of  tho  pyi-amidal  tracts  suggests 
the  possibility  that  the  changes  in  them  precede  those  which  are  met  with 
in  the  cerebral  cortex ;  or  that  the  changes  in  the  cortex  begin  at  a  stage 
prior  to  the  myehnation  of  the  pyr-aundal  filire».  That  the  latlfT  cannot 
Iw  altogether  the  case  is  proveil  by  the  presence  of  many  nomudly  mye- 
linated fibres  in  the  pvramidn,  and  nf  others  in  a  stite  of  recent  degeneni- 
tion  with  disintegration  of  their  myelin  sheaths.  AgJiin,  thai  the  former 
possibility  is  improbable  is  ma<lc  evident  by  tho  fact  that  there  is  nothing 
in  the  clinicd  lujitory  of  these  cases  to  suggest  that  sclerosis  of  the 
pyramidal  tracts  precedes  the  affection  of  tho  cerebral  cortex.  There  is 
no  reason,  therefore,  why  we  should  regard  the  morbid  process  othemiso 
than  a*  one  afTctting  the  whole  motor  neuran  from  its  beginning  in  the 
cerebral  cortex  t.u  its  end  in  the  spina!  coni  ;  and,  us  tho  nutrition 
of  the  neuron  depends  upon  the  integrity  of  that  part  of  it  known  as  the 
cell,  it  is  poasiblo  that  the  destructive  process  begins  in  the  cell,  and  that 
the  axon  and  dcndrons  suffer  secondarily.  On  the  other  hand,  the  baneful 
influence  may  primarily  attack  the  axon  and  dendrons  ;  or  all  parts  of  the 
neuron  may  be  affected  simultaneously.  Whether  these  changes  depend 
on  a  deficiency  or  alteration  in  qiuiHty  of  some  internal  secretion,  on  th« 
presence  of  some  toxin,  or  on  some  other  cause,  remains  for  future 


rusearct  to  determine.  There  is  nothing  in  the  hist<iIogiaiI  c'huiij;ed 
to  aiigg«sL  ail  itjtljiiiimatdry  procTua,  Kyphilitic  or  ulhor. 

No  satiefactory  KXpbmjition  i)f  the  rel-iiionship  between  the  changes 
at  the  mau'iiLi  liitea  aud  Those  met  with  in  tJio  central  nervous  syRiem  can 
be  oflero^l,  unless  it  bo  that  the  gangHou  ceUs  of  the  retina  are  similaily 
alTcctcil  Ui  those  of  the  curlex  cei*cbi'i,  and  that  they  oi-c  thiu  aflfcvted  has 
l>een  shown  by  flohien.  The  wturronet;  of  optic  alixjifhy,  on  thi'  other 
hand,  ia  commonly  met  with  in  degenerative  canditjima  of  the  central  imrvous 
system,  though  the  mechanism  nf  its  production  is  not  easy  to  oxpliiin. 

Diagnosis. — When  the  changes  in  tho  regi<tn  of  the  macula  lutea  are 
fully  displayed  they  are  so  charactt-ristic  that  any  uncertainty  aa  to  the 
nature  of  the  case  can  no  longer  exist.  \Ve  knovr  of  no  other  conditiou 
in  whidi  progrcjwivo  luental  and  physiad  enfucblcmenl  are  associated  with 
these  peculiar  and  [iathQgnora()nif  changes.  Even  before  tho  api>earanefl 
of  the  maeuhir  chnngen  the  diagnonis  ia  not  dilfirult,  though  the  affection 
may  be  then  ccmfoniided  ■vrilh  other  infantile  corebral  piilsiea.  If  a 
trustworthy  history  can  be  obtained,  the  pre-natal  and  natid  affccliona 
are  rcjidily  distinguished  from  this  disease  ;  the  earliest  evidences  of  which 
beeomo  manifest  at  the  third  month.  It  may  ha  confounded  with  in- 
heritetl  ayphJIis ;  and  the  history  of  syphilis  in  a  parent,  and  evidences  of 
this  disease,  ocular  or  other,  in  the  child  must  besought  for  in  atlempiing  t*) 
arrive  at  a  diagmjsis.  Ordinary  congenital  idiooy  is  distinguished  Ity  ibe 
alisence  of  ocular  symptoms  and  fundal  changes,  and  such  piiticnta  live  for 
many  years. 

Aa  rt'gaixis  ils  dtstinctinn  from  other  post-natal  cereliral  palsies,  and 
especially  the  fantily  forms  of  these,  reliance  must  bo  placed  on  the  absenre 
of  ennvulfiinus  ;  on  the  exceedingly  gradual  and  general  invjisionfi  of  the 
pi^resis,  which  does  not  assume  tho  fomi  of  a  hemiplegiii  or  a  piii-aplegia ; 
and,  above  all,  on  the  presence  of  blindness,  with  the  churucteristic 
fundal  changes.  The  possibility  of  confounding  this  di.scasc  with  acute 
anterior  poliomyelitis  is  too  remote  to  deserve  much  attention  ;  but  should 
tho  question  arise  bofnro  the  development  of  the  changes  in  the  eve 
grounds,  the  aloence  of  altered  eleclricAl  reaction  of  the  muscles  would 
exclude  the  sjiina!  affectiou. 

Prognosis. — With  the  exception  of  one  caae,  recorded  by  KoUer,  in 
which  the  retin.ll  changes  ivere  detected  in  an  idiot  aged  four  years,  and 
the  Gwe  rebrri^l  to  by  PetA^rson,  all  tho  casps  have  eitderl  fatally,  and 
this  usually  within  two  years.  Possibly  as  the  condition  becomes  more 
widely  recognised  it  may  ha  found  that  more  of  the  inmates  of  idiot 
aj'vlums  have  been  atfectotl  by  this  condition  in  fufiiucy,  and  have  csca|>od 
wh;it  »iJpcara  to  be  the  usual  fat^t.' ;  Init  in  the  present  state  of  our  know- 
Icrlgc  none  Imt  a  gloomy  prognosis  is  warrauted.  In  the  vast  majority  of 
caaeit  a^  roou  as  the  diagnoids  ia  cprtairi  the  prognosis  is  eqimlly  so. 
Moreover,  the  occurrence  of  a  ease  of  the  kind  in  a  family  renders  it 
highly  prohnljle  thjitany  children  lx>ni  Bubse<|uently  may  become  similarly 
affeclvd  :  fortunately  tliis  in  not  invariably  the  case. 

Treatment. — No  remedy  appcai-s  to  have  any  influence  on  the  course 
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of  the  disease,  which  is  ste<adily  progressive  in  spite  of  all  the  measures 
that  have  been  tried  for  its  relief.  Mercury  and  iodide  of  potassium 
have  both  failed  to  influence  its  course ;  whether  arsenic  and  similar 
remedies  may  prove  more  successful  remains  to  be  seen.  If  future 
researches  should  reveal  any  defect  in  connection  with  any  of  the  .ductless 
glands  in  these  cases,  the  administration,  in  some  form,  of  the  particular 
gland  affected  might  prove  of  sernce.  So  far  the  only  measures  of  this 
kind  that  have  been  tried  are  the  administration  of  pituitary  gland  and 
of  cerebrine  by  one  of  us  (Kingdon) ;  both,  however,  with  negative  results. 
The  same  observer  has  made  unsuccessful  attempts  to  prevent  the 
occurrence  of  the  affection  by  administering  iodide  of  potassium  to  the 
mother  while  pregnant.  This  was  tried  in  two  pregnancies ;  one  child 
escaped,  the  other  was  attacked  by  the  disease.  We  suggest  that,  in 
families  where  any  case  of  this  kind  has  been  known  to  occur,  the  children 
should  be  weaned  from  the  time  of  birth ;  on  the  chance  that  the  mother 
herself,  however  healthy  in  appearance,  may  nevertheless  communicate  in 
her  some  deleterious  product,  chemical  or  other,  which  is  capable  of 
generating  the  disease  in  the  suckling. 

The  most  careful  nursing,  feeding  and  hygiene  of  such  children  are 
of  course  essential. 

J.  S.  RisiEN  Russell. 

E.  C.  Kingdon. 
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THE    CEREBRAL    PALSIES    OF    CHILDREN 


The  cerobnil  ijalsk-s  of  children  are  divided  into  two  great  classes — those 
ill  wliii'h  there  i»  evidence  of  the  presence  of  paralysis  when  tlie  cliilU  is 
Ikh-ii,  and  th<wc  in  which,  after  a  period,  nnjro  or  less  prokmged,  of 
apiKirenlly  normnl  health  and  iinimpiired  activity,  some  (omi  of  jKirutv^is 
ap[>ears.  In  the  liitler  cliisa  the  pnnilysis  it*,  as  u  iiiiti,  heiniplegie  in 
fonn  ;  in  the  funuer  both  aidea  iisiiallj  sutTer :  somotiinea  the  lej^  only 
are  atfeetcd,  at  any  nitc  in  a  marked  degree;  ai~)iiii?tiine.s  lM)t)i  arinn  imd 
both  legs  sntter ;  and  in  other  cases  one  side  only  appears  to  be  weak. 
Ciises  in  which  |«iralysi8  is  present  at  birlh  are  fnriher  subdividifl  into 
thmie  in  which  the  puralysiii  is  the  resnlt  uf  Goitte  dillieulty  or  ubnuniuility 
in  the  labour,  and  those  in  which  it  results  from  some  condiiiou  arising 
during  intra-utcrirm  life  ;  either  jiriniary  disease  iirmahievnlojmient  in  iho 
ffettis  itweh',  cir  juimo  morbid  c<:)nditinn  sccoiKlary  to  disease  in  the  mother, 
or  to  injuries  whieh  ahc  tnay  have  Bustaiued  during  her  pregnancy.  By 
fur  the  largest  number  are  the  result  of  ahnurxnalilics  in  the  hiljuur,  the 
abnormality  consisting  usually  in  the  length  and  difficulty  of  tho  lal>our, 
due  to  deformity  in  the  mother  or  to  malptiKitton  of  the  ihild.  Never- 
theless an  unuaually  quick  or  precipitate  labour  may  likewise  give  rise 
to  birth  pulsy. 

Birth  Palsy. — Symptoms. — In  this  form  of  panlysia  there  is  a 
Toriable  diatributiouof  weulutesti.  Sometimes  the  lower  limbs  are  atrcctcd 
alone,  equiiUy  or  unuqujilly  ;  producing  the  condition  HonietinicH  spoken 
of  as  "cerebral  sjjastic  puraplegia  "  or  "congenital  epastic  panipU^gia" 
("  Littte'ji  ciifipjifio  ").  Sometimes  the  paralysis  is  of  one  side,  affecting  U>th 
arm  and  leg  ;  somelimes  both  arms  and  both  legs  are  aflceled  ;  somctiraca 
both  legs  and  one  aim  only,  or  at  least  only  one  in  a  very  obvioiui  degree. 
In  the  liml>H  the  weakiieiss  ia  usually  associated  with  nuieh  stilTnesa.  The 
gait,  i^  the  patient  is  able  to  walk,  is  characterintieally  Rpastic,  each  leg 
beirig  dmgged  forwarti  ns  a  whole,  and  with  considyrable  diflieulty  ;  if  the 
upper  liniba  are  iilTected  there  is,  besides  the  weakness  of  the  arms  and 
hand**,  a  gi-cat  awkwanlness  in  using  them,  probuVily  occjisionetl  by  the 
spasticity.  The  knee-jerks  are  much  exaggerated,  but  ankle  clonus  is  not 
so  freijuontly  present  as  might  be  e.xix^vled ;  and  in  the  cuso  of  patients 
suffering  fnnn  this  cundition  it  is  usually  present  only  in  those  who  arc 
able  to  walk.  In  patients  unable  to  walk,  in  i^pite  of  the  fact  that  a 
high  degree  of  sp.isticity  mny  bo  present,  it  is  usually  impossible  lo  evoke 
it^  In  some  piLticnt>  the  p(cnltai'  mobile  spasm  known  as  athet-odis  is 
present;  and  in  iNLiients  in  whom  all  four  limbs  atx>  afJecLed,  atheto&is 
Affecting  both  sides — double  athetosis — sometimes  occurs.  In  this  form 
Bi>a8m  there  is  usually  a  cycle  of  movementn,  ono  position  slowly  and 
gi'adually  im.ssingiritoanother.      Sometimes  the  hand  only  is  affected,  and 
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in  tho  great  iiiJi5ority  of  case-a  ft  is  must  aETticti^d ;  but.  the  apaazn  voxf 
iitViH't  all  vlitJ  part*  of  the  upper  limli,  mid  may  also  aftbct  the  leg.  It 
involvifd  tUo  fiico  in  a  few  cases,  anil  the  piatyBina  muBcte  may  nmrkedly 
pitrLici|mt.t4  in  the  alfrctiun. 

Biwirles  rttliPUtsis,  or  mohilo  spasm,  another  form  of  involuntary  mo^"*- 
tiiont  is  sijiiietinies  present ;  a  form  vi-ry  closely  rcsflmKling  the  tremor 
pivftciit  in  rx<it'H  of  insular  sdurosis,  in  thtit  it  is  only  induced  during 
voluutnry  movement.  This  tremor  is  well  mjirked  whun  an  attempt  ii 
nuido  to  carry  out  a  definite  movr^merit  with  the  affecUnJ  limb.  In 
cam'ing  tho  affocteil  hand  to  the  face,  for  pxample,  at  the  heginniiijg 
of  tho  net  tho  irv^mor  is  very  slight ;  hut  9a  the  hand  approaches  the  faoe 
it  UiHMimvi  moTO  and  moiv  distinct  and  even  violent,  so  that  it  is  impos- 
Kihlo  fur  tho  patient  to  k(^ep  the  huml  in  a  poisition  of  rest.  Tbisi  condition 
lias  Im-'om  unfortunately  named  "  chmn  spastica  "  ;  just  as  athetosis  has  be«n 
118  unfortuiiatoly  named  " jx^it-lumiplfAjk  chorea."  In  neither  form  of 
ircnior  is  there,  oa  a  rule,  anything  more  than  a  distant  r^sennhlance  to 
thi*  niovoments  of  tnia  chorea  ;  although  certain  cases  of  so-cnlled  berodi- 
larv  ehoreji  have  uiiduubtedly  Icun  cases  of  birth  pidsy  w*ith  douhla 
aihetofiia.  l!ut.  both  athetosis  and  "ehoit-a  spaslic-u"  arc  pr'dmbly  more 
(n>mtn<)n  in  rases  of  infantile  hemiplegia  than  in  cases  uf  birlh  ])alsy. 

IVralysirt  or  piu'csia  of  some  ocular  movements  is  also  nut  infrcipiently 
met  with  ;  and  thii  accaaions  a  squint  of  varying  character  and  intensity, 
apparently  nob  the  ri«iilt  of  an  affection  of  one  rouscio  in  one  eye,  but  ol 
a  slight  atTectiud  of  the  diftbrcnt  muvemonts  iu  each  eye.  Tho  sphiuctctn 
of  the  n*itum  and  bhulder  are  only  affected  to  the  extent  of  being  leM 
oaaily  contrnlltid  than  nttrmal.  Tn  pjitients  in  whom  there  is  much 
iisvchiciil  changi»,  the  calls  are  unattended  to,  and  tho  hahits  are  eoriw- 
(piently  dirty.  Even  in  these  easels,  however,  this  is  oidy  tho  nde  in  the 
iMirly  yctti'8  ut  life.  There  is  rarely  imy  affection  of  swallowing,  ullbougfa 
slobbering  is  not  uncominon. 

The  mmtttl  fojuiitioK  vanes  muL'h  in  different  patients.  In  those  tn 
whom  all  four  limbs  are  affecteil,  there  i.s,  us  a  rulir,  much  mental  change: 
if  thc!  lijwrr  lind^s  only  arw  paralysed  the  mental  condition  is  frequently 
good;  and  in  some  instances  the  children  are  prorociously  Hharji.  When 
the  paralysis  is  homiplegic  in  form  the  psycbical  condition  varies,  being 
very  ilefective  in  some,  scarcely  abnormal  in  others.  In  some  cases  tn 
which  the  jmralysid  is  oidy  slight,  much  change  is  present;  a  result  jirol*- 
nblv  <b]e,  a-s  will  be  {H>int'itd  out  later,  not  to  the  nature  but  to  the  position 
of  the  lesLitn.  In  all  the  crises  mental  dcvelnpmeni  is  retarded,  and,  as  a 
rule,  does  not  attain  a  high  level. 

5jpf<'W*  also  is  interfered  with,  and  sometimes  seems  to  remain  entirely 
in  ahoyatice;  in  nearly  all,  its  development  is  retanled,  and  generally  it 
remains  long  imperfect.  Anything  like  true  aphasia  is,  of  course,  Bcareely 
Ui  bo  expecl-ed,  for  this  can  ordy  arise  from  interference  with  the  functiona 
of  a  speech  mechanism  already  dcvclopnd,  and  in  cases  of  birth  pjdsy  wo 
have  to  do  with  centres  whose  development  has  been  interfensd  wirh, 
or  entirely  arrested. 


Recurring  convulsiuiis  :iro  not  so  common  in  Ciises  of  birth  imUy  u 
might  be  expected,  possibly  because  of  the  compktenesa  and  limitation 
of  the  destructive  procefl*  which  has  been  present  But  in  many  cfi«e«  a 
history  of  a  severe  convulsion  is  to  be  obtained,  or  more  often  of  a  scries 
of  severe  fits,  occurring  a  few  days  after  birth.  Occasionally  such  convul- 
sions reciir  at  intervals  during  the  first  few  years  of  life,  and  in  a  small 
number  of  cases  this  tendency  persiata  during  the  whole  of  life. 

Deformities  are  apt  to  occur  in  consequence  of  the  interference  ^vith 
development,  and  the  malpositions  encouraged  by  the  form  of  paralysis. 
The  most  common  deformity  is  some  form  of  talipes;  and,  in  patients  in 
whom  one  siile  is  weaker  than  the  other,  lateral  curvature  is  almost 
inevitjiblc,  uriles-s  extreme  care  be  tjikcii. 

Causes. — In  the  great  majority  of  the  cases  of  birth  palsy,  as  T  h;ivo 
Raid,  the  lesion  is  determined  by  some  fault  in  parturition.  As  a 
rule  there  is  a  history  of  a  long  and  difficult  labour,  in  many  cases  the 
result  of  an  abnormal  presentation  of  the  fcetus ;  and  frwjuentiy  of  a 
labuiu'  necessitating  the  use  of  instrumeiitti,  or  of  turning.  Often  also 
the  child  is  bom  cyanoscd,  and  not  breathing ;  so  that  artificial  methods 
of  promoting  rofipiration  have  to  be  rasortcd  to.  Xot  uncommonly 
also  the  child  is  born  before  full  terra.  Hut,  as  already  pointed  out 
in  I'ofcronco  to  these  cases,  any  injury  to  the  child  occurring  in  h 
hibour  in  which  instruments  have  been  used,  or  in  which  operative  inter- 
ference has  been  resorted  to,  is  not  to  be  ascribed  to  the  instruments 
used  or  the  operation  performed,  but  rather  to  those  abnormal  conditions 
which  remlered  intei-ference  necessHry.  Besides  the  long  and  dtfbcidt 
labour,  the  quick,  or,  in  technical  language,  the  precipitate  labour  also 
aeoms  to  have  an  etTect  in  tho  causation  of  the  condition  under  considera- 
tion. 

Ah  abnormal  ht>H3urs  are  much  moro  common  in  prrmiparie  than  in 
multipane,  it  ia  accordingly  to  be  expected  that  birth  paUy  will  occnr 
much  more  frequently  in  first-born  children  :  this  is  actually  the  ca*e  in 
so  large  a  majority  of  instances  as  to  phice  the  fact  outside  the  region  of 
mere  coincidence.  Two  other  facts  come  out  in  a  series  of  cosoa  of  this 
character ;  namely,  that  of  cliildrun  aflecte*]  with  birth  palsy  there  are 
twice  as  many  males  as  females  ;  and  that  the  child  of  an  elderly  primipara 
is  more  liable  to  be  afflicted  than  is  the  first  chikl  of  a  younger  woman. 
These  two  facts  lend  support  to  the  view  which  ascribes  the  great 
majority  of  eases  of  birth  palsy  to  mechanical  diflJcuUies  in  tho  proce^  of 
parturition ;  for  in  the  former  case  tho  larger  size  of  the  child,  in  the 
latter  the  greater  rigidity  in  the  maternal  parta  will  tend  to  increase  the 
difficulties  of  the  laboiu-. 

There  U  parae  evidence  that  inherited  syphilis  is  anmetimes  a  factor  in 
the  production  of  this  condition.  It  is  very  uncommon  to  see  a  child  the 
subject  of  birth  palsy  who  has  any  of  the  recognised  signs  of  congenital 
syphilis ;  but  it  is  quite  possiMe,  of  course,  that  a  syphilitic  child  may 
sutler  from  birth  paUy  if  it  has  been  exposed  also  to  the  causes  of  this 
condition;  and  it  ia  likewise  probable  that  inherited  syphilis,  through 
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affection  of  blood-vesscU  or  memliranes,  may  occasionally  give  riee  lo  a 
morbid  process  which  causes  in  ihe  child  symptoms  similar  to  those 
which  wo  have  timler  consideration. 

Morbid  anau>my. — There  is  little  doubt>  from  the  cases  which  have 
been  examined  after  death,  that  the  condition  upon  which  the  paralysif 
depends  is,  in  most  cases,  hiemorrhjige  occurring  under  the  dura  mater, 
and  so  affecting  the  cortical  structures  as  to  aboliah  or  interfere  with 
their  function.  From  what  has  been  said  as  to  the  catuation,  it  will  be 
seen  that  such  a  condition  is  what  we  should  expect ;  and  there  seems  no 
reason  to  dnubt  that  its  occurrence  ]»  duo  to  the  rupture  of  vessels  in 
consequence  of  the  mechanical  difficulties  in  the  act  of  parturilioiL  The 
situation  of  this  hiemorrbage  gives  the  clue  to  the  distributioD  of  the 
paralysis.  As  a  rule,  i\%  I  have  already  Mild,  the  legs  ai-e  more  affected 
than  the  arms,  8om^^time«  they  are  afTected  alone.  In  such  a  case  the 
hwrnorrliage  will  be  found  on  each  side  of  the  longitudinal  fissure, 
spreading  in  each  cortex  over  the  area  in  which  the  leg  movements 
are  chiefly  represented.  If  wo  suppoae  the  btemon-hago  on  one  side 
to  spread  further,  so  as  to  destroy  or  impair  the  area  in  which  the  arm 
movements  arc  represented,  n  condition  woiild  be  produced  in  which 
both  legs  and  one  arm  would  be  affected ;  if  the  hiemorrhage  spread  , 
still  further,  one  aide  of  the  face  would  be  affected  ;  and  if  it  apV^^^I 
on  each  skle,  so  as  to  affect  both  arm  areas  as  well  as  the  leg  areMPV 
condition  would  bo  produced  giving  rise  to  paral^'sis  of  both  arms  and 
both  Icgti.  Ill  cases  in  which  the  speech  function  is  in  alieyance,  cither 
completely  or  partially,  the  lesion  is  of  the  third  frontal  convolution 
on  both  sides  or  only  on  one  ;  and  it  will  readily  be  understood  that  the 
ocular  movements  may  be  intoiferod  inth  if  the  lesion  spread  forward 
so  as  to  involve  the  area  related  to  these  movements ;  thus  a  variable 
squint  may  be  produced.  I  repeat  that  a  varying  degree  nf  psychiol 
defect  is  found  to  occur  in  children  the  subjects  of  hirth  palsy  :  and  it 
may  reasonably  be  assumed  that  this  depends  upon  injury  to  that  part  of 
the  brain  which  is  proluibly  most  intimately  associated  with  psychical 
processes — the  praefrontal  area. 

Thift  morbid  condition  is  only  distinctly  recognised  in  cases  in  which 
death  occurs  in  the  early  stage.  Such,  however,  are  not  common  ;  aad 
M'bcti  death  takes  place  after  the  lapae  of  some  yeni's,  the  conditioii 
discovisred  varies  considerably.  Sometimes  it  ie  what  is  known  as 
porencoph-ilus,  a  condition  in  which  there  is  much  cystic  formation 
surrounded  by  eerebnvl  substnnce  more  or  less  altered :  somotimea  there 
seems  to  be  a  sclerotic  cotulition  of  the  bi'ain  itself,  and  in  other  caaea  ft 
condition  resembling  pachymeningitis,  due  to  the  effused  blood  having 
become  organised  and  altered.  In  short,  from  the  condition  found  in 
such  cases  it  would  l>e  impossible  to  discover  the  imture  of  the  original 
lesion,  were  it  not  for  the  information  gained  from  the  examination  of 
recent  caacs.  It  is  also  held  by  some  writers  that  in  certain  otfex, 
those  especially  in  which  the  child  is  a  premature  one.  the  resulting 
condition  is  due  to  incomplete  development  of  the  pyramidal  tracts.    lo 


siuti  cases  it  is  said  that  gradual  improvement  ustmil}'  follows,  aud  may 

go  oil  to  »Ih>w  of  Hii  iiliiitwt  iioniwl  power  of  locvsmoium. 

Diagnosis. — The  diagnnsia  of  the  comlitioii  w'lM  not,  .-is  a  nile,  present 
m:iTiy  clitticultii!«.  The  onsot  at  hirth,  althou^'h  it  may  not  ho  noticed 
iiniil  ft  fow  (Jays  after  it,  and  usiwlly  tlie  history  of  some  ditticully  of 
:ilitinrm.'iiity  at  birth,  or  at  uny  rato  that  the  child  was  the  first- 
born, are  the  poiuts  on  which  a  dingnusis  will  de^Kcid.  Infiititilu  humi- 
plcgia  may  be  similar  in  the  physical  condition,  or  in  the  pBycIiical 
symptoms  ;  hut.  in  thin  disease  the  onset  is  later,  it  comce  on  in  a  previously 
bualthy  child,  it  ia  ushered  in  with  a  convulsion  or  convulsions,  and  it  is 
strictly  hemii)k»gi(:.  TheH|mstic  paralysis  due  to  ciriesmav  closely  resendih) 
cerebral  silastic  paralysis;  but  in  the  former  coiidiUon  there  has  been  a 
period  during  which  tbu  limbs  wore  usud  normally.  Of  infantile  paralysis 
also — acute  anterior  poliomyelitis — the  same  may  be  said  ;  and  in  ibis 
condition  the  muscular  wasting,  flaccidity,  and  loss  of  reflex  action  and  of 
faradic  irritability  in  the  muscle*  will  sutHciently  distingiiish  it. 

Prognosis. — Wueh  a  condition  as  that  doftcrihed  entirely  precludes  any 
hope  ol  cotnpleto  reeovery.  Tho  degree  of  recovery  wdiieli  takes  place 
naturally  depends  on  the  extent  and  situation  of  the  lesion;  and  will  be 
grei»tcr  when  thia  is  limited  to  the  leg  areas  on  each  side  of  the  longi- 
tndinal  fissure.  A  patient  with  this  condition  will  be  late  in  acquiring 
the  ability  to  walk,  aiid  oven  at  tho  best  M-ill  always  walk  stilfiy  and 
imperfectly ;  but  the  arms  will  be  useful  limb?,  and  the  mental  and 
intcUertufd  poivera  will  not  neceswirily  be  iirpiiircd  at  all,  may  pven  lie 
rather  above  the  avem^e.  In  cases  in  M-bich  the  upjxjr  lindjs  are  aRected 
there  is,  as  will  be  evident  fn>m  what  han  alix^ady  been  eUited,  a  much 
greater  likelihood  of  mental  impairment  arcomfianying  the  IxKlily  ailment ; 
and  where  snch  nii-ntiil  defect  is  present  the  improvement  will  not  be 
greiit,  at  any  rate  in  reference  to  that  particidar  symptom. 

But  physical  improvement  takes  place  in  all  these  cases.  Often,  al- 
though the  children  attain  the  age  of  live  or  six  before  they  can  walk,  many 
of  them,  in  whom  the  pro«pect of  walking  seemed  out  of  the  question  in  an 
early  stage,  dn  ultimately  walk,  imperfectly  it  is  tnie.  In  short,  physical 
improvement  takes  pWe  in  all,  and  tho  degree  of  this  csm  only  be  esti- 
mated by  aijcertaujung  actiudly  how  much  impaimiont  is  present;  mental 
improvomont  also  takes  place  even  in  children  apparently  quite  iudwclle 
at  first  But  in  cases  in  which  mentid  imjuiirment  is  present,  a  normal 
mental  condition  must  not  bo  hoped  for,  any  more  than  a  perfect  physical 
condition  is  to  be  expoctod  in  an}'  case. 

Treatment. — A  child  affected  with  hirth  palsy  naturally  requires  very 
grejit  care.  Good  and  intelligent  nursing  is  essentia] ;  suitable  food  and 
warm  clothing  are  even  of  more  impurtante  than  iji  tho  c:ise  of  ordinary 
babies.  No  effort  should  be  spared  in  attempting  to  develop  the  physical 
and  mental  capacity  ;  for  much  may  be  done  in  this  way  to  increase  its 
powers.  But  such  training  is  apt  to  be  discouraging  because  of  tho  slow, 
almost  invisible  i)rog]"es»  whieh  takes  place,  and  it  is  well,  therefore,  thjit  the 
nurse  shouJd  nut  expect  very  mpid  progress.     Gymuastic  exercises,  such 


M  viU  assist  in  increasing  mTuoilAr  power,  nibhing  of  tlio  limW  jiaA 
jiawire  oxerciscH  urc  of  hiul*}]  importance.  Cod-liver  oil,  cnxntir  An)!  fat 
in  an  easily  digesCeJ  funii  tiro  tu  Ih:  rcgiinlcd  an  articles  of  diet  nulier 
than  as  modidnea. 

Ati«iition  also  will  lie  given  lo  measures  calciiht^d  to  prewnt  rj^-lor 
inities,  such  as  tnlij»c.s  or  Jatt'ml  cnrvaturc ;  or,  if  ihoy  hiive  ultvodr 
<>cciirri*<l,  to  the  openitivc  or  incchaiiicjU  Iruatniciil  which  will  IcmL  \a 
correct  them,  or  iit  luaitl  U>  miniiDbse  their  effect. 

iNFANTtLK  nnMTPLEOiA. — Infantile  hemiplegia  is  the  n&me  applied  to 
th:it  pandy^i^  of  f^ii^  side  of  tht;  iHidy  which  oc4*iirH  in  the  first  tis 
years  of  life.  Although  in  its  gencri»l  symptoms;  except  thoA«  occtirnng 
at  tho  on8<-t  of  the  attack,  it  cio&'ly  resemhles  the  hcnii|)logia  of  adults,  rrt 
there  lire  soiiie  disliuul  difTcrciicee.  The  mjijority  of  these,  however,  an> 
to  be  rofeiTed  t<j  the  e:irly  age  at  which  it  occurH,  and  tlit!  cnnseqtimt 
interferentre  with  dovolopmont  Ijoth  of  the  hrain  and  of  the  affected  limht^ 
A  distinrtinin  mii«t  he  drawn  not  so  much  as  regards  sytnptoniiittilojy,  hut 
in  reference  tn  pathology,  between  coses  of  infantile  hcniipk-^'ia  proper, 
which  is  probably  a  puculiar  disfasc,  and  cases  of  hemiplegia  occurring  in 
chiUlrcn  in  connection  mth  iictite  disc;i.^e ;  c;sp4iciHlly  u-ith  rheumiuiiBt 
scnrlet  fever,  diphtheria,  or  typhoid  fever. 

The  hemiplegia  of  infancy  occurs  during  the  first  six  years  of  life,  bul 
much  more  frequently  in  tho  fii-st  two  y«irs  than  later.  Of  furiy-tvo 
ca«e»,  nineteen  occurred  in  the  first  year,  sixteen  in  the  second,  three  is 
the  third,  three  in  tho  fourth,  and  only  one  in  the  fifth.  The  iUiwsc 
begins  uH  a  ride  with  gcncnd  malaise  and  feverishni-ss,  and  this  cultnirule* 
in  a  severe  fit,  or  a  series  of  convulsions.  TIicho  arc  generally  uniUtenl, 
Imt  may  spreiid  so  as  to  affect  both  sides.  They  nuiy  persist  with  but 
slight  int*!rmi4sion  for  ftoveral  days;  and  aft«r  the  fits  have  ceased  it  i* 
found  that  the  child  is  paralysed  on  the  side  on  which  the  eonvuhutm  wi» 
most  severe,  or  to  which  it  was  limited.  The  resulting  (laralysis  is  pcr 
nmncnt,  although  in  degree  it  may  Iw  mmlitied  ;  and  as  a  rule  a  conaideraMs 
improvement  from  the  citndition  immediately  subscquflnt  to  the  fit  is  In 
be  looked  for.  If  speech  were  present  at  the  time  of  onset  of  the 
fits,  it  is  usually  interfered  with  at  first,  being  cither  completely  lont  *it 
rendered  much  less  perfect  than  It  hatl  been  K'fore.  Anything  lik<>  tlif 
true  aphasia  of  adult  life  is  rarely  if  ever  present ;  and  it  is  doubifal 
whether  the  name  aphasia  is  strictly  applicable  to  the  coniliUon  whieb 
results.  Permanent  speech tcssncsis  occurs  in  some  cases,  even  in  childftn 
who  had  already  aci|uired  the  faculty  of  speech  more  or  less  imperfectly- 
Permanent  aphasia  practically  rover  occurs. 

As  a  rule  then  there  is,  after  tho  convulsion  or  series  of  convulad* 
is  over,  paralysis  of  one  side  of  the  body  affecting  face,  arm  and  I«^ 
The  facial  affection  is  usiuilly  slight ;  rarely  |>ermancnL  Tbo  arm  ii 
gonerallv  more  affectc^l  than  the  leg;  the  knee-jerk  is  exa|>grrutc<l.  anH 
ankle  clonus  is  of  frequent  occnrrencc.  Higidity  is  not  ustudly  to 
extreme  as  in  adult  cases  ;  but  some  features  exist  in  infantile  beim(^eigU 


THE  CEREBRAL  PALSIES  OF  CHtLDRBtT 


74> 


which  are  at  any  rate  mneh  less  {rammon  in  adults.  Amongst  these 
jirolrtibly  the  raoet  striking  is  what  is  somciimefi  spoken  of  as  atrophy  of 
the  rifTecteil  side.  Hut  this  is  obviously  an  erroiitous  term  to  use,  the 
cuiiditiori  is  more  correctly  described  aa  uikldevcloimiecit  of  the  afTccted 
eidu.  Ill  u  Ijirgu  proportiuii  of  c:i)>es  the  smalltir  i>i2c  uf  thu  Hlructurcs 
on  the  iiflected  eidu  is  striking.  This  defect  in  development  aflecta  not 
only  muscles  and  other  soft  stnictures,  but,  in  a  well-markod  case,  the 
hones  also  are  much  smaller  than  the  corresponding  stnictLircs  on  the 
unaffected  side.  The  iirni  is  usually  uiuro  strikingly  affected  than  the 
leg;  anri  this  is  in accoidaiico  with  the  usual  distribution  of  the  paralysis. 
Not  infrecjueiitly  when  the  dcfei-t  in  developinoiit  is  so  8li|;lii  as  to  bo 
doubtful,  a  comparison  of  the  two  shoulder  blades  will  make  it  evident 
that  one  is  distinctly  larger  th»n  the  other.  In  rare  ou^es  only  ia 
the  difference  in  size  between  one  side  of  the  face  and  the  other  distinct 
and  striking.  The  dependence  of  this  feature  of  infantile  hemiplegia  on 
the  coriinil  lesion  is  probably  indirucL  The  defective  duvehjpiucnt  of 
the  siructurea  on  the  affected  side  ia  more  probably  the  rcsidl  of  the 
disuse  whiiih  the  paralysis  enforces,  than  of  any  direct  neurotrophic 
influence. 

Another  condition  found  in  infantile  hemiplegia,  not  so  frcfjucnlly  as 
to  be  pathognomonic  hut  much  more  frequently  than  in  other  varieties  of 
hemiplegia,  is  a  form  of  tremor,  the  so-called  mobiln  spasm,  or  aihttvsnK 
This  utdy  o<'curfl  in  a  sTn.ill  proportion  of  cases  of  infantile  hemiplegia 
(probably  about  10  per  cent);  but  it  is  much  more  fre(|uent  than  in 
hemiplegia  occurring  in  the  adult  indeed,  its  occurrence  in  iulults,  unleaa 
the  hemiplegia  date  from  an  early  age,  is  very  unconinmn  ;  and  in  most  of 
the  ojises  in  which  its  onset  has  taken  place  during  adult  life  it  has  been 
ill  (Kiticuts  in  whom  the  paralysis  wh.s  the  result  of  accidenL  Its 
presence  may  lead  to  hypertrophy  of  c<'i-tain  arm  muscles.  This  form  of 
movement  has  been  already  described  under  birlh  palsy.  In  that  section 
also  a  curious  furni  of  tremor,  sometimes  nametl  "chorea  spiihtica,"  closely 
simulating  the  tromor  of  dissL-niinated  sclerosis  in  that  il  is  evoked  only 
during  voluntary  movement,  has  been  mentioned.  Of  forty-two  cases  of 
infaritilu  hemiplegia  two  manifested  this  peculiar  tremor;  hut  probably  it 
dues  not  occur  nearly  sii  frerpiently  ;is  this  proportion  wonhl  seem  to 
indiwte. 

As  I  have  said,  this  condition  is  usiudly  ushered  :n  with  a  series 
of  fits  beginning  on  the  side  aulisequently  paralysed.  Frwjuenlly 
these  fits  recur  at  intervals,  sometimes  short,  sometimes  prolotigcd. 
They  are,  as  a  rule,  nnilaleral,  affecting  the  iKiralyscd  side.  Some 
observers,  however,  have  stated  that  the  fitjt  affect  the  non-paralysed 
side.  It  is  conceivable  that  this  may  he  the  case  if  the  piiralysis 
is  severe;  while  the  paralysed  side  may  bo  that  affccteil  in  the  fits 
only  when  the  paralysis  is  less  complete.  The  fits  arc  usually  accom- 
panied with  loss  of  consciousness  ;  and  consist  of  tonic  and  clonic  spasm, 
with  occasional  Inngurt-biting,  and  relaxation  of  the  sphincters.  Bnt 
fiomeiimiss  the  attacks  are  of  the  iwturc  of  petit  nud,  and  consist  in 


mamentary  loss  of  consciousness  without  convulsion.  The  cattea  in  whicfa 
thin  occui-8  lire  vjise»  in  which  iho  piimlysis  is  flight  In  ono  the  atucks, 
which  occurred  frerjuentiy,  were  BiicceeHcd  by  ihe  rondiiion  known  u 
aiiioniatisiii,  in  which  the  p;iiiuiit,  uhilo  fitill  unooustious,  performed 
nji|iarently  purposive  niu.  Such  a  i-ondilion  is,  i>f  cuiuise,  not  tuily  of 
great  intert'st,  but  of  ihe  higlu-st  mt'dico-h'gal  imjiortaHcc  [Sue  laUsf 
vL  on  "  Kpik'iwy  imd  Iniyuiity,"] 

Besides  the  evidences  of  interference  with  jihysical  functions,  in  a 
certain  nuiuhcr  of  uisi^s  tlicro  is  some  menUil  dclicieiicy.  Often  this  it 
considemhle  in  c:isl'b  in  which  the  physical  functions  are  hut  slightly 
intei-fered  with  ;  ami  in  such  casofi  the  montftl  dietnrhance  not  infrctpiently 
a-ssunu'S  tho  form  of  restless  and  irresiKinaiUe  activity.  In  other  patiL'nts 
u  dull  and  apitthctic  conditiuu  of  dementia  U  prc^icnt ;  and  in  them  the 
physical  eondilion  is  f]'ec|uently  one  of  considerable,  (tometimes  profoand, 
unilateral  wwikneBs,  But  no  constant  relation  is  to  l>e  found  between  the 
phvfiiivil  ftiid  mental  imiwimiont,  and  wliero  the  latter  exists  there  u 
prrjlmbly  mischief  in  the  pnefrontal  re^dun.  It  is  ciisy  to  imagine  a 
eutiditinn  in  which  it  would  be  curifiidcndfly  affected  withuut  any  very 
noticeable  degree  of  interference  with  motor  functions. 

Besides  these  cases  of  what  may  bo  ailled  infantile  hemiplegia  projter, 
other  casea  of  hemiplegia  of  cei-cbral  origin  are  met  wjih  in  ehihfren, 
occurring  afL^r  acute  distyiaea ;  aspecially  ftcarlr.t  fever  an<l  diphthi-rix 
Such  a  conrlition  is  tho  result  of  some  interciirrent  complication  of  these 
disisujcs.  Ill  th-c  funnel-  disease  it  is  i>roIwb!y  due  to  embolism,  a  result 
of  associattnl  endocarditis;  in  the  latter  the  same  process  has  been 
alleged,  but  in  four  cases  seen  hy  myself  there  was  no  evidence  of 
any  endocardiLia ;  and  thrombosis  or  ha>monhaj:;e  is  to  he  regarded  as  a 
more  Uhely  cause.  Hemiplegia  also  sometimes  follows  typhoid  fever  in  a 
child.  As  blocking  of  veins  in  other  parts  is  not  uncommon  in  ihia 
tliseaso,  a  siitiilar  process  in  the  cerebral  VRins  is  t-o  be  regarded  as  iho 
probable  cause  of  tho  palsy.  The  hemiplegia  in  the  cases  of  this  nature 
is  not  generally  associated  with  fits,  nor  with  any  profound  j<syehical 
change  ;  but  is  accompanied  hy  maldevelopment  uf  the  liinlw  on  the 
afleewd  side.  In  rcgaifl  to  diagnosis,  prognosis,  and  treatment,  what 
is  1^1  be  said  in  reference  to  ordinary  cases  equally  applies  to  cuaes 
of  this  iialnrc. 

Patholof^y  and  Uorbtd  an&tomy. — The  ultimate  pathology  of  thfi 
condition  is  atlll  largely  a  matter  of  conjecture.  There  does  not  seem  to 
ho  any  constant  relation  of  swison  to  tho  ousel,  as  is  the  caKO  in  Infantile 
paralysis ;  but  it  must  be  remembered  that  these  cases  arc  usually  seen 
when  tho  piralysis  has  already  existed  fur  years,  and  when  the  recollection 
of  tho  conditions  attending  its  onset  has  become  indistinct  and  unti-ust- 
worthy.  Eveti  the  mi^rbld  anatomy  is  still  uncertain,  for  few  )viticnTs  die, 
or  at  any  rate  arc  examined  after  death  while  the  conditioti  is  recent; 
and  the  st^ite  of  the  braiii  after  a  time  is  such  as  to  give  little  or  no 
ctue  to  i^s  initial  morbid  state.  Two  views  .ire  held  wiih  regard  to  its 
morbid   anatomy ;   according   to    Strumpell   the   condition   of  infantile 
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hemiplegia  is  a  rCBidt  of  an  acute  inflammaiinn  of  the  gray  matter  of 
tho  corlux,  ttiiuluguiis  in  some  nays  lo  thai  in  the  gray  iiiattvr  of  thu 
spinal  cold  which  underlies  acute  anterior  poliomyelitis  ;  this  condition  hu 
names  Acute  poliixnrfp/taliiis,  and  if  his  view  ho  accepted  the  ultimate 
IMtthologj*  would  probably  hfxve  to  be  looked  for  in  some  infective 
process.  The  other  view  regards  the  condition  of  the  nervous  system  aa 
Hccondury  to  some  vaeciihir  olistructiun  ;  and  this,  according  to  Sir  W. 
Gowofs,  is  to  l>e  loolced  for  in  the  veins  of  the  surface.  No  definite  data 
are  yot  available  to  decide  between  those  rival  hypotheees.  The  condi- 
tion which  has  been  found  in  the  cases  hitherto  examined  has  been  one 
either  of  cyutic  formation  (purtnrepUalxbs)  with  much  atrophy  of  the 
afl'cftod  hemisphere  ;i.nd  of  the  correlated  parts  of  the  nervous  system,  or 
one  of  Bcleroais  of  the  hemisphere  ;  and  both  these  conditions  ani,  of 
course,  compatible  with  the  initial  lesion  formulated  in  cJtch  hypothesis. 
Nor  can  arxythin^  dctinite  be  said  vja  to  the  imuoe  of  the  atbct^jsis  present 
m  a  rnimbcr  of  the  cutics.  It  is  pruWbly  :i  result  uf  imperfect  dcstruc> 
tion  ;  but  whether  in  the  cortex  or  in  the  deeper  structures  it  is  still 
impoflsiblo  i<i  sfiy.  Kven  the  caiw  published  by  Keevor  and  Hoi-sley,  in 
which  removal  of  a  cortical  area  iu  un  adult  brought  about  a  cessation  of 
the  athetosis,  is  not  conclusive. 

The  diagnosis  is  not  ordinarily  difficult.  A  case  of  birth  palsy  may 
closely  simulate  the  clinical  condition  uf  infantile  hemiplegia;  but  the 
history  of  weaknesa  acUmlly  at  the  time  of  birth,  although  only  first 
noticcil  a  few  days  hit«r,  will  usually  lie  sufficient  to  indicate  the  category 
to  which  a  given  case  is  to  bo  refeired.  i-'i-om  infantile  ixuiilysis  the 
state  of  the  relloxes  and  the  absence  of  any  electrical  change  in  the 
muscles  of  the  affected  limbs  will  sufficiently  serve  as  a  distinction. 
Some  cases  of  myi^iwithy  may  present  a  superficial  resemblance  ;  but  the 
hcmiplegic  character  of  the  afTection,  and  the  pru'sonec  even  of  excess  of 
the  kticc-jcrkf  us  m'cH  as  the  history,  os[»cciiitly  of  convulsions,  will 
usually  be  sufficient  indication  to  allow  of  a  correct  diagnosis  being 
made. 

Apart  from  the  danger  which  the  weakness  and  the  liability  to  con- 
vulsions imply,  tbe  prognosis  is  good,  so  far  us  life  is  concerned.  It 
is  also  found  that  thu  hemiplegic  weakness  is  usually  greater  immediately 
after  the  onset  of  paralysis  than  it  is  nltimately ;  so  that  we  may 
predict  a  certain  degree  of  improvement.  liut  the  wwikness  will  remain: 
the  chilfl  will  probably  bo  backward,  and  may  have  a  dcfijute  degree  of 
mcnijd  weakness.  The  fiLs  can  umuilly  be  controlled  if  the  patient  is 
carefully,  judiciously,  and  persistently  treated.  This,  however,  is  oidy 
partly  truft  of  cases  in  which  petit  nial  is  present.  But  even  in  cases  in 
which  no  fits  have  occurred,  except  the  one  convulsion  or  the  series  of  fits 
at  the  on«(?t,  it  must  always  be  remembered  that  fits  are  prone  Xo  occur, 
although  their  occurrence  may  be  delayed  even  for  as  long  as  several 
years.  If  speech  has  been  impaired  the  impuinnenl  Is  rarely  if  over 
persistent,  and  sensory*  impairment  is  not  fumid,  although  hemiaaopsia  has 
Irtien  described. 


Treatment — Great  care  and  patience  must  be  exercisbtl  in  cua  U 
mental  bfickwardnesa  to  develop  the  existing  ment&l  power  cautHndjr 
and  judiciously.  The  same  is  true  of  the  defective  physical  power ;  uul 
mild  gymnastic  exercises  and  pa^uive  movements  will  do  much  to  inrrctN 
the  power  which  the  patient  retains.  Mussage  will  ul»o  ussiiit  tn  mioi- 
mising  the  rigidity  ;  but  electricity  is  not  of  much  use,  and  it*  upplicaticn 
may  do  harm  by  causing  an  amount  of  discomfort  and  alarm  quite  out  (4 
proportion  to  any  benefit  likely  to  be  derived  Convulsions  will  fce 
treated  like  epileptic  fita.  'ITiey  are  usually  amenable  to  ordinary  tnat 
ment  by  bromides  ;  but  the  attacks  arc  all  or  mostly  attacks  of  petit  nul, 
which  arc  much  more  intractable.  Fresh  air,  good  food,  and  the  tieat 
possible  byt^euic  conditions  arc,  of  course,  csseutiaL 

MiCROt:KPHALY. — This  condition  deserves  a  brief  notice.  Cttiee  d 
dilfcrent  kinds  have  been  gathered  under  this  name,  but,  so  far  as  can  be 
uaeertained,  only  two  vanetiea  need  be  considered  ;  namely,  those  in  wbidi 
the  small  or  dcfnnncd  skull  is  socnndary  to  actiuil  brain  disease,  sncfa  ostbe 
birth  paUy,  or  infantile  hemiplegia  just  considered,  and  those  in  whicK 
the  smallness  of  the  skull  and  of  the  body  generally  is  but  a  local  cxpn*- 
sion  of  a  gciiemi  dcvulopuental  defect  ici  which  the  brain  itself  alurei 
The  cases  of  the  former  cliiss  may  be  characterised  by  some  local  weak- 
ness or  paralysis;  in  those  of  the  latter  the  weakness  is  iinivenal:  ia 
Iwth  classes  the  mental  stjite  is  very  backward.  In  the  lost  few  ytan 
operative  treatment  has  been  recommended  in  such  cases,  the  objtci 
being  by  removal  of  the  cranial  wall  to  relieve  a  hypothetical  coiKlitioo 
of  pressure  and  consequent  interferenr^o  with  brain  giuwah.  No  rcsalts, 
however,  have  been  obtained  to  justify  such  procedures,  und  the  rases  can- 
not be  regaitlcd  as  in  any  degree  umenable  to  treatment  other  than  xht 
educative  and  disciplinar}-  intluences  resorted  to  in  the  treatment  d 
weak-minded  children. 

Jamks  Tatlor. 


BEFEBEKCES 

1.  Frki-p,  S.  Die  infantit4  etrcbrnlUhmuKg.  Wi«n,  1897.— 2.  Gowciu.  Mamml 
vf  Neranu  Di*taat:~X  Klvor»oN  ■«£)  RlsiEN  Rl'iWKi.L.  ittdia>-Chir.  7V«iu.  1SI7. 
wlio  gsvc  a  Bitiliugnuhy  of  the  (.-ouditiuu  ■ii.-scrilM:'!^  in  llirir  article  Id  Ui«  pnavu 
volume,  p.  7%*. — \.  LITTLE.  "On  tlic  lnflueni-4>  of  Abnnmial  Pwttiritiuu,"  etc 
Trnns.  Lmd.  Ohttetriotl  Sac.  lit.  lH6'i.— li.  M'NlTf.  "  Dniililr  lulatitile  Hputir 
Hciii[>ilcgi«,  with  Iteport  of  u  Case."  Ji'tvrKan  Journal  o/  Mrd.  Sn>ncf,  1&*5. — i. 
SACiro.  B.  A  Trtatit*  em  Js'arrous  IMseatt  of  (.'AtWr<ii>  1895. — 7.  V'ys  UtaccilTU. 
£«viu  tuurologitiiu,  I8U7. 

A  couplcto  bibhogr«i)liy  is  girOD  st  tUc  end  of  Fraud's  work. 

J.  T. 


OTHER  DISEASES  OF  THE  NERVOUS  SYSTEM 


DISORDERS    OF   SLEEP 


Insomnlv — Somnolence — Dreams   and  NioimuFE — NicHTTERBOBa 

OF   L'UILDKHN — Sl.Elil-TALKlNG — SlEEI'-WALKING. 

Physlologry. —  It  is  unnecessary  in  tliin  urticlti  tu  enter  into  a  di^- 
cusriion  on  the  physiology  of  Bleep.  Certain  ayniptoms — (Hminiabed 
mtiUilKiliJim,  fihallowor  respiration,  I«m  fretpient  pnlMe,  diminished 
secretory  activity,  and  loss  of  conseiousness^ara  recognised  as  constant 
&ccompKniiucrit»,  but  a  8»liHfactory  explnnation  of  the  condition  is  not 
yet  found.  There  ure  several  hypotheees  ne  la  the  caubatioii  of  Bleep. 
Tt  hjw  been  :ittributed  to  cerebnii  anivmia  ;  to  ehemicjil  change*  in  th« 
brain  celia  or  neurons,  such  as  an  exhaustion  of  their  intramoltciilar 
oxygon,  or  an  accumulation  of  fatigue  products  ;  to  a  contraction  of 
the  dendritic  processes,  and  a  consequent  break  in  the  tninsudpsioii  of 
iiervnuit  impuUun ;  to  an  expansion  of  the  neuroglial  cell  processes 
insulating  the  uorve-cell  proceeses,  and  producing  the  same  efl'oct ;  and 
to  a  purely  psychulogital  conditiotj,  nMnioly,  loss  of  consciousness  apart 
from  any  physical  or  chemical  change.  The  huit  explanation  is  simply 
a  cloak  for  our  ignorance.  The  moat  probable  hypothesis  is  that  of  an 
ahered  metabolism  of  the  cerebral  cclU  dopcndent  upon  ezhaustiou 
uud  diminished  influx  of  stimuli. 

Anujinia,  or  relative  auEemia,  is  an  imjKirtant  factor,  according  lo 
many  authors  the  moat  important.  As  the  vascular  contcntii  of  the 
cranial  cavity  must  remain  iinwtically  constant,  any  loss  of  blood  in  the 
arterioles  and  capillaries  must  be  compensated  by  some  increase  elsew-here. 
According  to  Capjiic,  this  occurs  iti  the  pial  veinei ;  according  t-o  ilowell, 
in  the  veins  at  the  h:ise  of  the  brain.  In  any  cai<e  there  is  a  relative 
auuruiia — a  diniinibhed  blood-fluw  through  the  cerebral  cortex,  and  con- 
sequently a  dimitnshL'd  metabolism  and  depressed  function;  but  the 
bearing  of  this  ui>on  the  production  of  sleep  we  do  not  know.  Howell 
believe.'!  it  is  important.  From  plelbysmngraphic  obser^-ationB  on  the 
cutaneous  circulation,  he  wtis  let!  to  suppose  that  exhaustion  of  the  vaso- 
uiQlor  centre  is  the  all-imporlaut  coiiditiou ;  but  this  opiuiou  has  been 
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strongly  criticised  by  Dr.  Leonard  Hill.  Xa  far  ;l«  we  »;ait  see,  neither 
thecircuUtory,  nor  the  histological,  nor  the  psychologii-Al  hypotheee«  Are 
suffiu'ieut  to  account  for  sleep  ;  aiul,  with  the  exception  of  tlio  uireuUtory, 
none  of  them  be;i.r8  i\ny  practica.1  si^niticuuce.  The  chemical  byputhesis, 
on  the  other  hiitid,  If-  cjf  direct  iuipurtanco,  as  it  explains  in  itotne 
measure  why,  in  order  to  induce  sleep,  it  is  neoeesary  to  rid  the  organum 
of  futiguc  products  and  toxina. 

Amoani  vf  s)c';/i. — The  amount  of  sleep  required  by  a  hcaltliy  penon 
depends  uiton  bi«  age,  the  (quality  of  the  sleep,  and  hia  idiosynciasy. 
A  bdby  sleeps  the  greater  jiat-t  of  his  time  ;  as  the  child  grows  up  lew 
sleep  ia  needed ;  and  at  the  age  of  fifteen,  nine  to  ttin  huur^  are  usually 
thought  enough  {vule  vol.  i.  p.  470).  Between  fifteen  and  tweniv-fiyo 
years  of  age  eight  hours  should  be  allowed  ;  afterwards  tho  amuunt 
must  depend  upon  the  work  and  requirements  of  this  individual.  Some 
people  can  do  with  from  four  to  five  hnurs ;  ami  others  with  even  lest 
than  this  amount,  as  was  the  cj*se  with  Brunei  and  Alexander  voo 
Humbuldt ;  for  the  majority  of  [Hiuplc,  however,  fntm  six  to  seven  hours 
are  usunlly  Btiungh.  Idiuts  and  peri^otis  of  vmnk  ititellect  ofttiu  sleep 
excessively,  and  ovcti  in  more  normal  iti<tiviilual»  a  e^judition  of 
abuormally  prolonged  sleep  is  occasionally  recognised.  Old  i>eople  alao 
rc4]uire  an  increased  amount  of  sleep.  When  sleep  is  profound  and 
continuous,  leas  i&  required  than  when  it  is  broken  and  superficial. 

Insomnia. — By  this  term  is  meant  loss  of  tho  normal  amount  of 
sleep.  It  inchnles  all  grades,  from  simple  resttettanesa  to  total  loss  of 
sleep.  From  what  has  been  said  it  is  obvious  that  the  term  is  cooi- 
|jarativo  ;  that  what  is  slecploesncae  in  one  jwrsoii  is  not  so  in  another. 
Furthermore,  the  kind  of  sleeplessness  varies.  Some  people  go  to  sleep 
directly  after  getting  into  bed,  but  awake  every  hour  for  sevenJ  hours, 
sleo]>ing  well  the  reat  of  the  night;  others,  especially  the  gouty,  awitke 
punctually  at  three  or  four,  and  are  unable  to  sleep  again,  or.  al  anv 
rate,  until  it  is  time  to  get  up;  others  again  find  great  difficulty  in 
getting  off,  but,  once  asleep,  do  not  awake  until  the  morning.  Some 
persons,  as  we  have  said,  do  not  sleep  at  all,  and  these  cases  are  of 
serious  omen.  It  has  been  stated  that  sleep  is  more  neeossary  than 
food  ;  that  animals  iliu  sooner  from  sleeplessness  than  from  starvation  ; 
yet  patients  occasionally  iisi^ert  that  they  have  not  slept  for  weeks.  In 
most  cases  this  is  probably  illusive:  they  sleep  without  realising  it. 

In  general-,  sleeple^tiuoAs  cjiunot  be  considered  a  disciise  in  itself;  it 
is,  however,  an  important  symptom  of  many  diseases,  and  in  certain 
cases,  especially  of  neurotic  wouicii  ami  over-tired  wen,  it  is  the  pre- 
dominant one,  and  Ciills  for  careful  treatment,  otherwise  it  may  lead 
to  gnivo  coiisc-quences.  As  the  essential  feature  in  the  treatment  of 
this  condition  is  to  discover,  and,  if  possible,  to  remove  the  cause,  it 
will  be  convenient  to  consider  insomnia  with  regard  to  (a)  it«  causes, 
(i)  it-«  treatment. 

Causes. — These  are  m&ny,  henee  it  is  neceesaiy  to  adopt    some 
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principle  of  class ificat ion.     This  has  been  done  by  most  authors,  but 

no  riyatcm  hBsyut.  received  general  ucce|ttunc(}.  Oerniaiti  Si^e  rccogniaos 
nine  divisions:  dolorous,  digestive,  canliac  and  dyRpna?'aI,  cerebro  npiniil 
nnd  nexirotic,  piiychic,  iiiaoninia  of  cerebral  and  physical  fatigue,  genito- 
urinary, febrile,  and  toxic.  Otbors  admit  oidy  four  or  five.  We  shall 
adopt  a  division  into  four.  But  it  must  not  be  assumed  that  all  causes 
ran  He  iinifnrnily  arranged  in  these  elassett  ;  in  some  cases  the  imniediate 
cause  will  fall  under  two  or  more  divisions.  Su^-h  divisions  are  of 
course  only  justified  for  descriptive  puj"f>ose«. 

1.  Irrifatirt  causes. — This  class  includes  all  furnis  of  insomnia  caused 
by  pain  and  like  uneiLsinesa,  In  children,  teething,  indigestion,  worms, 
and  so  forth>  are  frequent  caiisos.  Eye  strain — as  in  hypennetropia 
and  astigmatism,  the  irritation  of  an  eczema,  the  inconveniences  jiro- 
duced  by  faucial  adenoids,  and  other  similar  conditions,  are  also 
etiological  factors  of  Insomnia.  After  surgical  openitions,  even  in  the 
absence  of  pain,  insomnia  is  not  infrequent ;  this  may  be  due  in  part 
to  the  constrained  position  of  the  patient  and  some  irritability  of 
the  VTQUnd,  in  pirt  to  toxa:mic  and  psychicjil  cau8C8.  Cold  feet,  vesical 
afTections,  attthma,  bronchitis,  and  other  diseases  accompanied  by 
troublesome  if  slt^iht  irritations,  for  example,  cough,  or  pruritus  {local 
and  genera]),  also  fall  under  this  head.  But  the  most  important  causal 
factor  of  this  group  ia  undoubtedly  pain.  Of  all  diseases  accompanied 
by  pain,  as  neuralgia,  sciatira,  migraine,  angina  pectnrin,  aiLcuryni, 
locomotor  ataxy,  the  various  forms  of  colic,  acute  inflammation  of  iho 
serous  mcml>ranc{(  (]}critonitis,  plcuritts,  pericarditis,  meningitis),  cerebral 
tumours  and  abscussca,  malignant  growths  in  various  [larts,  diseased  bone, 
acute  and  chronic  rheumatiiim,  ostco-arlhrititt,  syphilis  (the  pains  of 
which  are  often  worse  at  night),  and  acute  guut,  sleeplessness  is  a 
symptom.  The  insomnia  of  all  or  many  of  these  may  involve  other 
etiologicjil  factors,  but  the  pain  is  the  predominant  one,  and  that  which 
necessitates  treatment. 

2.  Toxic  ctiusfs. — A  large  number  of  diseases  are  due  to  the  presence 
of  some  toxic  agent  in  the  blood,  or  are  accompanied  by  it;  and 
such  diseases  are  often  attended  by  trullble»l^mc  insomnia.  Alcoholism 
and  nicotism,  the  exanthems  (measles,  small-pox,  scarlatina),  enleric 
and  other  continued  fevers,  ery«i]">olas,  diphtheria,  pneumonia,  influenza, 
hepatic  disorders  (the  litha-raia  of  Murchison),  dy»pe]]sta  and  other 
gastric  and  intestinal  disorders,  rlicumatism,  gout,  and  Bright's  dibcase 
are  some  of  the  conditions  which  fall  under  this  head. 

The  insomnia  accompanying  heart  disease  and  altered  vascular  con- 
ditions (arte rio- sclerosis,  etc.)  may  also  be  included  in  this  divisiori,  as 
their  origin  in  moat  instances  appears  tcj  be  a  bbtod  poison.  This 
form  fjf  insomnia  also  is  due  in  part  to  a  deficient  blood-supply,  and 
possibly  to  an  aitered  cardiac  action.  The  sleeplessness  induced  by 
certain  beverages,  such  as  tea,  coffee,  and  cocoa,  requires  mention 
here.  These,  especially  if  talien  strong  and  late  at  night,  are  in  most 
people   powerful  preventives  of  sleep.     Strychutiie  and   other  uervu.e 
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tonics,  when  tuken  roj^ularly,  often  cause  sleeplessnoes  during  tbo  earHir 
part  of  tilt:  night ;  but  in  cutUiin  cuncUtiuns  of  cxhauatiou,  by  improring 
the  circulation  and  other  functions,  they  prove  excullent  hypnoiia. 

Iiisotniiia  is  uUo  a  symptom  of  certain  drug  habits,  such  us  opium- 
eating,  morphinism,  and  cotainicni. 

3.  Psijchktii  cauits. — Griof,  shock,  worry,  and  mental  anxiety  sn 
among  thu  inoit  fr&qiicnt  cauDcij  of  iiitioninia.  In  many  persons  a  pn- 
disposing  factor — a  nervous  temperament,  neurasthenia,  hyiiteria,  bypo- 
chondriajtis — also  exista,  and  among  such  persons  insomnia  may  easily 
be  established  iia  a  liubit.  In  students,  overwork,  especially  if  uccu» 
panicd  by  irre^ubuily  in  retiring  to  rest  and  the  proepect  of  la. 
eXivminarion,  are  the  most  frequent  causes.  Women  at  the  nicu<ii 
often  sulTcr  ffum  insomnia,  partly,  perhaps,  owing  to  the  accumulatk 
toxic  i)roducts  not  eliminule<)  by  the  catamenia.  Tho  various  forms  o( 
insanity — such  as  mania,  melancholia,  general  jKiralysis — are  accom- 
[tanied  by  insomnia  -.  in  some  cAf.v>»  it  appe-irs  as  a  ]>remonitory  symiitoa) ; 
although  there  can  be  no  doubt,  on  the  other  hand,  that  continued  loM 
of  sleep  iti  (dso  a  factor  in  thu  production  of  mcnul  at>ermtiuu<*.  Cum 
of  severe  chorea  and  of  paralysis  ugitans  are  also  marked  by  ileeploM- 
ness. 

4.  Causes  aristny  from  chan<}«  in  tlte  mode  vf  HJa. — Eating  lato  dinnen 
by  those  unaccustomed  to  them,  and  change  of  climate,  esp«ctiilly  to 
high  altitudet!,  or  i[i  soiuo  individuals  even  to  the  seaside,  sometinM 
give  rise  to  tem]>orary  insomnia.  Nurses  who  have  been  on  night  daty, 
after  changing  to  the  tlay  frequeutly  sutfer  from  sleeplessne^  ;  and  lbs 
same  condiiiiui  occurs  in  other  people  with  intermittent  nuclumal  occo- 
pations.  Sonietimes  very  simple  changes  iu  the  mode  of  life  of  io- 
dividuals  will  lead  to  insomnia.  A  patient  of  mine  and  his  wife  bolk 
slept  very  badly  for  the  first  three  months  after  beginning  to  cycle. 
This  may  have  Wen  due  to  excessive  fatigue,  or  possibly  to  iucr^aed 
waste  proilucts  in  tho  blood,  or  to  both  combiuod. 

Patholog'y. — Upon  this  subject  we  know  very  little ;  and  to  loof 
as  the  physiology  of  sleep  is  ill  understood,  the  pathology  muxt  remain 
unknown.  As  we  have  seen,  the  condition  of  the  circulation  and  tka 
composition  of  the  blood  arc  important  factors  in  the  productiun  cf 
sleep,  and  M'hen  the  brain  celts  are  inipru[K!rly  supplied  with  bitxri 
(as  in  aniPmia  and  he:irt  disease),  or  with  impure  blond  (as  in  the  tii» 
ous  toxntmic  disnii»vo<t),  wc  can  reailily  nndorAtand  that  the  initnti< 
the  nerve-cells  is  altered,  and  that  some  deviation  from  normal 
must  u«'i:iir. 

Treatment— This  naturally  falls  under  two  heads — geceml  or  ooo- 
medicinal,  anil  meJicliud — although  these  cannot  M-ell  bo  aepanted  ia 
practice.  In  all  cases  the  first  thing  t<i  louk  for  is  the  cause,  so  that,  if 
possible,  this  may  be  removed.  If  it  be  an  indigestion,  this  should  h* 
treated.  Acid  ^iy.-^pepsia  and  that  attending  gout  are  fre*]nently  acco» 
panicil  by  insomnia.  In  these  cjwcs,  careful  attention  to  the  diet,  the 
avoidance  of  tea  and  fruit  (cooked  aud  uncooked),  and  of  all  gufaatancM 


containing  vegetable  acids,  except  in  ho  far  as  these  may  be  uaed  in 
treatment,  are  essential.  Fruit,  owing  to  the  acid  it  contains,  is,  I 
believe,  an  unsuspected  cause  of  indigestion,  gout,  aud  sleeplessness  in 
many  persons  :  »o  also  are  acid  wiiiea.  For  gouty  persons  much  liutehor's 
meat,  o.-»peciu]]y  beef,  nhouh!  be  ]»robibited,  and  white  ^fh,  poultry,  and 
g.tme  orr)ercd  in  its  pbce.  Fried  fat,  such  as  that  on  the  outside  of  fried 
fish,  sbmild  also  ho  avoided.  An  alkaline  bitter  before  me.dif,  an  occasional 
mercurial  at  betUinie  followed  by  a  saline  ajierient  the  next  morning, 
and,  for  the  gouty,  colchicum  or  sodium  salicylate  should  he  prefieriberi. 
Sometimes  a  dose  of  Gregory's  powder  at  bwltime,  or  a  mild  curnnnative, 
is  of  value.  An  overloaded  colon  is  a  common  cause  of  slceplosi^ncss  iu 
elderly  i>eoplo  ;  for  this  an  evacuation  of  the  bowels  at  bedtime  is  the 
best  means  of  relief.  One  of  my  patients  found  thai  a  little  peppermint 
water  taken  at  bodtima  gave  him  a  belter  night  than  any  hypnotic.  la 
the  insomnia  of  the  aged  and  the  overtired,  and  in  that  due  to  cardiac 
and  vascular  disease,  strychnine  and  nux  vomica  arc  beneficial  remedies  : 
they  tone  up  the  circulatory  system,  remove  indigestion  and  flatulence, 
and  act  directly  on  the  cerebral  cells.  In  cirdiac  eases  and  in  neur- 
asthenics ivith  low  arteriid  pressure,  digitalis  and  the  other  cardiac  tonics 
may  bo  resorted  to.  In  anaemi.i,  iron,  nux  vomica,  and  sometimes 
digitalis  are  required  ;  and  similarly  other  diseases  which  are  causal 
factors  of  insomnia  must  bo  treated  in  a  more  or  le?8  specific  way.  The 
appropriate  remedies  for  each  disease  arc  described  in  other  parts  of 
this  \rorli. 

In  all  cases  of  insomnia  certain  general  precautions  must  be  taken. 
The  bedroom  ought  to  bo  in  a  quiet  part  of  the  house,  well  ventilated, 
and  of  moderate  temperature.  Light  should  be  carefully  excluded,  and 
the  apartment  scantily  furnished.  The  bed  should  vary  according  to 
the  habits  of  the  indJAHdiial ;  for  young  and  middle-aged  adults  a  firm 
mattress  is  the  best,  but  for  the  old  a  softer  bedding  may  be  necessary. 
The  covering  should  be  light  and  warm;  but  in  the  use  of  pillows  no 
general  recommendation  can  be  made.  Some  people  aleep  better  with 
the  head  niised,  others  prefer  to  keep  it  on  a  level  with  the  body. 
In  heart  disease  it  will  be  found  necessary  to  raise  it;  but  as  a  rule 
this  precaution  may  be  left  to  the  choice  of  the  individual.  For  broad- 
shouldered  jieople  AVhitla  recommends  the  wedge-shaped  pillow  used 
by  the  Germans.  Invalids  find  much  refreshment  in  the  ultimate  use 
of  two  beds,  for  day  and  night. 

For  ordinary  uayes  of  sleeplessness  simple  means  very  often  suffice, 
f^omc  people  read  themselves  to  sleep,  some  count,  others,  like  Soutbey, 
t!nnk  of  some  monotonous  discourse.  One  of  my  (jatients  nsed  to  hang 
his  feet  out  of  bed  fur  some  time  and  (ben  put  them  In  again.  Walking 
about  naked,  or  a  cold  or  tepid  bath  is  often  useful.  Massage,  especi- 
ally of  the  abdomen,  thighs,  and  legs,  as  in  Dr.  Ectdes'  method  of  treating 
insomnia,  is  sometimes  advantageous.  This  method  is  believed  to 
prO'luce  temporary  anaemia  of  the  brain,  by  causing  a  determination  of 
bloud  to  the  manipulated  jiarts ;  and  it  may  be  further  aided  by  a  hot 
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compress  to  the  abdomen.  In  tbe  case  of  cold  feet.  W^orous  nibbing, 
or  a  hot  bottle,  or  u  hut  footbath  vritb  mufitarcl  in  it,  is  boneficial ; 
or  aguiii  a  hul  sitz-batb  may  be  used.  AtteutiuD  should  also  be  girea 
to  the  wo^'k  of  the  etomuch.  As  a  rule  a  light  supper  is  the  best, 
and  for  many,  and  especially  those  who  awake  in  the  middle  of  the  night, 
a  little  hot  milk  or  meat  juice  containing  a  small  amount  of  alcohol  u 
helpful.  The  evacuations  should  also  bo  attended  to,  aud  the  bladder 
especially  should  be  relieved. 

ftleeple^aness  from  overwork,  especially  from  literary  work,  roqiiirei 
mdTiUl  re^t  .and  change  of  air  and  Hcene.  Temporary  exposure  to  tba 
cool  air  of  tho  bedroom,  or  the  wet  pack,  or  a  bath  is  often  of  us«;  but 
if  the  trmomniii  coutJauc,  it  ia  nijcussary  to  give  a  mild  hypnotic,  such  at 
twenty  grjtina  of  sulphunal  or  trional,  or  thirtv  or  forty  grains  of  bromide 
of  potassium,  to  break  the  hahtt  of  sleeplessness.  Capanlcs  cont-aining 
n\^xxx.  of  turpentine  given  at  bedtime  are  sometimes  beneficial  in  the 
insomnia  of  overwork  and  worry.  The  drug  acts  as  a  stimulant  and 
derivative,  and  is  stored  to  succeed  best  in  plethoric  cases.  No  bererages 
containing  caffeine  sbouM  be  taken  after  breakfast. 

lu  nervous  aud  hystoricai  womeci.aLd  especiully  tu  women  at  tbe  meno- 
pause, the  bromides  are  very  useful.  1  have  long  been  in  the  habit  of 
giving  a  mixture  of  bromide — either  of  potassium,  sodium,  or  ammonium 
— tincture  of  sumbul,  and  tincture  of  hop,  in  camphor  water,  at  the 
cltmacterfc ;  and  it  has  helped  to  remove  the  inaomuia  as  well  as  ths 
mental  depression  and  flushing  heats  ao  common  at  this  iwrjod. 

The  flleeplessnew  of  the  insjine  requiren  carefnl  management.  In 
the  early  stages  of  acute  mania  the  bromides,  chloral,  hyoscine  hydro- 
bromide,  and  other  sedatives  are  u«ieful ;  but  a  hot  bath  at  a  temperature 
of  104"  F.,  and  cold  water  Bimultaneously  poured  upon  the  head  are  most 
e6icacious  in  inducing  sleep.  In  melancholia,  where  arterial  pressure  is 
usually  high,  paraldehyde  in  doses  of  n\xl.  to  n\^xa,  or  even  more,  ii 
a  valuablo  hypnotic;  so  is  morphine;  but  a  l-grain  dose  of  erythrol 
tetranitrate,  by  reducing  blood-pressure,  wiH  frequently  act  better  than 
anything  elae. 

In  mild  cases  of  delirium  tremens  eleep  usually  comee  on  after  a 
timo,  whatever  treatment  be  adopted ;  in  the  more  severe  cases  chloral 
and  bromidus,  alotio  or  in  combination,  are  beneficial.  Paraldehyde  ii 
recommended  by  some  physicians.  Opiates  may  be  given,  but  in  most 
cases  hyoscino  is  probably  a  more  efficient  remedy.  Among  the  medical 
offi(^e^*  of  the  United  States  army  20  grains  of  powdered  capsicuni 
in  the  form  of  a  bolus  is  the  favourite  hypnotic  in  this  complaint.  I  have 
no  practical  experience  of  thiu  prescription,  and  cannot  therefore  expresi 
any  opinion  of  its  value  as  a  mode  of  treatment.  Cerebral  depresaanU 
should  be  given  as  little  as  possible,  and  the  treatment  should  be  coo- 
fined  chiefly  to  feeding  and  tonic  measures. 

In  pneumonia  sleep  comen  usually  at  the  crisis ;  but  where  this  h.is 
not  occurred  I  have  occasionally  seen  a  hypnotic,  such  as  cbloralamide 
or  paraldehyde,  turn  the  scalos  in  favour  of  the  patient. 


In  pleurisy,  and  moat  other  seroui  inflammjitions,  5  to  1 0  grains 
of  Dover's  powrler  usmilly  conduce  tn  iileep :  m-iinly  by  relieving  tho 
pain.  A  hypodermic  injection  of  morphine  may  be  given  with  the  same 
object  in  view. 

In  bronchitis,  chloral  and  chloralamide  are  safe  hypnotics;  as  a  rnle 
opiates  are  to  he  avoided. 

The  sleeplessness  of  asthma  i»  relieved  by  remedies  which  cut  short 
an  aitack.guch  as  chloral  hydrate,  the  fumeti  of  Himroii'a  and  other  anti- 
asthmatic powders,  the  hypodermic  injection  of  morphine,  or,  in  some 
cases,  a  dose  of  5  to  10  grains  of  citrate  of  caffeine.  Bromides  are  aleo 
useful  and  so  is  ]M.raldeliyde.  which  both  relieves  the  asthma  and 
cause*  sleep.  A  change  of  locality,  if  only  to  another  pan  of  the  &ame 
town,  often  succeeds.  In  one  case,  the  removal  of  a  student  from 
Downing  College,  Cambridge,  to  a  house  across  the  street  brought  relief ; 
and  in  another  of  my  pupils  the  change  from  Cains  College  to  a  hoa«e  in 
another  part  of  the  town  brought  to  an  end  a  moat  troublesome 
attack  of  asthma. 

The  irisomuia  of  heart  disease  is  benefited  by  digitalis,  atrophanthus, 
strychnine,  and  other  cardiac  totiics ;  but  in  some  cases  it  is  necessary 
to  resort  to  morphine,  either  by  the  mouth,  or  still  better,  hypoder- 
mically,  as  firat  suggested  by  Professor  AUbutt.  Paraldehyde  and 
chloralamide  are  most  useful  in  my  experience ;  they  are  less  deprewing 
to  the  circulation  than  chloral  hydrate.  Ice  to  the  head  is  recommended 
by  Or.  A.  Morison,  where  the  vital  force*  are  not  too  low,  or  the 
temperature  subnormal.  It  often  produces  sleep  rapidly,  with  a  more 
regular  cardiac  action.  Heat  may  possibly  answer  in  other  cases  pre- 
senting a  subnormal  temperature. 

In  chronic  Bright'a  disease  insomnia  is  oi-casionally  very  troublesome. 
Eliuiinauts,  such  as  aperients,  should  be  tried,  and  if  they  do  not  succeed 
chloral  hydrate  may  be  given;  it  is  a  safer  drug  in  kidney  than  in 
heart  disaise,  the  accompauying  reduction  of  blood -pressure  being  usually 
beneficial.  Morphine  and  hyosciue  hydrobromido  subcutaneously  in- 
jected have  been  recommended  in  obstin;nc  cases;  but  their  employ- 
ment requires  great  caution.  Erythrol  teiranitrate,  by  reducing  blood- 
pressure,  often  acts  like  a  charm  even  when  sedatives  have  failed  ;  and  in 
one  of  my  patients  thorough  rubbing  of  the  skin  by  means  of  a  flesh- 
brush  induced  sleep,  and  very  materially  relieved  the  restlessness  of  this 
complaint.  In  the  sleeplessness  dependent  upon  cirrhosis  of  the  kidney 
Dr.  Nestor  Tirard  recommends  hyoscine,  suljihonal,  and  paraldehyde; 
he  is  opposed  to  the  use  of  opium  and  morphine. 

When  pain  is  the  causal  factor  of  insomnia  morphine  is  the  best 
general  remedy,  and  it  should  be  pushed  until  relief  is  obtained.  In 
cases  of  neuralgia,  locomotor  ataxy,  and  so  forth,  some  of  the  synthetic 
analgesics — phenazone  or  phenucetin — are  of  value.  These  drugs  act 
also,  I  believe,  as  hypnotics  in  cases  where  there  is  no  pain. 

Calcium  chloride  is  a  valuable  remedy  in  the  insomnia  due  to  pru* 
ritU9. 
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Thitj  article  would  bo  incomplotc  without  a  moro  dot^iilod  reference 
t<j  suaic  of  the  mori!  imp'jrt»iil  hypnotics.  Tbuse  are  coupiirattvely  few. 
althoujjb  the  number  of  the  drugi  of  thia  class  which  have  been 
wlvocjited  from  time  to  time  is  large. 

The  hromides  of  potAssium,  sodium,  and  anirooniiim  are  mild,  safe^ 
and  trustworthy  hypnotics.  They  lend  to  depress  the  ftuictians  of  the 
spinal  cord,  but  their  ofTcL't  upon  the  he;irt,  luri<i;s,  and  other  organs  is 
smaU.  Potassium  broraidti  is  the  most  depressing  of  the  three,  am- 
monium hro'mide  the  least;  but  in  therapeutic  doses  this  action  is  noi 
very  obvious,  and  the  potassium  salt  h  the  most  convenient  to  use.  By 
many  it  is  regarded  a»  the  moit  irustM'orthy. 

Various  other  bromides  also — for  example,  lithium  bromide  and 
hydrobromic  acid — have  been  given  as  hypnotics ;  but  none  of  these 
presetit.i  any  miiterial  advantages  over  the  salts  more  commonly  uoed. 

The  bromidci  are  useful  in  cases  of  insomnia  due  to  worry  or  orer- 
work.  When  relief  cannot  be  obtained  by  non-medtcinal  means  tber 
are  valuablle  to  break  the  habtt  of  sleeplessness,  and  thus  to  restore  the 
brain  to  a  moro  normal  condition.  In  the  presence  of  pain,  however, 
they  are  generally  useless.  They  are  also  the  most  usefol  drnge  for 
repe;itad  administration^  as  they  appear  to  produce  less  serious  ill  effects 
than  other  remerlies  of  this  class.  The  dose  m^y  be  given  just  before 
retiring,  or,  as  recommended  by  Macfarianc,  in  two  or  throe  doses  during 
the  latter  half  of  the  day. 

Chloral  hydrate  is  a  more  powerful,  but  also  a  mere  harmful  drug 
than  the  bromides.  It  produces  general  nervous  depression,  aircctiiig 
both  the  brain  and  spinal  cord;  and  it  is  also  markedly  depreaaant  to 
the  heart  and  vascular  system.  On  this  accotuit  it  should  be  avoided 
in  all  c-ises  of  ht'art  di.'^oruie  with  syraptoma  of  he.irt  failure,  and  generally 
in  di^ease^  with  a  low  blood -pressure,  such  as  enteric  fever.  In  caso4 
of  high  arterial  pressure,  however,  it  may  usiially  bo  given  with  im- 
punity. Also  in  the  more  simple  forma  of  insomni-'i,  when  bromides 
prove  insuffieient,  tn  cnmhine  thorn  with  chloral  hydraie  is  judicious 
and  often  successful.  It  shDuld,  however,  be  used  wiih  care,  both  on 
account  of  its  circulatory  effect  and  its  tendency  to  form  a  habit. 
A  suitable  dose  is  15  to  20  grains,  or,  com)>ineLi  with  bromide,  10 
to  15  grains;  but  aometimea  more  is  required.  Large  doses  ahould, 
however,  be  avoided. 

J3it!</f-chiorai  will  frequently  relieve  the  insomnia  due  to  neuralgia  of 
the  fifth  nerve. 

Aa  subatitutea  for  chloral,  certain  derivatives,  purporting  to  possess 
its  useful  properties  without  its  ill  effects,  have  been  recommended.  Of 
these  two  only,  cbloralamide  and  chloralose,  are  of  practical  importance. 

CMoralainide-,  or  chloral- formamide,  is  undoubtedly  less  toxic  than 
chloral  hydrate,  and  does  not  produce  the  same  depressant  effect  upoD 
the  circulation  and  respiration;  but  it  is  also  a  less  powerful  hypnotic 
It  may  bo  Uscd  in  doses  of  30  to  40  grains  in  all  cases  where  chloral  is 
indicated,  and  in  some  forms  of  heart  disease  and  bronchial  affections. 


ChUinihse  is  .1  more  powerful  drug  than  cither  rhloral  hydrate  or 
chloralamidc.  It  differs  from  them  in  stimulatinj:;  instead  of  depress- 
ing tho  functions  of  the  spinal  cord ;  in  animnU,  to  such  a  degreo 
that  convuUivt!  tremurs  arc  produced.  The  heart  is  ^aid  to  be  unin 
fluenced  by  thenipeiitic  doses  ;  the  bluud-proaaurc  is  Rlightly  riLiswl.  It 
niity  be  used  as  a  yenerft!  hypndtic,  and  ia  eitpecially  recommended  in 
cardiac  and  digestive  traublea.  In  chronic  Brighl's  diseu^e,  and  others 
attended  with  iacrcuscd  arterial  bluod-presuurc,  it  13  contra-indicated  on 
account  of  its  inHuencu  in  miising  the  pressure.  Various  opinions  have 
been  expressed  about  this  dnig.  Some  have  found  it  beneficial,  others 
not;  and  some  have  observed  spoi^modic  tn-itchiiig!?  from  its  use.  It 
may  bo  given  in  dosea  of  from  3  to  6  graias  iu  H  to  2  ounces  of  wat«r 
a  little  while  before  gcing  to  bed. 

Paraldehffdf  is  a  safer  drug  than  any  of  the  preceding.  It  produce* 
sleep  without  any  distinct,  respirarory  or  circulatory  ellect ;  but  it  is 
slightly  irritant  to  the  gastric  muoons  membrane,  aJid  posijesnes  an 
uni»l«asanL  amcU,  which  ciin  be  dotected  in  the  breath  after  lis  atlminis- 
tration.  On  this  account,  indeed,  it  ie  not  tju  likely  to  cause  a  habit, 
although  a  few  cases  of  this  are  on  record.  It  may  be  generally 
used  as  a  hypnotic,  and  ia  specially  serviceable  in  asthma,  heart  ilisease, 
and  melancholia.  It  is  best  administered  with  tincturo  of  orange,  in 
a  dose  of  11(^x1.  to  \\xc.,  or  upwards,  Dr.  Clouston  has  given  3iv.  to 
"jvj.  doses. 

Sulphmal  and  trpnuil  arc  valuable  hypnotics;  the  former  in  doses  of 
15  to  30  grains  produces  sloop  in  two  to  three  hours,  fuljowed  by  no 
ill  effects.  Drowsiness  is  sometimes  experienced  during  the  following 
day  ;  and  the  sleep  of  the  succeeding  night  is  often  as  sound,  or  soutidei-, 
than  that  uf  the  lught  of  aduiinistratiou.  It  poiitsosbes  nu  action  on  the 
circulatory  and  respiratory  systems.  As  it  is  slightly  cumulativo,  i-e- 
peated  doaage  may  lejid  to  hwniatoporphyrinuria  and  other  untoward 
effects,  and  on  this*  account  it  should  not  be  continued  longer  than  from 
four  to  five  days.  An  interval  of  an  equal  or  longer  period  should  be 
allowed  to  olapse  before  resorting  to  it  again,  if  this  be  necessary. 
Owing  to  the  insolubility  of  tho  dni^  in  cold  watAr,  it  is  best  givoti 
in  hot  fluids,  such  as  milk  or  soup;  in  this  way  a  more  rapid  effect  is 
obtained.  Sulphonal  is  useful  in  all  mild  forms  of  insomnia,  and  one 
(lose  often  produces  two  nights'  sleep.  It  is  adapted  for  continued 
administration,  provided  that  inter\'als  are  allowed  to  elapse  nyevy  few 
days,  and  that  care  be  taken  t^  avoid  constipation. 

Triotial  )>ossesscs  similar  properties  to  sulphonal,  and  exerts  0,  similar 
effect.  It  is  somewhat  iiiorc  powerful,  and,  being  more  soluble,  it  doeti 
not  lead  to  a  second  night's  rest,  like  sulphonal.  Its  uses  are  the  same 
AS  those  of  the  hitter  drug.  It  is  valuable  in  the  in»ODinia  of  children. 
Some  authors  say  that  it  relievos  pain  as  well  as  induces  sleep.' 

Alcohitly  in  those  unaccuftomed  to  its  use,  is  a  valuable  hypnotic  in 
mild  easoB;  especially  in  tho  form  of  beer,  stout,  or  whisky,  at  bed- 
time. 
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I  have  ceased  to  nae  urothano  as  a  hypnotic,  &a  it  ia  very  uncotaa 
in  its  aution  ;  and  cliloral-uruthane  or  ural — intruduced  by  Poppi — bi 
no  adrantagea  over  chloral,  us  in  like  manner  it  towers  bI<KHl-proe<ar«. 

Opiuni  and  iu  chiof  alkaloid  morphirte  are  the  mast  useful  hypDoba 
where  there  is  grejit  pain,  ami  only  in  a  few  other  ca&es  shouM  iber  bt 
uaed  ;  for  instance,  in  recent  and  acute  insomnia  from  worry,  overwyrt,  «* 
shook.  Their  intluenco  on  ihc  heart  and  vascular  sysceia  is  BnmU,  m  tkai 
in  heart  disease,  especially  if  attended  M'ith  pain,  they  may  gener^ly  b 
employed  ;  bub  their  influence  npon  the  reApiration  is  well  marked,  and  b 
all  rsapimtory  diseases  accompanied  by  impeded  respiration  frnm  cTcrmr* 
Recretion  they  should  be  regarded  with  disfavour.  Opium  iubibiu 
most  fiecrettons,  constipation  and  other  undesirable  effects  tisuallr  acvoi^ 
panying  its  use.  Kapid  habituation  also  etitiucs,  and  Lit  suuie  p&Unli 
marked  excitement  results  from  its  first  administration. 

In  painful  maladies  mortthine  hypodermically  shonld  be  piiahd  wcl 
the  i>ain  is  aboliflhe<1 ;  but  on  account  of  the  wellknovrn  toxicity  of  tfe 
drug,  care  should  be  taken  in  its  administration.  In  heart  disease,  |  Iv  | 
of  a  gi-ain  of  morphine  may  bo  given  subcutaneoiisly,  cspecually  if  thcra 
is  stenocardia]  pain  ;  or  the  drug  may  be  taken  by  the  month. 

Opium  lit  more  slowly  absorbed  than  morphine,  and  itA  action  b  cot- 
resjK>ndingly  slower  and  more  prolonged.  It  also  posseeees  a  grt»t0 
local  effect  upon  the  alimentary  canal,  producing  more  marked  conatip*- 
tion.  It  may  bo  used  \<)  prolong  the  effect  of  morphine,  ur  iu  auwa,  sodi 
as  gastric  cancer,  where  a  local  effect  may  be  of  value  in  aiding  its  gemnl 
action. 

Owing  to  the  rapid  cstiibttshment  of  tolerance,  its  ill  effects,  and 
tendency  to  induce  a  habit,  morphine  Is  not  a  go<)d  general  hyp- 
notic; and  many  attempts  have  been  made  to  discover  a  snbscitiiic 
posseasing  its  hypnotic  and  analgesic  actions  withont  its  iiieonvenienmk 
but  so  far  without  success.  CertJiin  derivatives  of  morphine  have  beta 
suggested  ;  but  tbeso  are  mainly  sedative,  and  are  n<it  sufficiently  poww- 
ful  to  bo  used  in  those  cases  where  morphine  is  indicated. 

Ifuntrine,  in  the  form  of  one  of  its  salts,  is  one  of  the  most  powerfol 
hypnotics  wc  possess,  and  is  sjud  never  to  induce  a  habit.  It  is  uf  s[iccial 
advantage  in  restless  cases,  such  as  the  insane,  where  it  is  im[xi*siblc 
to  administer  dings  by  the  mouth  and  undesirable  to  givfl  opium. 
It  is,  indue],  llio  IkisI  tiiibsLitiiLu  for  morjihine  we  posaesa;  rmrdr 
producing  excitement,  and  an  atropine-like  effect  occurring  only  after 
coiisideiiibto  duse^.  Owing  to  its  great  toxicity  care  must  be  taken  to 
its  administration ;  ttJ^^  to  y^  grain  of  the  hydrobromide^  gives 
hypodermically,  is  usually  sulficicnl,  under  ordinary  conditions^  to  tiro- 
dace  sleep;  but  in  the  insane  large  doses — y^  grain,  or  evoa  -^  grua 
— arc  often  retjuired.  Those  quantities  should  not,  however,  Iw  givco 
AS  initial  duties.  Valvular  disease,  so  common  in  acute  manL-t,  is  • 
contra-indication  to  its  n»G.  A  combination  of  chloral  with  ^\^  grain 
of  hyoscine,  or  with  morphine,  has  given  excellent  results  in  vii^f*  <S 
obsllnato  insomnia  with  excitement. 
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Ilifoset/amiu;  has  been  used  m  a  hypnotic  in  cases  in  which  hyoecino 
is  of  UenefU,  but.  It  is  nut  so  vuluubiu.  It  produces  mure  nuiuorous  ill 
ofTecta,  and  its  aeiiative  action  is  lese  powerful.  The  other  members  of 
tho  Htro{)ine  group  are  even  Iciis  uaefiil.  Hnrd  rncninniemlit  ;i  tujupoon- 
fill  of  the  tincture  of  hyoscyamuB  at  bedtime  as  a  useful  hypnotic  in 
cystitis. 

Cartnabis  indica  ii  used  by  many  as  a  hypnotic.  It  is,  however,  apt 
to  produea  excitemoiit^  and  dometimes  this  is  not  followed  by  sleep.  It 
does  not  produce  constiiMtioii  as  o[nuni  does,  and  it  is  less  toxic  ;  in  fact 
no  fatal  case  of  polaonin;;  by  this  dru;^  is  known.  Its  greatest  drawback 
is  its  inconstant  com[iositioii  uwing  to  its  deterioration  with  u^e,  and  sv 
far  no  official  action  has  been  taken  to  obviate  this.  Several  prepara- 
tions are  on  tho  market.  The  best  are  the  extractum  eannahis  indicm  of 
the  British  Pharmacopneia,  Merck's  cwnnabinoii  and  extrnctiim  cannabis 
icidicte,  and  catinabinoi.  A  coEivenieut  doso  to  begin  with  is  half  a 
grain  of  the  extract,  but  with  many  samples  this  amount  Itius  to  he 
exceeded.  There  are  no  sptwrial  indications  for  its  use.  It  is  given  in 
migraino  and  ncuralgi^%,  and  oftun  alleviates  the  pain  of  ga«tralgia  in 
old  people;  but  it  is  not  a  powerful  analgesic.  In  other  forms  of  pain 
it  is  lesn  valuable.  It  may  be  regarded  &n  a  general  hypnotic  except 
in  cases  where  it^  excitant  action  is  contraindicaterl  ;  »iid  if  a  good 
pre|MLration  can  bo  obtained,  it  appears  to  bo  a  valuable  one.  It  is 
an  ingroilient  of  the  much-advertrscd  hypnotic  '"  bromidia." 

/^elhfine.,  an  alkaloid  of  a  species  of  (»ctU8  (Anhjilonium  Willianisii), 
has  been  recently  advocated  as  a  hypnotic.  Sufficient  cliniciil  data, 
however,  have  not  yot  been  obtained  to  ostabUsli  its  value  ;  and,  us  far 
as  we  can  judge,  the  results  of  purely  scientific  investigation  do  not 
prove  it  to  be  better  than  (»ther  well-known  drugs.  It  has  been  usei^  in 
insomnia  from  various  causes.  In  lo<?omot.or  ataxy  nnd  other  jminful 
conditions  sleep  was  produced  in  some  cusea,  but  the  pains  returned  on 
awaking.  No  unpleasant  after-effects  are  said  to  occur,  but  giddinejis, 
restlessness,  and  slowing  of  the  pulse  are  occasionally  noted  before 
sleep  tAkes  place.  The  dose  roconi mended  is  ^  to  J  of  a  grain,  nut  Jolly 
states  that  1  grain  is  the  proper  dose. 

Two  other  agents  may  be  used  to  induce  sleep  if  the  m-asures 
previously  considered  fail ;  namely,  electricity  ami  hypnotism. 

EUdrkity. — Electricity  is  regarded  as  a  valuable  agent  by  those 
accustomed  to  use  it,  but  it  is  generally  recognised  that  its  employment 
is  empirical.  In  some  cases  it  ]iroduces  excilcmecit  rather  tbati  sk-cj], 
and  it  is  said  "to  be  largely  a  matter  of  GX]>eriment  as  to  who  will  and 
who  will  not  sleep  better  after  its  use."  In  the  majority  of  cases,  how- 
ever, sleepiness  is  induceil,  and,  according  to  Eskridge,  the  cases  most 
commonly  benefited  are  those  in  which  the  insomnia  is  due  "to  mental 
overwork,  worry,  alcoholism,  and  supposed  hyperremic  conditions  of  the 
brain  generally."  Kiggs  also  state*  that  it  is  most  useful  in  the 
sleeplessness  accuupanying  imrvous  and  mental  disordurs. 


Various  modes  of  elcclrificulton — gonorul  fitradisation,  gal  vanisalion 
of  ttiQ  head,  cervical  Byuipatheltc,  etc.,  and  «Utio  ulticlrificalion — are  m 
us<^.  T)r.  LewiH  Joriett  recom mends  general  faratlisation  or  the  faradic 
bmh,  but  the  niftjority  of  electricisins  urc  in  favour  of  galvanism.  Weak 
currL'tits  (1-3  [iiilliiiinpi'rcs)  directed  Ioii;;itudin.-»lly  and  cotitiuuud  until 
the  i>ationt  fcuLs  drowsy,  euniutimes  lo  to  20  mitiutcs,  or  even  30 
minntee,  and  repeated  on  alternate  claya,  appear  to  produce  the  be£t 
re.4ult«. 

Ill  some  cases  static  insulation  is  preforrei],  and  positive  insulation 
is  said  lo  be  better  than  negative  (KaeUtveU).  The  method  od  practised 
by  Dr.  H.  McClure,  late  of  Cromer,  ii  h^  ft^lluwy:  tliu  puLientf  insulated 
on  a  gl.-ijw  Ktiiol,  18  brought  into  connection  with  the  conductor  of  a 
Carr6  or  lioltz  machine.  When  thoroughly  electrified  a  fine  ntetal 
point  ia  held  opposite  several  spots  on  the  scalp  and  forehead,  but  not 
near  enough  to  ])roduce  a  spark.  The  Bcnsation  is  as  if  a  li^ht  wind  or 
breeze  was  playing  over  the  part,  and  nleeji  is  said  often  tu  come  on 
while  the  tTeatrnent  is  being  employed  (Whitlii). 

The  influence  uf  ^lectriticaticm,  in  whatever  way  it  iji  used,  is  said  to 
be  both  temporary  and  (H-rniaiieut.  The  temporary  etfcct  occurs  during 
the  iirst  few  night-s,  and  is  never  so  great  as  that  obtained  from  drugs. 
But  the  jiormanent  influence  is  the  end  to  be  obtained.  As  compared 
with  drugs  electricity  possesses  the  advaiitugos  of  being  free  from  ill 
effects,  and  the  danger  of  farming  u  habit,  but  in  some  cases  it  faib  to 
act,  and  may  even  aggravate  the  symptoms;  consequently  iU  eifecta 
must  be  carefully  watched  (Higgs). 

H;r(>ni.>thm. — Cases  of  itisomnia,  rebellious  to  all  other  forma  uf  traafc- 
ment,  may  be  treated  by  hypnotic  inHuence,  but  only  in  the  hamU  of 
a  properly  qualified  and  specially  experienced  medicjil  man.  Under  such 
conditions  I  believe  it  to  be  a  valuable  thcrapeuiio  agent. 

Sojixoi.ESfE. — Somnolence,  or  excessive  sleepiness,  a«  previously 
meniioiici),  neiuirs  in  persons  of  feeble  intellect.  Some  old  people  itlao 
steep  a  great  deal.  In  cjwes  of  organic  brain  mischief,  especially  cerebral 
ByphiEis[Buzzrird),  and  in  some  epilepticand  hysterical  persons, sumnolenco 
Is  met  with  {vvie  art.  "  Hysteiia").  It  has  also  been  attributed  to  the 
reflex  irritiitiim  caused  by  round  worms,  as  the  removal  of  these  has 
caimod  the  somnolence  to  cea^e.  Some  Kufterers  frnm  aniomia,  lenkicmia, 
and  myxedema  sletp  too  much,  the  last  more  esi>ecially  in  the  daytime. 

X'be  sleeping  sickness,  or  uegru  lethargy  of  the  West  Cuu^^t  of  Afncai, 
is,  aa  its  name  implies,  atten<le<]  among  other  symptt>ms  by  drowsi- 
nosB,  which  gradually  deepens  into  somnolence  and  profound  cuma 
(see  article  on  tLis  disease,  vol.  ii.  p.  479). 

Dreams  and  Nichtmare  occur  when  certain  cortical  centres  are 
active,  whiUt  others  are  in  abeyunco.  They  fretjuunlly  arise  from  iudigw- 
tion  ;  but  occasionally  ibcy  are  the  forerunners  of  ajioplexy  or  intianity. 
"The   recurrence  of  a  peculiar  and   unusual  dream  night  after  night, 
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particuUirly  if  it  is  of  a  terrifying  kind,  should  nlwaya  arouse  suspicion  * 
(MiUTf«rlane).  A  jwtient  of  mine,  uri  old  ]i\\\y  of  eighty-one,  had  a 
most  flistressing  dream  a  day  or  two  before  an  attaclt  of  right 
hciiiiplcgiA. 

The  Nk'.ht  Tkuuohs  of  children  arise  in  connection  with  alarming 
dreams.  They  usually  occur  in  neurotic  children,  from  OTie  to  foiu-yeard 
old,  during  the  first  hour  or  two  after  they  go  to  l>ed,  when  the  sleep  i« 
most  profound.  Dyspepsia  is  the  commonest  exciting  cause.  Children 
Irrtubled  with  this  affection  noed  soothing  by  a  mother  or  ekilfiil  nurBe, 
careful  dieting,  a  stomachic  mixturo  or  powder,  and  a  do«e  of  bromide 
at  bedtime  for  a  few  nights  in  succeasion  to  calm  the  cerebral  centres  of 
emotion. 

Sleep-talking   or    somniloquy,  and  Slkep-walkino  or  somnam- 

buliiiiti,  lire  stilted  in  which  the  whole  brain  is  not  atdeep,  but.  curtain 
ctjntrea  continue  in  activity.  Some  pertiuns,  M'hil^t  apparently  asleep, 
may  even  c-arry  on  a  converwition,  as  if  they  were  awake. 

Somuambulism,  which  has  been  described  as  an  acted  dream,  runs  ia 
families,  and  occui-s  about  equally  often  in  the  two  acxes.  The  eubjecta 
nf  if  can  perform  extraordinary  feats,  hucIi  as  utdoclting  doors,  walking 
in  dangerous  places,  as  on  the  edge  of  a  precipice  in  the  dark,  scniing  a 
partition  of  considerable  height  (8  to  10  feet)  between  two  sleoping- 
apartmenis  \  and  they  usually  do  all  this  without  injuring  thentselves. 

It  is  necessary  in  some  of  the  worst  ca*e«  to  keep  thf  patient  in  a 
room  locked  from  the  oiitside,  to  fasten  all  windows,  and  occrision.illy  to 
chain  one  leg  t-o  the  bed,  so  as  to  wake  him  if  he  begins  to  walk.  The 
general  health  should,  of  course,  be  carefully  attended  to. 

J.  B.  Braddury. 
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The  Name. — Kpilcp-^y  is  a  disease  of  which  the  chief  ftiatura  is  tbc 
recurrence  of  Riidden  brief  ail&cki«  in  wbich  consciousnesa  i»  lont^  and  witK 
it  the  control  of  the  muscles.  In  consequence  the  patient  falll^  and  tie 
malady  received  frum  onr  ance^ators  the  apt  B)  mptamalic  name  of  the 
"  falliiig-«vil  "  or  *' fulling  sickness."  But  the  muscles  comnutnly  poai 
into  a  Mate  of  involuntary  contraction^  nomctimes  slight^  hut  genemlly 
intensely  energetic,  fixing  the  frame  in  some  strainer)  postitro,  stopping 
the  breach  until  the  aspect  is  thai  uf  r Iran gula lion,  an<l  j)ua.sing  amy  in 
violent  shock-like  B])afini9  which  leave  him  in  a  etato  of  uneonaciousnMS 
with  life  only  not  exiingiiiahcd.  To  the  firoeks  it  seem nl  that  the  attark 
muat  bo  the  work  of  sonic  unseen  agent  of  demoniacal  ferocity  and  atrvngtfa. 
and  hence  they  gave  the  disease  the  name  of  epilepsia,  a  "falling  upon," 
as  by  a  spiritual  agent.  This  involveil  a  thcurelical  [mthulugy  which  was 
apparently  absent  from  the  simpler  Anglo-Saxon  roneeptiou.  The  sam« 
idea,  however,  is  preserved  to  us  in  the  popular  designation  "a  seizure," 
and  is  not  quit«  absent  from  the  name  applied  so  widely  in  the  d««cnp- 
tion  of  diseases  asi  "an  alUick." 

Oennitlon. — Mure  careful  observation  ha*  shown  that  neither  fall  nw 
con>nilsion  is  a  pre^loitiin:iiit  or  even  domitnuil  chainctoristic  of  the 
disease,  common  aa  Liach  fculurc  ia  It  has  shown  also  that  the  attacks 
which  constitute  the  raabdy  present  vaiiations  so  great,  both  in  drgrev 
nnd  in  charactx>r,  as  to  Iwiffle  evcrj*  attempt  to  frame  a  clinical  definitioa 
The  only  definition  which  embraces  all  forms  is  "  recurring  attacks,  suddto 
and  very  brief,  of  disturbances  of  some  of  the  cen-bnd  funciions,  acting 
on  ctinsciouMiesii,  which  are  not  duo  to  a  cause  ouleide  the  biuin."  But 
this  defiiiitiou  is  at  once  too  wide  and  too  narrow.     It  would  bxchuk 
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cases  ill  which  local  spasm  cotitiiiucs  fur  huurs,  and  it  wuulcl  includti 
man}'  cases  which  must  he  classed  as  puro  verti«;D  and  not.  as  epi- 
lepsy, while  it  would  not  include  the  wuied  in  which  convulsions  arc 
the  result  of  a  local  injury  to  a  nerve,  cases  Mrhiuh  are,  it  is  trues  rare 
enuugh. 

A  nearer  approach  to  adequacy  may  he  found  in  the  pnthological 
definitio[i  that  cpil(;pfly  is  recurring  suildcn  hriof  dischargo  of  nerve 
eiiorg)'  in  some  part  of  the  cerebral  cortex,  not  due  to  the  nonnal  cause 
of  Buch  discharge.  Exceptions  niay  be  taken  even  to  this  dctjcription, 
and  their  chjiracter  will  appear  in  the  sequel.  A  definition  of  cpikipsy 
M'fiuld  not  iiuli'cd  be  worth  even  thi«  slight  attempt,  were  it  not  that  the 
failure  may  make  R«»nie  facts,  to  t«e  mentioned  preficntly,  more  itu'^lructive. 
The  only  use  of  definipij;  is  to  enable  us  to  see  better  what  is  on  each  side 
of  the  line.  But  Xalurc,  when  she  can,  defines  a  country  by  a  wiii<liiig 
liver  or  a  range  of  mountains.  We  like  to  ignore  all  this,  and  draw 
straight  lines. 

Pidhoioffif'il  drfiniiinn.  —  Accordingly  it  may  be  wrirth  while  to  see 
what  the  pathological  definition  nmrka  oJT.  The  auddun  discharge  of 
nen"o  force,  so  conspicuous  in  a  convulsion  by  the  must^ular  spasm  it 
produces,  may  be  ti-aced  also  in  all  the  minor  forms  of  the  aCuck.  In 
the  sensory  cculrcs  it  acta,  as  we  say,  "upwai-ds,"  so  us  to  influence 
consciousness  only,  and  may  raiiso,  for  instance,  an  appearance  of  bright 
stare.  When  the  attack  consists  of  loss  of  sight,  or  simply  of  hws  of 
consciousness,  there  is  nn  apparent  exception.  We  associate  '•discharge'* 
with  over-action.  But  uver-action  in  one  part  may  arrest  actiou  in 
another. 

The  sudden  liberation  of  nen'e  energy  in  the  gray  matter  of  the 
cerebral  cortex  occurs  in  epilepsy  without  the  noi-roal  stimulus.  There 
is  much  in  this  statement  that  will  render  the  facts  of  the  diseaso  nioro 
significant,  allhough  it  is  only  poawLle  to  glance  very  briefly  at  that 
which  underlies  it. 

The  function  of  the  nen'ous  system,  and  08|)ccially  of  the  cortex  of 
the  brain,  depends  ujKm  a  capacity  fur  instant  relejise  of  ncrvt?  cjiergy. 
The  instantaneous  reflex  action,  the  instant  bound  away  of  a  frightened 
animal,  prove  that  the  gray  matter  must  hold  nerve  force  almost  released. 
Bclcased  from  what?  We  must  regatd  the  energy  of  nerve  and  muscle 
which  is  excited  by  a  t^^nich  upon  the  skin  aa  a  form  of  physical  eueigj', 
peculiar  because  acting  under  the  influence  of  life,  released  and  conducted 
in  living  tissues.  It  is  proKihlo  that  the  energy  from  which  nerve  force 
is  released  is  latent  chemical  energy ;  with  this  latent  chemical  energy  is 
inter-atomic  and  intci-moleciilar  motion,  and  that  nerve  energy  is  a  form 
of  transraittfd  motion  hy  transmitt-ed  chemical  processes.  The  reasons 
for  thinking  this  I  have  stated  elsewhere  (I). 

The  point  for  us  now  is  that  the  nerve  force  must  l>e  ready  for 
instant  release  in  the  gray  matter.  ^\'hatever  its  source,  it  mu'^t  be  held 
in  a  suite  of  moat  delicate  equilibnum  hy  the  rcstniiut  which  keeps  it  un- 
released  but  ready.     Indeed,  there  is  good  reason  to  think  that,  to  use 
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a  simile,  the  vessels  which  hold  it  must  be  not  only  fiUod  to  the  brim 
and  deticiktuly  puiried,  but  musL  bo  actually  overflowing.  Buth  the  focU 
uf  the  constant  process  of  nuirilional  change,  aiid  thu  eWdencc  of  con«tAnt 
activity  in  the  nervous  83'Btem,  iciitl  to  the  conviction  that  the  rcndinen 
of  the  nerve  unt-rg)'  ia  obtained  by  its  constant  overflow,  that  the  chemical 
processes  which  induce  its  sudden  geticratioii  arc  always  going  on  in  slight 
degree,  and  that  only  thus  in  it  kept  &o  as  to  be  released  at  once  in  tb« 
needful  degree. 

But  this  involves  a  conception  of  extreme  deliMcij  0/  atlJHutt/unt  bctvreen 
the  chemical  relations — the  tendency  of  the  atoms  to  unite  in  fresh  and 
closer  combinaiioiia  and  roleaw  their  latent  energy,  that  is,  their  siirphu 
motion  -and  the  attmetion  which  keeps  them  from  eo  doing.  It  makes 
it  easy  to  conceive  that  the  slightest  deviation  from  the  nurtnnl  relation 
between  the  atoms  and  the  molecules  may  briug  these  into  a  |H>tfitiun  in 
which  the  equilibrium  is  suddenly  overturned,  and  a  quick  cunibination 
and  smblon  rele:u!e  of  energy  occurs.  We  can  underatand  that  thia  may 
he  from  that  marvellous  inherit-cd  tendency  which  producefi  such  precisiou 
of  correspondence  between  parent  und  child  in  the  process  of  nutrition,  or 
that  it  may  be  the  result  of  acrjuired  causes,  from  the  sudden  shock  of  a 
concussion,  mental  or  physical,  or  of  a  cerebral  lesion  which  has  bligfatly, 
but  only  slightly,  itiiplicaled  tbu  gray  matter  in  a  certain  jwirt  of  the 
cortex.  Indeed,  when  we  cunsider  what  the  state  of  the  nen'ous  system 
must  be  in  its  natural  function,  we  cea«e  to  wonder  that  many  persoBi 
become  epileptic  without  any  tniceablo  cause,  and  our  marvel  rather  is 
that  nil  persons  arc  not  liable  to  such  ^ts. 

The  reie;iac  is  normally  elTrctod  by  a  stimulus  of  a  (Certain  character 
acting  in  a  certjiin  direction  among  the  complex  molectdes  of  the  nervoiu 
system,  the  arningemoiit.  of  which  facilitates  it«  transmission  and  action. 
In  the  lecture  referred  to  (4)  it  is  maintained  that  such  a  stintulus  may  l« 
iMJSt  regjirded  as  atomic  motion  which,  added  to  the  pre-existing  motion  of 
the  latent  energy,  causes  this  to  form  the  new  and  fresh  combiuatioos  in 
which  there  ia  less  constant  motion. 

A  morbid  relation  of  the  tu'wt  dclicati:  and  miriut*'  character  1>etween 
the  molecules  Tii^y  make  them  susceptible  to  moiiuii  whicli  comes  by  snmo 
other  path  which  we  do  not  discern.  Discharge  vrithoat  the  normal 
stimulus  may  not  mean  diRcharge  without  any  stimuhis :  yet  even  thin 
is  possible  ;  wo  can  conceive  thnt  the  defective  etiuilibrium  may  entail 
a  disturbance  of  the  bidatice,  when  a  certain  jjoint  is  reached,  and  a 
discharge  which  has  no  other  cause  tlian  the  nutritional  augmuniattun 
oi  its  own  tendency. 

The  important  fact  thus  is  that  an  extremely  slight  derangement  of 
the  constitution  of  the  nerve  tissues  may  cause  a  liability  to  sudden 
discharges  of  nerve  force,  slight  and  local  or  severe  and  wide. 

RecHirin^  ioidtnc^  ccmsHlniei  (h*:  dUeuse. — But  another  equally  important 
fact  mu«t  bo  recognised.  The  liberation  of  nervous  energy  involves  the 
esi'ape  of  some  atoms  of  the  nerve  tissue  which  are  at  once  rcpl&ce<l  from 
the  plasma  adjacent  to  them  under  the  mysterious  nutritional  influence  of 


life.  The  rcjirmngement  is  the  same,  and  yet  not  fjuite  the  same.  It 
(lil^'d'A  ill  just  the  tlHgrce  and  character  to  niakt^  the  snme  release  of  nerve 
energy  more  easy.  Kvery  action  paves  the  way  for  its  OM-n  reeurrcuce. 
Tbe  t'ffect  is  greater  the  more  froquoully  its  occun-encc.  This  Is  tho 
secrcl  of  tho  aequisition  of  skill ;  it  constitutta  the  physicil  basis  of 
memory;  it  h  ih'u  which  factlitatea  tho  ropetition  of  n,  given  morbid 
process,  and  this  causes  the  rectinence  of  dischwrge  which  nuilics  epiiejjsy 
a  per8ist^?i]t  disease.  The  recurrence  of  atuicka  is  one  grciit  feitiure  of 
epilepsy,  and  tliu  recurrence  is  in  great  mcfiBuru  tho  result  of  the  previuus 
attacks.  Every  tit  is  in  part,  at  lejist,  the  result  of  thoee  which  have 
preceded  it,  and  in  jwri  a  cause  of  those  which  follow  it  Heneo  tho 
immediate  cause  of  the  first  fit  must  be  regarded  as  the  cause  of  tho 
discaso,  although  tho  essential  cause  is  the  disposition,  that  is,  tho  state 
of  nutrition,  which  makes  such  discharge  possible.  When  equilibrium  is 
unstable  a  triBing  influence  may  overturn  the  Iwlance,  and  cause  an  effect 
quite  out  of  proportion  to  the  apparent  cause.  The  degree  of  insuhility 
may,  of  course,  vary  ;  and  when  it  is  not  great  the  first  attack  may  have 
W.en  due  to  some  causa  of  considerable  power.  Even  tlien,  however,  we 
must  ascribe  the  special  effect  to  the  special  predisposition. 

These  considerations  will  make  it  easier  to  understand  the  causes  of 
epilepsy  in  so  far  as  they  are  comprehended.  But  one  other  iniporUint 
question  must  also  be  noticed. 

Grnfiol  ami  iocal  chimge. — In  what  is  called  "idiopathic"  epilepsy,  that 
which  is  largely  the  residt  of  inheritance,  the  moriiid  statu  consists  in  some 
trifling  alteration  in  the  chemical  ectnstitiitinn  of  tho  gray  matter  in  which 
tho  instability  spoken  of  consists.  But  a  similnr  instability  may  be  the 
rcsidt  of  obvious  disease.  It  is  not  indeed  directly  due  to  disease  that 
can  be  seen  in  the  damaged  i>art,  because  for  disease  to  be  visible 
the  destruction  of  nerve  tissue  must  have  made  even  morbid  action 
impossible.  But  beyond  the  visible  disease,  whatever  its  nature,  is  a  zone 
of  altered  ncn'e  tissue  in  which  the  slightness  of  the  change  permits 
activity  in  altered  form.  In  such  cases  the  discluirges  spoken  of  may  take 
place.  Arising  locally,  they  spread  through  the  braio  according  to  their 
onergj',  and  then  leave  a  tendency  to  repetition,  which  involve*  parts  un- 
ntFected  by  tho  primary  disease.  It  is  not  customary  to  include  luider 
tho  term  "epilepsy  "  active  progressive  brain  disease,  such  as  a  tumour, 
even  though  it  cause  epileptiform  convulsions.  But  there  is  a  large  class 
of  cases  in  which  an  old  spot  of  disease  induces  such  discharges,  which 
may  be  slight  or  local  at  first,  but  spreading  when  more  intense,  and 
ultimately  leaving  a  general  disposition  which  may  be  hardly  diatiiiguish- 
ablo  from  idiopathic  epilepsy.  Although  these  cases  arc  quito  distinct  in 
primary  cansatioB,  they  as'c  not  practically  separable  from  those  of  idio- 
pLithic  epilepsy. 

Papelaation  of  rtjiex  conrtilsioiu. — A  third  group  occupies  a  curiously 
intermediate  position.  There  are  ca.sc*  in  which  somt*  local  irritation,  for 
instance  in  the  intestinal  canal — generally  tapeworm — has  excited  "reflex 
convulsions,"  which  had  been  so  moiiy  times  repeated  boforo  their  cause 


76o 


SYSTEM  OF  MEDICIKE 


a  simile,  tlia  vessels  w!iit;Ii  hold  it  luiiat  bo  uot  only  fillt-il  \f  M^ 
and  ilelioatL'ly  puisutl,  but  must  !«  actually  ovrrflowiiig.     Ito    u 
of  the  constant  pioci-ss  of  mitritional  change,  and  llio  evidcn    tb* 
activity  in  the  nervous  system,  le-ud  to  the  connction  tlui"  differ  io »") 
of  thg  nerve  encf^jy  is  obtained  by  its  constiirit  o^■erflow,  t'  \\,  is  ii«««J 
prucc3«M.*»  nliicb  induce  itii  sudden  gunoration  are  alu-Ays  • 
degree,  and  that  only  thus  ia  ii  kept  so  as  to  bo  rek-  ,to(  uprre*"*? 
needful  degree.  neno-ivlli* ;  aw^ 

liut  this  involves  a  conception  of  extreme  lUVxtncit  ,i  .hunpi-s  fl**'«»i^ 
ihii  L-heniiad  rttUitions — the  u^ndency  of  the  atom  ,  xtv  c.miii'Cti.ti  ti^  ^ 
closer  conilunatioiis  and  release  their  latent  enerf  uj  been  a  fimili»ni<!B'*i 
motion — «nd  the  atti-aetJon  M-hieh  keeps  them  fi  i' res  prccvitl  arf  lit 
it  easy  to  conceive  that  the  slightest  deviation  ,t:r-  tbHi  ppjcwiir* 
between  the  atoms  and  the  molecule*  may  br  ^rJcctrical  Dftture  <«  w*i« 
which  the  et[uilibHtim  is  8ud<)enly  overturtn  .'l  na  a  acneratu''  hm  , 
and  surldeii  release  of  energy  occurs.  ^\  i 
bo  from  that  marvellous  inherited  tcndenc, 
of  conespoudcnce  between  iKirent  and  chi!- 
that  it  may  be  the  result  of  ac()iiin'<l  •  :>! 
coTicussion,  mental  or  physicjil,  or  of  .i  ' 
but  only  fili^htly,  implinitcd  the  gi  ' 
cortex.  Indeed,  when  wu  consider  <^  ■ 
must  be  in  its  natural  function,  we 
become  epitoptic  without  anv  Tnir*- 
that  all  persons  ai-e  not  liable  t<>  - 
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f  tbc  spongy  ^-hj-  jpaUer, 
mte  feat-Urea  under  uoiiDal 

u{;y  of  epilepsy  should  make 

witioii,  und  should  also  make  it 

The  most  iniportiiEit  impresGion 

that  tlip  conditiorm  of  the  normal 

ensioti  ready  for  release  of  energy, 

B  thfi  abnormal  sudden  liberatiith  of 

consequence  of  a  slight  primary  per- 

tbe  balance  deptiids,  or  a  atidden  nud 

innerited  diaease.  Epilepsy  nnd  insanity 
The  gmeial  tendency  to  one  involves 
^r,  although  not  often  in  the  same  individual. 
^cedents  of  epilepsy,  it  13  found  that  insanity 
be  taken  into  entieidefiittoH,  Other  neuroses 
^OiinOc'tiou}},  t)T  ihvsa  arc  of  so  commou  ii  kind  as 
^gnificatit.  But  if  ouly  epilepsy  and  insanity  are 
3at  in  hjilf  the  casoa  of  epilepsy  there  is  a  family 
Ih  of  these  diseases.  If  tht;  incXA  be  giithored  frcm 
fvho  seek  relief  iinci  yield  duta  at  the  hospitals,  this 
he  tmeed  in  a  third  of  such  patienta.  But  when 
investigjited  in  private,  the  proportion  lisoa  to  one-half  ; 
jatiniato  is  doubtless  below  tlie  truth.  In  the  present 
rmorbiil  facta  are  generally  kimwn,  but  uiipleasnnt  events  in 
^neratious  arc  often  unmentioued  in  a  family,  and  the  kuovr* 
may  thus  bo  lost, 
lasea  outside  the  ncrvoiia  syBtem,  it  is  not  possible  nt  presGTit  to 
which  stand  in  a  definite  rebuiou  to  epilepsy.  Phthisis  waa 
:iught  to  be  connected  with  the  disease  by  some  bereditaiy 
[isni,  and  the  cases  of  phthiais  to  be  heard  of  in  the  families  of 
are  tuany.  But  the  ratio  is  not  found  to  be  larger  tbtin  in  tho 
Ties  of  those  who  are  not  epileptics,  and  an  investigation  fram  the 
of  phthisis  clearly  showed  that  the  apparent  connection  was  duo  to 
frequency  of  phthisis.  In  the  same  manner  it  is  not  possible  to  say 
icther  inherited  gout  has  an  intluence  in  the  production  of  epilepsy.  It 
difflcult  to  resist  the  evidence  of  a  connection  between  inherited  gout, 
raigraine,  and  neuralgia ;  but  the  connection  between  these  diseases  and 
cpil^'psy,  althonigh  definite  (at  least  so  far  &b  migraine  is  concerned),  is  yet 
BO  slight  and  infcoqubiit  aa  rather  to  oppose  than  support  the  idea  that 
inherited  gont  is  a  factor  in  the  proiduction  of  epilepsy.  That  the 
individual  subject  of  epilepsy  may  suffer  more  in  consequence  of  the 
systemic  disturbance  of  gout  is  of  course  intelligible  without  any  causal 
relation. 

The  consanguinity  of  parents  necessarily  intensifies  the  family  habit, 
but  there  is  no  evidence  that  it  has  any  influence  in  producing  the  disease. 


vraa  removed,  that  a  pereist'Cnt  Kihit  of  bntin  (unction  was  eatablixbfd. 
This  may  happen  cveti  M'ithout  any  inherited  disposition.  It  is  puutlile 
that,  some  other  in!1itonccs,  noting  on  the  nervous  AyHt«m  from  tho  outMd«. 
nwy  have  a  similar  rwidt.  Sut-h  cases  do  not  ultimately  ditTcr  iu  any 
important  way  from  thu  c-omnion  idiupathie  disease,  but  it  ia  nootmuy 
that  their  initial  rhiiracter  should  he  disL-emtn]. 

Sourtv  ft/  the  disfhaTtif. — I  have  sixikon  of  tho  discharge  of  nor^'o  energy 
as  proiL-eeding  from  thu  gray  matter  and  not  from  the  non'c-cella ;  and  it 
may  be  noliee<l  that  nothing  has  been  said  of  morbid  changes  HMDcialcd 
with  tho  idiopathic  disejisc.  The  two  omissions  are  connected  in  a 
significant  marnicr.  I'p  to  tho  pre«ciit  time  it  has  been  a  fundameoU] 
conception  that  the  nLTve-cclIa  from  which  the  fibres  proceed  are  tht 
source  of  the  nerve  energy  \vhich  paasfss  along  the  hbrcs  that  proceed  fnin 
tliern.  Apart  from  any  opinion  regarding  the  electrinil  nature  of  nvrrt 
force,  tho  obvious  analogy  hetwet?n  tho  large  cell  as  a  generator  and  the 
sheathed  fibre  as  a  conductor,  has  aided  in  fixing  firmly  the  cuuccption. 
But  the  laboiira  of  histologiata,  of  Max  Schultze  thirty  years  ago,  and  of 
Ganion  y  Cajal,  of  S^h.-ifer,  and  otherd  in  onr  own  <lay,  coiiplefl  with  ihf 
known  facta  of  phywology,  make  it  necessan*  to  rplinquish  tliis  simple 
and  attractive  notion.  We  must,  it  would  seem,  regard  tho  function  of 
tho  norvu^ella  as  uutritioiml  only.  On  them  depends  the  life  both  uf  the 
proceases,  short  or  long,  which  conduct  to  them,  and  the  long  axia-cylindrt 
process  which  con<hictj!  from  them.  Tlinmgh  the  cell  pass  the  acparatf 
fibrils  of  which  the  apparently  homogeneous  axis-cylinder  really  con&icts. 
Theso  arise,  without  coniitiuity  with  others,  in  the  sp<jngii'  grav  matter  i 
becoming  associated  in  the  "V>ranehing  processes"  they  reach  tho  nerve 
cell  to  pass  through  itd  i>rotoplasni  without  tnt«rruption.  We  nuit 
regard  the  spong)*  gray  matter  as  tho  substance  in  which  the  aersx 
impulses  ari^e  under  the  influence  of  other  imimlsea  conducted  to  ii ; 
and  we  must  therefore  look  to  this,  and  to  this  alone,  as  the  place  in 
which  any  altenition  exists  that  undi^rliee  tho  phenomena  of  cpilepcr. 
The  eyes  of  the  observer  hitherto  have  been  fixed  on  the  cclU  and 
on  the  cells  alone.  Wc  do  not  yet  know  how  to  unravel  the  complex 
structure  of  the  spongi.'  substance  so  as  to  discern  the  noi-mal  rebtioni 
and  aspect  of  its  constituents,  Wo  are  not  yet  on  the  thr^xhold  of  the 
obser^'ation  of  such  local  diseaso  as  must  exist  in  idiopathic  eptlepty. 
Perhaps  wo  never  shall  be.  But  it  is  at  legist  ca»y  to  see  why  we  at 
preiant  Itnow  nothing  of  the  pathological  anat^tmy  of  the  malady.  Even 
the  aggregations  of  atoms  which  form  the  organic  "  molecules,"  under  the 
influence  of  life,  are  far  beyond  our  power  of  observation ;  bu  far,  tndeal, 
that  a  vast  amount  of  change,  involving  extensive  and  constant  funcUocad 
disturlnncc,  may  result  from  a  change  in  nutrition  whi«h  cannot  bt 
recognised  by  any  mean;)  at  our  disposed.  Any  perceptible  alteralit 
more  likely  to  bo  the  result  of  the  functional  distiu'baace  than  the 
of  it.  Functional  action  involves  local  vascular  diaturbanoe,  and  this,  if 
intense,  may  be  manifested  by  such  visible  ciTects  as  are  seen  in  the 
medulla  obloDgau  in  hydrophobia.     But  before  we  can  hope  to  diiceiii 
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thiit  whicli  is  conneclwl  with  the  finer  diseaw  uf  tlic  si>oiigj'  j^rny  nmllcr, 
we  must  fii-st  becomis  coiivei-aaiit  with  its  minute  features  under  nonaal 
coiicUtitdis. 

Causes.— The  preceding  sketch  of  the  otiolopy  of  opilepay  should  make 
it  easier  to  undc-rsuiid  the  factti  of  its  cauttiilioii.  And  shouJrl  aim)  make  it 
utit]<.te!isitry  to  dwell  on  tlieir  signiHcance.  The  most  inifturtunt  impression 
which  thfl  reader  ehoiild  rpiain  from  it  is  that  th^i  conditinns  of  the  nojinal 
action  of  thi!  brain  involve  a  Rtuti^  of  teiiBiun  rt-july  for  releaiio  of  cnergv', 
iind  a  delicate  etjuililji'ium  which  makes  tlio  abnomial  sudden  Hfteration  of 
eiicrg^j'  ffjiilily  pnwluwd.  either  \\\  ccjn»e([uenco  of  a  slight  prinmry  per- 
version of  the  conditions  ou  which  the  balance  depends,  or  a  sudden  and 
excessive  shock  to  them. 

Uerttlity. — Kpilepay  is  an  inherited  diseflse.  Epilepsy  ond  insanity 
ecrtainly  run  logfthcr  iu  fiiniilies.  The  geneml  tendency  to  one  invohca 
also  thd  tendency  to  the  other,  nlthouj^h  not  often  in  the  eanie  individual. 
In  seeking  for  the  family  antecedents  of  epilepsy,  it  is  found  that  insjun'ty 
id  the  ojdy  other  disease  to  bo  taken  into  consideration.  Other  neui-osea 
have  too  many  diHercnt  cniinecttons,  or  thi'i4o  are  of  so  common  a  kind  as 
to  I>e  comparatively  insignificint.  But  if  only  epilepsy  and  insanity  are 
considered  it  is  found  that  in  half  the  eases  of  epilepsy  there  is  a  family 
history  of  one  or  lioth  of  these  disL-useu.  If  the  facts  be  gathered  frciii 
the  lower  cksacs,  who  seek  relief  ami  yield  data  at  the  hospitals,  this 
aftBociation  can  ordy  l)e  traced  in  a  thircl  of  such  patitMiw.  Rut  when 
cases  are  carefully  investigated  in  private,  the  proportion  rises  to  one-half  ; 
and  even  this  estinuilo  is  doubtless  below  the  truth.  In  the  present 
generation  the  morbid  facts  are  generally  knuwn,  but  unpleasant  events  in 
anteceilent  generations  are  often  nnmcntioned  in  a  family,  and  the  kaow- 
Icdge  of  them  may  thus  be  lost. 

Of  disca-ses  outside  the  nervous  system,  it  is  not  possible  at  present  to 
discern  any  which  stand  in  a  definite  relation  to  epile|>8y.  Phthisis  was 
once  thought  to  be  connected  with  the  disease  hy  some  hereditary 
mechanism,  and  the  cases  of  phthisis  to  be  hcjird  of  in  the  families  of 
epileptics  are  many.  Iltit  the  ratio  is  not  found  to  be  larger  than  in  the 
families  of  those  who  are  nut  epileptics,  and  an  investigatiun  from  the 
side  of  phthisis  clearly  showed  that  the  apparent  connection  was  due  t(3 
the  frequency  of  phthisis.  In  thy  same  manner  it  is  not  possible  to  say 
whether  inherited  gout  has  an  influence  in  the  production  of  epile|iey.  It 
is  diflicult  to  resist  tlic  evidence  of  a  connection  between  inhorilcd  gout, 
migraine,  and  neuralgia ;  but  the  connection  between  these  diseases  and 
epilepsy,  although  detinite  (at  least  so  far  as  migraine  is  concerned),  is  yet 
so  slight  and  infrequent  iw  rather  to  o])pose  than  support  the  idea  that 
inherited  gont  ia  a  factor  in  the  production  of  epilepsy.  That  the 
individual  suliject  of  epileiwy  may  sutfer  more  in  consequence  of  the 
systemic  disturbance  of  gout  is  of  course  intelligible  without  any  causal 
relation. 

The  consanguinity  of  parents  necessarily  intensifies  the  family  habit, 
but  there  is  no  evidence  that  it  has  any  influence  in  producing  the  diiicasc. 
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Such  marriages  are  indeed  far  too  rare  to  furnish  any  material  from  which 
an  opinion  can  bo  formed. 

Sex. — The  influence  of  sex  at  all  ages  is  not  great.  For  every  twenty 
males  twenty-one  females  suffer  from  epilepsy.  This  is  the  result  of  a 
careful  comparison  of  nearly  3000  cases,  from  which  all  examples  of 
hysteria,  not  associated  with  true  epilepsy,  have  been  excluded.  In  some 
small  collections  previously  published  males  have  slightly  preponderat«d, 
possibly  from  the  inclusion  of  cases  of  syphilitic  brain  disease. 

Agf.  has  a  great  influence  on  the  production  of  epilepsy.  This  may 
indeed  bo  expected  from  the  tendency  to  spasm  and  convulsion  which  is 
conspicuous  in  childhood,  which  lessens  as  the  stability  of  full  development 
is  achieved,  and  is  again  increased  during  the  change  with  which  the 
period  of  childhood  ends.  The  periods  of  this  change,  and  of  the  first 
three  ycjirs  of  life,  are  those  in  which  epilepsy  most  frequently  commences. 
One-eighth  of  all  cases  begin  in  the  first  three  years  of  life,  transient 
infantile  convulsions  being  excluded.  Not  less  than  a  quarter  of  the  cases 
begin  in  the  four  years,  13,  14,  15,  and  1 6,  which,  in  the  majority  of  cases, 
includo  the  epoch  of  puberty.  In  the  second  decade,  indeed,  the  malady 
commences  as  a  continuous  disease,  in  no  less  than  almost  half  the  cases; 
and  in  the  first  decade  in  more  than  a  quarter  :  thus  three-quarters  of  the 
cases  of  epilepsy  begin  before  20  years  of  age.  The  third  decade  is 
responsible  for  another  sixth,  leaving  only  one-twelfth  to  commence 
after  30  years  of  age.  But  the  persistently  recurring  fits  may  begin 
as  late  as  70  years  of  age.  Yet  only  one  case  in  200  commences 
after  60. 

Sfx  and  ngr. — There  is  apparently  an  absolute  identity  of  the  two 
sexes  in  the  early  period  of  embryonal  development.  There  is  a  similar 
cnrrespoiKleiicc  between  them  in  their  nervous  characteristics  in  the  early 
period  of  separate  existence,  especially  during  the  first  two  or  three  3*car3 
of  life.  Vet  the  existence  of  a  profound  difference  in  the  nervous  system 
of  the  two  sexes  is  shown  by  the  fact  that  in  ca.ses  of  epilepsy  commencing 
in  the  first  ten  years  of  life  the  females  exceed  the  males  by  8  per  cent, 
and  the  difTcrenco  is  greatest  in  the  first  year,  in  which  the  males  are 
little  more  than  one-half  the  females.  Puberty  has  a  far  more  profound 
influence  on  the  nervous  system  of  females  than  on  that  of  males,  and 
their  excess  rises,  in  the  second  ten  years  of  life,  to  20  per  cent.  With 
adult  life  the  influence  of  sex  is  changed.  In  the  third  deccnnium  the 
disease  begins  in  the  .same  number  of  males  and  females.  Between  30 
and  40  the  males  are  for  the  first  time  in  excess  by  no  less  than  20  per 
cent.  Between  40  and  50  their  excess  attains  nearly  30  per  cent. 
After  50  the  same  relation  persists,  but  the  numbers  arc  too  few  to 
permit  accurate  comparison.  Cases  of  idiopathic  epilepsy  begin  in  males 
up  to  75,  but  almost,  if  not  quite,  exclusively  in  males.  AVe  may  find 
an  explanation  of  these  facts  in  the  exposure  of  the  ner\'0U3  system  to 
more  constant  strain  of  anxiety  in  men,  but  it  may  also  be  that  some 
(oin))riisatory  indisposition  is  developed  in  women  who  have  maintained 
stability  through  the  trying  period  of  dcveloi)ment.      Certainly  facta  yield 


no  support  to  the  exiatence  of  any  6|H;ciaI  duiiger  at  "tbo  change  of 
lifo,"  tlii^  im|)ortuncf!  uf  which  tmnsitiun  has  certainly  bueii  very  much 
exaggerated. 

Agf^  5Ar,  and  here^tttf. — Tho  influence  of  heredity  is  conBid^rahle  at 
every  age,  although  it  Icssfiis  iiru^rrcssively  as  life  goes  on.  Cuml.>intri^' 
the  cases  seen  h\  hoapiul  work  with  those  seen  in  jirivate,  we  Hurl  the 
total  percentage  of  heredity  i^  41  per  cent — ahoiit  8  por  cent  Wa  than 
that  found  in  the  cuacs  seen  only  in  private.  In  ihe  Krst  20  ye^u-s  the 
perc«nuge  of  heredity  is  -1-1,  in  tho  second  39,  in  tho  third  29.  C«si-» 
nith  inheritance  arc  met  with  up  to  the  latent  period  of  life  at  which 
cpilepBV  begins. 

'Hio  prnportinn  nf  the  sexes  in  the  c-is(«  in  which  heredity  can  be 
traced  is  ulruost  the  siimu  thixiughout  life  as  in  the  totul  nuiuhui'  til  each 
periixl  uf  life. 

TtiG  large  proportion  of  cases  in  which  no  predisposition  can  he 
traced  need  nccjision  no  Bnrprise,  if  we  remember  that  the  conditions  for 
the  sudden  releiise  of  nerve  energy  esseniial  to  the  noi-nial  action  of  the 
bniin,  must  entail  a  liability  to  ahnormul  readiness  to  dischiugo  on  snch 
slight  disturlKince  of  nutrition  as  may  be  conceivably  brought  about  by 
uiuaes  which  wo  cannot  at  present  recognise. 

Prozitiuiie  cttusts. — So  far  as  wo  know  and  ean  interpret  tho  facts  of 
the  disease,  we  reganl  a  certain  persiatent  condition  of  the  nerve  tiaauca 
U  Uie  most  general  element  in  the  cautuition.  In  a  oonsidi'rablu  jtropnr- 
tion  of  tho  cases,  however,  the  first  attack  is  referred,  with  more  or  leas 
reason,  to  some  more  immtHliitte  cause.  In  most  casus  this  morbid 
inOnonoo  is  too  slight  to  do  moit:  than  deteiTnine  an  event  for  which  the 
conditions  exist.  It  is  either  like  the  gradual  rise  of  temperature  whicli 
brings  about  explosive  combustion,  oi  a  spark  which  immediately  excites 
a  discharge  of  explosive  material. 

In  one-half  the  cases  a  proximate  cause  can  be  tniced.  Such  a  catue 
i«  more  frequctttly  met  with  in  males  ihim  in  female^s  ;  perhaps  because 
the  predisposition  is  mure  powerful  in  the  tatter  and  needs  an  exciting 
influouce  Inns  frequently.  In  infancy,  nevertheless,  the  first  fit  seems  to 
be  excited  as  frefjuently  in  o[ie  sex  as  in  the  other.  After  puberty,  and 
to  the  end  of  life,  a  proximate  cause  is  recognised  more  frequently  in 
males  ;  and  after  5U  it  seems  to  bo  rare  for  the  onset  not  to  he  djstijictly 
excited. 

Piirtiatlar  atiwcy. — Infaiitilo  causes. — A  considenilile  number  of  cases 
of  epilepsy  date  from  infantile  convulsions.  In  most  of  these  tho  first  fits 
occur  during  retArdcd  dentition  (commonly  with  other  indications  of 
tho  state  called  rickets)  as  definite  convidsions,  or  as  very  alight  "minor" 
attacks  ;  theito  persist  to  puberty,  and  then  become  definitely  epiU^piifortn. 
In  other  cnsos  they  may  cease  for  a  year  or  two  and  recur  ne.  minor 
atbticks.  There  is  every  gradation  between  persistency  and  an  inten-al 
lasting  from  the  first  dentition  to  puberty.  This  suggests  tluit  the  early 
convulsions  had  produced  a  lasting  modification  uf  the  brain,  one  facilitat- 
ing the  tendency  to  discharge  at  certain  devejopnicntal  ejwchs,  and  when 


8omci  excir.ition  iniluccJ  iin   attack.       In   about  one-tenth    of    the   tn) 
nniulier  of  cases  of  epilepsy  some  such  influence  mtiBt  be  ascribed  to 
infaiitilo  convulsions. 

The  pupular  connection  of  tlietjo  fits  with  the  process  of  teething  hoM 
|ir{ilMil)ly  a  very  slight  fouinUtiun  in  fiicL.  A  slight  locjil  irrit:ition  mny 
have  an  exciting  inflnfince,  liut  the  chief  factor  is  the  g«nenil  retanhitian 
of  development.  Thiji  of  necej^sity  has  most  influence  on  the  nerre 
Blructurcs,  which  arc  either  the  least  dovelopeil  struclure^i,  or  have  m(*t 
recently  abta.int:d  tttniciural  conipletiun.  The  highest,  controlling  centriH 
are  latest  to  develop,  and  will  suffer  most  from  any  hindrance  to  develop- 
ment. The  mijtor  centres  which  suhservc  rcHex  processes  in  the  cord  and 
l)rain  have  then  an  insubonlinato  excess  uf  function ;  and  among  these 
lower  centred  we  must  include  the  structiirca  of  the  moU>r  eortttx  oa  well 
as  those  of  the  spinid  curd  and  inid-lirain.  It  is  not  ditHcultf  therefore, 
to  perceive  a  process  by  which  simple  retardation  of  development  shall 
induce  the  reflex  over-action  which  gives  rise  to  tetany,  to  earpo- 
pedal  contractions,  to  liiryn^smus  stridulus,  and  to  actual  convulsions. 
The  iriducnce  which  is  exerted  I»y  this  process  leads  to  oniinarr 
idiopathic  epilepsy  ;  hut  the  attacks  which  connect  the  early  and  latin 
attacks  arc  often  those  of  the  minor  form,  atkd  their  chantctor  and 
siguiBcarice  is  cummonty  disregarded  by  those  who  have  the  care  of  « 
child  so  aHlicted. 

In  connection  with  the  early  origin  of  epilepsy,  it  should  be  noted 
that  eases  of  another  cbiss  arc  due  to  the  sudden  otvurrence  of  a 
cortiiail  lesion  on  the  surface  of  the  liniin  at  some  time  in  the  first  two 
yejirs  of  life.  This  may  tmum  henliplegil^  transient  or  i>en<istont ;  or  aJi 
initial  wi>akness  so  slight  as  to  attract  no  notice,  especially  if  the  lesion  l« 
the  result  of  some  prostrating  illness.  Iti  the  latter  ease  the  lesion  is 
near  the  motor  centres,  but  does  not  involve  them ;  and  HiaenAe  so 
situated  Is  especially  apt  to  give  rise  to  anlweijuent  convulsions.  These 
eases  are  distinpiishod  by  the  severity  of  the  initial  convulsions,  by  their 
fre<{uently  unilateral  character,  and  by  the  fact  that  the  slighter  fits  at  a 
later  age  ilistirictly  begin  on  ono  side  and  itivnive  this  chiefly.  Although 
such  crises  are  essentially  diflerent  from  those  nf  idiopathic  nature,  the 
frequently  recurring  discharges  seem  to  induce  a  similar  st«te  of  the  brain ; 
and  not  uncommonly  minor  uttai;ks  appear  quite  similar  to  those  of  the 
idinpatliic  form. 

In  a  few  cases,  which  miLst  bu  referred  to  infancy,  although  the 
attacks  may  present  themsolves  at  a  later  puritKl,  the  c;»nse  is  d.amage  to 
the  cortex  during  the  procoas  of  birth.  The  amount  of  mischief  in  these 
(Vises  is  seldiini  sufficient  to  cause  the  characteristic  hiUteral  motor 
affection  known  as  *'  birth  jiaUy " ;  and  the  recognition  of  the  cause 
is  often  diftit;ulL  Corticjit  injury  is  to  be  suspected,  however,  when 
conindslons  are  manifested  in  the  early  infancy,  or  after  dentition,  of  first 
children  whose  birth  had  been  tedious;  and  this  is  especially  probable 
when  symptoms  during  the  first  days  of  life  point  to  some  amount  of 
meningeal  fanmorrhago. 


Injurij  in  or  near  the  motor  cortex  may  lead  to  recwrrmg  convulsions  ; 
but  these  begin  iu  pcirticuln.r  part*  which  coi-rt-spond  to  the  position  of 
thti  k'siun.  Thwic  casc's  ure  rare.  In  some  euscs,  liowevor,  general 
convulsions,  like  those  uf  idiopathic  epilepsy,  follow  t«>me  more  general 
concuBUon  vliioh  hiu  [NtMihly  a  tvi<)^spre:ul  influence  on  nutrition.  Vet 
it  mitst  bo  renicmberetl  that  injury  involveji  a  mental  a.H  well  as  a 
physi{:al  sliock,  and  monUL  ahock,  aa  will  be  seen,  is  a  potent  caiisc  of 
epilepsy. 

Taric  mfinmee.  —  A  first  fit  tnaj  occnr  during  or  immediately 
after  an  nruio  specific  diseusc  ;  but  only  one  spceiHc  ditieiise  has  this 
acHjuonee  in  any  considerable  pro|iortion  of  eases  of  epilepsy.  This  is 
scarlet  fever.  The  tirst  fit  m:»y  occur  during  the  disease,  and  when  it 
oocura  after  it  there  ia  seldom  any  renal  sequela  with  which  it  can  be 
asbociattHi 

In  rare  cases  somo  other  toxic  state  of  the  blood  U  the  apparent 
cause.  ThiH  may  be  rluo  to  some  pervertoil  clu'tui^.i!  process  within  the 
IkkIv,  such  as  that  which  results  from  chronic  Icidney  disease,  in  which 
rocurnng  oonvnlsiona  may  apparently  ariiio  inrlei>en<lenrly  of  uncmia 
in  the  strict  sense  of  this  wonl.  It  must  be  remembero<l  that  the 
abnctrmal  chemicil  procciit  which  we  can  trace  must  be  aaMociatcd  with 
other  chemical  changes  that  we  cannot  trace,  and  that  these  may  often 
lij'.vo  far  more  toxic  resulta. 

EriwiU'mil  dist'irbatiff, — As  a  direct  excitant  of  the  first  fit  intense 
sudden  alai-m  tnkes  the  first  place.  Tt  can  bo  traced  in  a  considerable 
proportion  of  cases.  In  many  instances  the  cause  of  the  alarm  seems 
absunlly  iuadeipiate;  but  that  which  t>ccms  inaduquate  at  first  sight 
may  not  seem  so  on  further  consideration.  An  illustration  may  Ihj 
given  to  which  iwrticular  exception  wjis  tiil^en  by  a  French  author,  when 
it  wjis  first  mentioned,  on  account  of  iLs  trivial  chai-acter.  Mere  minute- 
ness of  excitant,  however,  becomes  unimportant  if  it  act  as  the  spaik 
in  an  explosion  of  gunpowder;  and  it  must  bo  ahvays  kept  in  mind 
that  the  essential  causa  is  the  internal  predispojtition.  The  instance 
refen-ed  to  is  that  of  a  nervous  sentinel  who  was  on  duty  one  dark  night 
neiir  a  churchyard.  A  white  goat  suddenly  ran  across  the  chtu^hyard 
and  juniprd  \\\n)n  the  low  wall.  The  mini,  convinced  it  was  a  gh<Mtt,  shook 
with  tenor,  but  was  unable  to  desert  his  post  An  epileptic  fit  soon 
followcrl,  which  was  surceeiled  by  others. 

The  disturliing  etTect  of  sudden  fear  scorns  the  greater  when  it  cannot 
have  its  noniial  conseiiuencc,  namely,  the  onergcllc  discbarge  of  the  moti)r 
centres  to  escape  fn^m  danger.  There  is  action  u|H)n  them,  but  it  is 
per\-erted  in  effect ;  it  disturlis  their  nutrition  and  domnges  their  function. 
The  immediate  effect  is  seen  in  the  trembling,  winch  has  thus  become  a 
synonym  for  fear ;  the  remote  effect  is  seen  in  such  maladies  as  epilopsy, 
chorea,  piralypis  agitans. 

A  true  epileptic  fit  seldom  follows  the  sudden  fright  instantly.  An 
instjint  fit  is  muro  commonly  hysterical,  and  sometimes  perhiips  preserve!] 
the  patient  from  the  more  enduring  malady.     Au  epileptic  fit  generally 


OCOUK  within  a  woek,  and  if  a  longer  intenul  elapses  the  roladon  to  the 
catLse  is  (loi)l>ifii1. 

Prolonged  anxioty  seems  oIm  to  be  a  definite  cansc^  (dthoit^  the 
more  gmdtial  modo  of  iU  iufliiuiice  makes  it  U-aa  saaj  to  trace  trith 
certainty.  Acting  ii^kjh  a  predi.sp<ts«d  person  it  Becms  to  he  inlliuintld 
At  all  agds,  and  in  the  Inter  pcrio<i  of  life  oft«n  without  any  predispodtion. 
Tho  nlTectian  communcos  then  chiefly  in  the  male  sex,  and  it  is  rare  fur 
tlie  sufTcrer  not  to  have  been  subjected  Lo  a  long  uicntul  titrutn.  Tliu 
way  in  which  tlii:;  cauiic  acts  ih  less  purccptlblo  than  in  the  case  of  Mulilen 
fear.  It  doubtless  deprusscs  tho  nutrition  of  tho  whole  norrotu  syilcnx, 
for  there  arc  fuw  chrome  degouoratire  diseases  of  which  it  may  not  be  a 
cauiu  ;  but  pmbably  its  influence  in  producing  epilepsy,  aa  with  the  other 
can^tc'it  in  oarlic^r  life,  is  the  result  of  a  definite  prediApnAtiion  on  the  part 
of  the  structure  concerned ;  how  this  prediKposition  artse«  we  have  no 
kiiuwludgo 

Ite^ex  eattses. — The  chief  peripheral  irritation  which  can  bo  rpgarded 
aa  a  cau^  \a  that  of  intestinal  worrox.  It  seems  to  bo  only  from  imtaiiun 
in  the  intestine  that  general  cnnvuUions  result.  These  cascA  ilhistrmte 
the  miuiner  in  which  convulsions  are  eclf-pcrpotuating  by  the  primATy 
dlsposiiLori  iilrcaiiy  moniionod. 

IrriUtion  uf  the  nerves  of  the  limbs  is  so  rare  a  cause  of  eptlepij' 
that  doubt  as  to  the  occurrence  of  fits  from  thia  cause  is  not  unreason- 
able. It  is  certain  that  they  oocur  too  seldom  to  merit  special 
doscripti<^n. 

Symptoms. — The  severe  epileptic  fit  ia  that  which  haa  always  been 
the  recognidt-'fi  typti  of  tho  disorder,  and  therefore  may  bo  first  described. 
The  sufferer,  with  or  without  some  momentary  scnisaiion— a  sensation  at 
the  epigastrium,  or  of  eoniu  s{>ocial  si-iuk;  of  vertigo  or  the  like — liccomes 
luiconHcious  and  falls,  often  with  violence,  as  if  hurled  down.  The  fall  is 
often  such  as  to  cause  some  injury  to  the  patient,  or  to  involve  biro  in 
some  danger,  as  of  firo  or  water.  Tho  fall  h  due  to  involuntary  spasm 
inconsistent  with  the  maintenance  of  the  upright  posture,  whether  ol 
standing  or  fitting.  Tlio  upa^^m  isi  tonic,  and  afitscld  all  the  rousclN 
of  the  boily ;  in  those  of  the  chest  it  occasions  an  expiration  which, 
if  it  cnincirlo  with  spasm  of  the  larynx,  may  cau»o  a  strange  cry. 

Although  gonenil,  the  spasm  is  seldom  equal  on  the  two  sides ;  llie 
head  thvi-cforc  deviuttis  to  tho  side  on  which  tho  spasm  is  most  intense, 
and  the  arms  ;ire  not  muv^l  ei|U.'dly.  Thi-y  are  often  slightly  flexed  at  the 
ellww,  which  i-t  scpjirat-ed  from  the  tnuik  ;  and  the  fingers  are  in  strong 
"interosseal  flexion."  Occnsionally  the  hands  and  wrists  are  strongly 
flexed,  in  which  case  sometimcji  the  oIIkiw  is  also  flexed  and  tlio  hands 
are  brought  in  front  of  the  body.  Tho  legs  are  usiudly  extended, 
although  often  not  completely,  in  Mme  cases,  with  strong  flexion  of  tbe 
arms,  tho  legs  are  drawn  up.  'Ilic  mouth  generally  deviates  a  little 
towanls  the  side  of  the  gr(.uter  spasm,  towanis  which  also  the  ryes  xn 
often  directed.  After  a1>out  30  seconds,  during  which  time  tho  arrest  of 
breathing  renders  the  faco  cyanotic,  tremulous  ^-ariation  in  tb«  lonfiB 


spasm  id  o)>$crvc'<i;  iliis  soon  incrciwee  lu  definite  remissions,  and  to 
the  jerks  of  the  clonic  stage.  The  remissions  deepen  until  they  bc- 
coroo  intormisAtonit,  and  soon  aftenranU,  at,  the  end  of  about  another 
minute,  occiira  the  liwt  jerk,  which  in  ol'tt'n  jis  violent  as  thoso  which  have 
preceded  it ;  the  patient  then  lies  in  u  Rtate  of  exhausted  relaxation. 
During  the  stage  of  cluniu  spusm  ihe  cvanosis  lessens,  bccuuw  there  is 
movement  of  air  int^  and  out  of  the  chest ;  this  causea  saliva  to  be 
frothed  out  of  tho  month,  often  attended  with  blood  in  consequence  of 
the  tongue  being  bitten.  The  torijjuo  share*  the  clonic  spasm,  and  on 
aeeount  of  tho  iucquality  of  this  the  tongue  is  pushed  to  one  side,  «o 
that  the  edge  is  cut  between  the  jaws.  As  it  is  very  rarely  pushed 
between  tho  leeth  before  the  jawa  are  brought  together,  the  tongue  is  not 
usually  bitten  in  tho  stage  of  tonic  spasm.  .Some  piitients  never  bite  the 
tongue,  apparently  because  of  some  opecial  character  nf  the  spasm.  Urine 
is  ofti'i)  {Kissed  dunng  the  attiick,  a  symptom  which  is  prulwbly  due  to 
extension  of  convulsive  sjKism  to  the  ^vall  of  the  bladder,  seeing  that  it  is 
disch.aige<l  with  violence,  and  in  no  projxtrtion  to  the  degree  of  grneral 
muscular  contraction. 

Attacks  <H;cur  of  less  severity  in  every  degre*.  even  to  that  in  which 
the  occutxence  of  muscular  contraction  can  scarcely  be  rcrognised.  In 
idiopathic  epiU-psy  tho  initial  tonic  sfNism  is  a  gcneru)  chitractcnRtiu,  and 
in  the  slight  tits  it  may  be  the  otdy  spasm.  A  brief  stillness  may 
indeed  alone  represent  an  attack.  Cases  in  which  a  general  convulsion 
of  verj*  slight  degree  consists  only  of  tonic  spasm  are  exceedingly  rare. 

in  this  respect  convulsions  which  begin  Jocally,  from  local  diseatie  of 
the  brain,  stationary  or  active,  present  an  alwolute  contrast  to  the 
idiopathic  form.  In  the  former  the  attacks  t>egin  by  local  clonic 
spasm  in  the  j»art  related  to  the  spot  in  the  brain  at  which  the  fliseaso 
has  i-aist:il  the  oxcitability  to  a  morhid  degree.  The  spasm  thence  spreads 
throughout  the  side,  and  then  may  involve  the  other  side.  If  the  dis- 
charge is  intense  the  spasm  may  extend  with  such  rapidity  that  the 
second  side  seems  to  bo  involved  almost  fi-om  the  outset.  Moreover,  the 
first  clonic  convulsion  may  quickly  change  to  tonic  spasm,  which  then 
nnis  a  course  siniilnr  to  that  presented  by  the  idiofMilhic  form.  This 
clwnge  is  apparently  promoted  by  the  effect  of  repeated  disclnuges  on 
the  whole  motor  gray  matter  of  the  brain,  which  produces  a  tendency  to 
general  discharge  that  may  ultimately  be  almost  as  intense  as  in  idiopathic 
epilepsy,  and  must  bo  considered  in  assigning  such  cases  to  their  pn>iH'r 
position.  This  view  is  emphasiseil  by  the  fact  that  the  minor  attacks, 
presently  lo  bo  deserihod  as  occurring  in  the  idiopathic  form,  may  appear 
in  the  cases  of  old  stationary  organic  disease. 

In  such  severe  fits  consciousness  is  not  always  lost  at  the  onset.  In 
a  small  proportion  of  them  some  abnormal  stale  or  symptom  exists  for 
au  hour  or  two  before  the  attack.  In  a  much  larger  prnjxirtion  the 
onset  of  the  attack  is  preceded,  for  a  second  or  so,  by  sume  Beiisalion  or 
other  disturbance  of  consciousness.  This  is  called  the  "  warning  "  uf  the 
attack,  or,  in  medical  terminology,  the  "aura."     This  old  Latin  name 
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for  tho  preraoniiion  accms  to  hnvo  arisen  from  spocial  nolif^o  of  tbo  atae» 
in  wliicli  local  diseAae  of  tlic  brain  fuid  I'x-al  disclmrgo  atuso  such  partial 
comrayiiccmprits  of  the  attack  as  twitching  cnntmctiuns,  the  clouic  spurn 
abovft  TuentiuiR'd,  or  somo  sonsalicir  in  thrt  part,  genemllv  tingling,  wbidi 
>w"ins  in  an  extremity  ami  imisrps  up  a  limti.  But  it  ii*  prrtluihle  that 
the  uHgin  of  tho  tomi  waa  caiiiic'ct*'(I  with  tho  idea,  dominant  then  and 
for  many  a  century  aft«rwanls,  tliat  tho  artvrics  contain  air ;  nnd  the 
ascent  of  the  sensation  was  Httributpd  to  tho  ascent  of  an  unnatuivl 
vapour  in  these  vussoU.  The  terra  "aura,"  lilto  •' hystt'i-ia  "  ami  nutny 
others  hm  sunnved  its  oriji^iruil  associations,  and  persists  ns  a  simple 
synon\Tn  for  tho  immwliute  warning  of  tho  6l 

This  immc'linte  warning  is  of  gi-cat  importance.  Except  in  the  ciMB 
of  extreme  local  instahiUty  of  tho  cortex,  generally  duo  to  local  diaeaaflg 
the  warning  is  somo  sensation.  The  scnauion  is  tha  efFoct  on  eonsciotw- 
ncss  of  ttio  initiating  process  of  discharge,  which  begins  in  stnicturca 
throuu'h  which  lliowe  ai-e  inflnonieJ  that  are  highest  in  fmiction,  re- 
lat-i>d,  that  is,  to  L*(iiisriousn{>8s.  The  warning  is  thns  an  indication  of 
tho  [Kirt  of  the  limin  in  which  discbarge  begins,  l)ecause  tho  plac©  where 
it  first  attains  such  »n  intensity  aa  to  aiuac  a  "sensation"  must  be 
assumcfl  to  1)0  tlio  place  at  which  it  starts.  In  general  the  sensntion  is 
uniform  in  the  same  ciuo ;  occasionally  it  undergoes  a  change  fa  the 
courR2  of  lime. 

The  importAnce  of  those  warnings  is  increased  by  tho  fact  tfant  they 
are  perceived  more  regularly  anil  in  greater  degroo  the  slighter  the 
attack.  This  is  tnie  through  the  whole  range  of  degrees,  until  at  last 
the  lowest  lovol  is  reached  in  which  attacks  may  coiwi*t  only  of  the 
"warning"  or  "eensation"  ;  sometimes  with  imperfect  loss  of  cunsciotu- 
noss,  sometimes  with  no  a[ipreciablo  imjMiirment  of  it.  This  baa  led  to 
the  popular  use  of  the  wonl  "sensation"  as  a  s^Tionym  for  tho  minor 
attacks.  As  a  rule  the  warning  of  tbo  slighter  attack,  with  definite  loss 
of  consctntwuess,  is  the  Kxnuf  as  that  of  tho  severer  form*,  should  con- 
sciousness jiersist  long  enough  for  perception.  Sometimes,  indeed,  ihe 
blighter  attacks  art^  heralded  by  a  diiFerent  warning,  but  the  common 
correspondence  makes  it  well  to  consider  tho  warnings  of  attai^ks  of  all 
dogreca  together. 

Tiie  TL-lalive  amount  of  the  process  of  discharge  that  is  perceive*!  by 
consciousnp.sfl  varii^s.  As  already  intimat,i.>d,  it  may  be  the  whole,  the 
distiu-bante  censing  with  the  warning,  consciousness  not  Ixiing  impaired. 
In  other  cases  there  is  merely  a  partial  impairment  of  conscioiisneaB, 
enough  to  prevent  perfect  recognition  of  the  surroundings,  so  that  they 
seem  to  be  unfamiliar  and  strange.  Every  form  of  aura  may.  however, 
be  followed  by  tU'finiie  loss  of  consciousness,  which  in  slight  altjicka  is 
nsuallv  momentary.  It  is  prolonged  in  many  cases,  in  appearance,  and  in 
reality  so  far  as  the  self-consciousness  which  involves  memory  is  con- 
ceniej.  There  may  be  a  moment  in  which  the  patient  is  obxioiisly 
unconscious;  this  is  succeeded  by  a  few  miiuitcs  of  automatic  action, 
rambling  t^dk,  attempt  to  undress,  and  the  like,  in  nhich  another  person 
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would  not  imply  uiicuiiscionsricss ;  althougli  the  patient  may  roineraher 
absolutely  nothing  of  that  which  hiis  occutTt'd.  Such  ii  8UUe  may  follow 
an  attuck  in  which  there  wjls  alight  upasni,  Imt  it  h.irc)ly  ever  follows 
an  attJick  with  severe  convulsion.  This  sequel  will  be  considered  pre- 
sently. 

Prodroma. — Besides  iho  immediate  warning,  or  when  there  is  none,  a 
few  patients  are  conscious  of  some  unusual  syroptom  which  telU  ihem 
that  &n  RttAck  is  impending.  There  tnay  ho  peculiar  moiitAl  irrital»ility, 
or  sudden  jerks,  or  dcGniie  minor  seizures.  It  is  important  to  keep 
these  distinct  from  the  immediate  warning,  since  a  patient  whoa  asked  if 
he  or  she  knows  that  an  attack  is  coming  on,  will  often  say  "  Vc«/'  and 
descrilw  such  prodroma,  even  when  there  is  no  immediate  warning. 

Forms  of  num. — The  chief  forme  of  warning  may  he  hrietly  con- 
sidered. Their  interest  is  gi-cat,  but  their  practical  value  is  almost 
liiuil^'d  to  the  detection  of  attacks,  wliich  might  otherwise  be  uiipeiceived, 
by  the  evidence  this  character  afTords,  and  by  their  iiidicalion  that  the 
instability  is  the  result  of  a  local  lesion  of  the  brain. 

Mohr  phenomena. — Local  clonic  spasm  in  the  limbs  is  loo  rare  in 
idiopathic  epilepsy  to  be  worth  mention,  except  in  connection  with 
organic  brain  disease. 

A  definite  but  unit^ual  commencement  is  by  the  act  of  rnnning.  A 
pitient  may  run  forwards  several  hu]i<3red  yards,  and  then  fall  in  a  fit. 
Another  may  tuni  round  and  ivalk  liack,  and  then  fall.  Another  may 
turn  round  two  or  three  tiroes,  and  then  fall  unconscious  in  an  epileptic 
convulsion.  We  cannot  really  explain  these  co  ordinatod  motor  symptoms, 
but  the  last  is  obviously  connected  with  the  most  common  warning  of 
which  a  memory  is  retiiiiied  by  conscinusne-ss ;  immi^ly,  vertigo. 

The  giddiness  which  is  a  common  warring  of  an  epileptic  fit  seems 
to  bo  a  purely  motor  symptom,  the  result  of  the  influence  on  conscinus- 
nos3  of  the  greater  energy  uf  the  centres  of  one  hemisphere.  Hence 
as  a  rule  the  patient  seomji  to  turn  towards  the  side  which  is  most 
comiiked ;  and  it  seems  to  him  that  other  things  are  turning  in  that 
direction,  because  he  imputes  to  objects  the  movement  he  seems  to  have. 
If  this  terse  description  seems  not  to  l»e  cU-ar,  it  will  proI>ably  become 
clear  if  cjirefully  thought  over.  Occasionally  the  featurt^a  of  the  vertigo 
described  are  ditficuh  of  explanation. 

Vertigo  involves  a  false  perception  of  the  relation  of  the  individual 
to  his  environment,  and  tkia  constitutes  inaccurate,  that  is,  imperfect 
consciousness. 

But  in  simple  vertigo,  apart  from  epilepsy,  definite  loss  of  conscious* 
nesfi  is  almost  uiiknoMTi.  In  epilepsy  it  is  almost,  perhaps  quite  constant. 
The  sensation  of  turning  may  be  associated  with  a  visual  aura,  the 
appearance  of  an  object  which  moves  from  one  side  of  the  field  of  vision 
to  the  other,  and  which  the  patient  seoma  compelled  to  follow  until  its 
disappearance.  Often  the  side  on  which  the  object  appears  is  that 
chiefly  convulsed,  the  side  of  the  bwly,  that  ts,  opjiosite  to  that  of  the 
brain  in  which  the  chief  discharge  takes  place;  and  the  disappearauce  uf 


(be  object  on  ihei  oppoeita  edge  of  the  6old  of  vision  u  followed  fry  a 
turaiii^  of  the  head  in  tho  convulsion.  This  fact  itliiKtrates  tho  pxtrenoe 
perplexity  of  iho  featiuos  of  tho  vertigo  in  the  epileptic  rlischar^  ami 
inde^?<^  iililto  of  vertigo  uiid  of  the  ejnlcptic  waniiiig  in  geiieml.  Thoec 
vho  desire  to  pursue  thu  stibjccl  further  will  find  some  iufunnation  ul>uuL 
it  in  my  liownian  lecture  {'2).  The  leading  fact,  however,  is  the  evidence 
of  the  inutor  cbaractcr  of  tho  warning,  associated  as  it  ia  with  deviation 
of  tho  head  jind  sometimes  with  rotJition  of  the  WJljr.  Moreover,  a« 
auddrn  vertigo  id  often  the  only  subjective  iudiciitioti  of  a  luinor  nttjick 
in  which  there  is  a  moment  of  absolute  unconscioiisneM^  this  flyniptom  is 
of  great  pmcliwil  importance. 

hvitt  oit^it.  —  In  idio|Mtlhic  epilepsy  there  ia  seldom  more  definite 
evidence  that  the  disoharga  occurs  earlier  in  one  hemisphere,  than  is 
afforded  by  the  evidence  of  excess  on  one  side  which  is  shown  hy  devia- 
tion of  tho  heat) ;  but  in  other  case*)  the  onset  may  l>e  indicnti'd  I>y  a 
aen!>niiDn  in  the  extremity  of  one  limb  only,  usually  by  a  tingling  whieh 
puses  up  tho  limb ;  or  there  may  be  clonic  spasm  associated  with  tha 
sensation,  or  occurring  alone.  The  senaation  or  spasm  may  begin  in  soma 
part  of  the  hand,  for  instance  in  tho  thumb  and  ^nger.  Thero  may  be  a 
similiir  beginning  in  tho  fuot,  or  in  sijme  pitrt  of  the  face,  generally  tbo 
aTiglu  of  the  mouth.  The  apuam  nuiy  remain  local,  or  may  spread 
through  the  side,  or  to  the  other  side,  with  varying  rapidity.  In  all 
such  cases  there  is  excesKive  locul  instability  in  the  cortex  of  the  brain, 
in  the  centre  rolato<l  to  tho  special  symptom.  Such  excess  of  local 
instability  is  very  seldom  part  of  idiop;iiliiu  epilei>sy.  It  is  commonly 
the  result  of  old  local  organic  lesion,  which  has  damaged  the  gray  matter, 
and  nuMJe  that  which  is  Icju^t  damaged  functionally  unstable-  An 
iufantilc  lesion  ia  the  uiost  common  caut^e,  but  Ihcy  may  be  due  t>ccaaion- 
ally  to  ihnmdHJsin  or  cmbolieim  in  later  childhcxMl  or  early  adult  life.  The 
gray  matter  of  tha  brain  is  normally  so  sensitive  thai  di-^duirge  spreads 
rapidlv  and  widely  in  proportion  to  its  int<:in&iiy.  Repeated  discbarges 
ostabluih  &  widespread  habit  which  is  practioilly  identiuil  with  the 
general  brain  stato  in  idiopathic  epilepsy.  Tho  local  disease  which 
caui^es  the  instability  is  often  such  as  to  cjuisc  some  degree  of  hemiplegia, 
espt'cldly  at  tho  onset.  Persistent  hemiplegia  is  usually  duo  to  destme- 
tjnn  tt^ho  extensive  to  permit  diiichargos;  hence  these  cases  are  oft^n 
called  "  pustdiemiplegic  epilepsy."  It  is  important,  however,  to  note  the 
manner  in  which  the  tendency  to  discharge  becomes  established.  After 
removal  of  a  small  superfieijd  scar  attacks  have  continued ;  moreover, 
the  cunvtiUiuns  which  begin  locally,  in  tho  hand  for  instance,  and  sjirrad 
thence,  may  )w  accom|>anied,  after  a  time,  by  minor  alt^ielis,  <|uita 
those  of  idiopathic  epilepsy.  Such  facts  prevent  an  al^soluie  witl 
of  cases  due  to  old  loonl  disease  from  those  which  ore  due  to 
gcncnd  stjitc  of  nutrition  or  functional  procH\ity,  Wo  can  separate 
coses  of  load  disease,  sumctimes  included  under  the  general  deaigmitiaa 
"posl-homiplegic  epilepsy,"  by  their  caneation  ;  but  we  cannot  always,  or 
indeed  often,  iteiMrato  them  by  their  course  or  ultimate  features. 


One  fact  regarding  this  warning  deserves  note.  It  may  be  purely 
sensory,  apparently  a  gentle  discharge  in  the  Bensory  cleiuunts  of  the 
central  regioti.  ThJH  aura  tn:tv  lie  the  mmiH  nf  organic  diseane,  Hnd  i^ 
one  of  the  facts  which  show  that  the  central  region,  whence  the  motor 
impulse*  proceed,  hua  also  sensory  functions.  A  gentle  discharge  of  ibis 
Ivind.  causing,  fur  instance,  a  sensation  of  tingling  in  the  foul,  may  pisa 
up  the  leg,  up  the  side  of  the  body,  down  the  arm  t-o  the  hand,  and  when 
it  rrachos  the  fingers  clonic  s|)asm  may  rx-cur,  which  jyasscs  vip  the  arm  ; 
at  this  point,  as  a  nde,  consciuiianesa  is  lost  in  a  severu  attack.  It  is  as 
if  the  discharge  in  the  sensory  elements  of  the  centres  rippled  through  llio 
sensory  layers  until  it  reached  a  strnctural  and  functional  limit,  and  was 
there  turned  asido  to  the  motor  stnicturcs,  in  which  it  f|uiekly  gathered 
force.  Again,  such  a  sensory  discharge — in  the  arm,  for  instance — may 
be  accompanied  hy  sudden  |»owcrIcsi;ncss  of  the  arm  without.  sjKism. 
Apparently  the  dischiirgc  in  the  sensor}'  elements  simply  irdiibits  the 
motor  structures.  If  a  motor  discharge  begins  in  the  centra  for  the 
foot  and  causes  clonic  fljiasm,  this,  passing  up  the  leg  and  side,  may  begin 
Again  in  the  bnnd  on  reaching  that  level ;  it  does  not  descend  the  arm 
from  the  shnuhlrr. 

Ililatoral  anH  tnink  aune. — Occasionally  the  warning  is  some  sensa- 
tion referred  to  lioih  logs,  whiili  seems  to  iisauicl,  often  to  the  head ;  or  it 
may  he  a  sensnttun  in  the  spine,  which  is  rare  and  not  import.int.  From 
sm-h  trunk  warnings  it  is  ncceasaiy  to  separate  those  which  are  included 
in  the  next  chtss. 

Visceral  aurte. — The  onset  of  an  attack  is  often  announced  by  some 
sensation  referral  to  the  viscera,  the  epigastric  region,  the  cariliac  region, 
the  throat,  or  the  bo;ui.  With  the  exception  of  the  cephalic  wai*ning, 
these  visceral  aura?  may  hn  referred  to  the  reginn  whence  impresfiior.s 
reach  the  centre  through  the  pneumogastric  nerve;  the  irhief  functions 
of  this  nerve  are  repi-eseuted  iu  the  gastric,  cardiac,  and  ihioat  seusa* 
taons. 

The  epigastric  aum  is  one  of  the  most  common.  It  may  be  a  deep- 
seated  Itain,  sometimes  ii&snciated  with  nausea.  More  often  it  is  a 
|K'Cu1iar  undescriltfdde  sensation,  which  often  ascends  to  the  throat,  i-arely 
to  the  h^'ad.  AVhen  it  seems  to  pass  to  the  head  there  is  immediate  loss 
of  consciousncsfi.  It"  it  passes  up  to  the  throat  it  Iwcomes  there  a  sense 
of  constriction  or  fulness,  and  of  breathlessness— being  similar,  apparently, 
to  the  globus  hystericus.  The  jmin  which  remains  at  the  epigustrtnm  as 
n  symptom  associateil  with  naustui  may  rp;isonably  be  regarded  as  due  to 
the  centi-al  representation  of  tho  gastric  function  of  the  vagus.  This  is 
compjiTiblo  with  another  fact,  namely,  that  the  sensation  is  occasionally 
referred  to  a  lower  |mrt  of  the  alKlomen,  since  some  fibres  of  the  vagus 
pass  ti)  the  intestines.  On  the  other  hand,  the  sensation  M'hich  ascends 
to  the  throat  and  is  associated  with  a  feeling  of  want  of  breath,  may  be 
referred  to  the  central  ropresentalion  of  the  respiratory  function  of  the 
nerve.  How  extensive  this  ia  we  can  perceive  from  the  relation  to 
resitiration  of  the  various  ways  in  which  emotion  is  manifested.     In  tJie 


same  class  may  be  iiicltiflcd  carHiac  sensations  which  aro  not  coinmon 
and  iiro  sultlum  wull  UuGiiud.      Tlie  niuitt  cuiumun  uf  ihoso  is  luiIpilaUoo. 

Coplmlic  sensations. — Whuu  an  epigastric  aura  ascends  to  the  haul, 
uii  niAohitig  it  consciousness  is  usually  loj^t  before  thi;  charact4^T  of  the 
cephalic  sensjitioii  can  impress  itself  so  :is  to  be  revived.  This  is  an 
intcri3sting  fiu^t  in  relation  to  tbc  roprcsuntatioii  in  the  sensory  centres 
u[  the  bniiu  itself.  But  ucotsiunally  a  dofiuitu  |ihysicul  frotisatiun  in  the 
htMid  is  the  immoiliate  warning.  It  Ciin  saldom  Ite  described  except  as  a 
"  rushing/'  or  "  fulness,"  or  "  niovemeia  in  the  he-id.''  This  la&ta  preeenta 
a  gnu-lation  to  vertigo  by  a  feeling  as  if  something  wcro  turning  round  iu 
the  ht'tui,  now  and  tbeu  assuciuted  with  a  aonse  of  movcmout  of  extontal 
objects. 

Olfttctory  and  gnstator)'. — Special  sense  waniings  ore  not  nnconunonu 
The  oi-dor  of  frofjuoncy  is  visual,  auditory,  olfactory,  gustatory.  It  is 
iiislructiNc  lliat  tlavotirs,  which  arc  pcix-cived  only  through  the  olfactory 
nurve  (and  being  caused  by  Bubstances  which  unttr  tbc  rm^e  throiiirh  the 
pi>sl«rior  iiaros,  and  cau&ea  simultaneous  stimulation  of  the  true  gii&tAtory 
norves),  seem  to  be  asAoeiat^d  with  taste  in  the  central  discharge  which 
causes  the  warning.  When  this  is  desirritied  as  a  "smell"  thero  is  no 
sensation  of  a  flavour.  The  ditTertince  in  the  mode  of  stimulation  of  the 
sattio  nerve  seems  to  I*  reproduetd  in  the  centres.  The  olfactory  and 
gustatory  warnings  are  almost  always  unplea)>uiit,  but  generally  transcend 
the  powere  of  description  and  even  of  coinpitrison.  Our  vocahnlarv  is 
quite  inailitijuate  to  the  expression  of  normal  Kctisations,  antl  far  more  so 
for  those  which  are  duo  to  processes  that  seem  unlike  those  which  arc 
excited  in  the  normal  action  of  the  nerves. 

Auditory  wai'nings. — These  ai-e  also  uncommon.  There  is  occisfon- 
ally  some  simple  sound  at  the  moment  of  onset,  such  as  a  whirtilo,  tho 
sound  of  a  bell,  or  a  crash.  Occasionally  there  is  a  more  elaborate  sound, 
sucli  as  music,  or  voices,  and  even  distinct  words.  Tho  latter  aie  import- 
ant for  tbc  reason  to  bo  mentioned  in  connection  with  the  more  eK-Lborat« 
visual  warnings  with  which  the  fiimilar  auditory  aura  is  sometinie-s  as- 
sociated. Inhibition  of  thy  auditoiy  centre  may  precede  the  fit;  there  is 
tiudden  silence,  wliich  may  bo  asisociated  vpith  sudden  darkness,  before 
conscionsiiesii  is  ]t>sL  The  loss  of  hearing  may  precede  or  accomjmiiv  tho 
itubjdctivo  Hound,  an  association  of  inhibition  of  response  to  extonial 
stimulation  with  a  spontaneous  action  on  the  centres  related  to  conscious- 
ness. 

Visual  warnings  are  more  common  than  any  others  connected  with 
the  apetial  senses.  The  extreme  delicacy  of  the  structure  which  respf>nd8 
to  the  most  rapid  furni  of  motion  of  which  we  have  direct  perception 
must  bo  as-soeiate'l  with  a  eon-esponding  dcMcacy  of  action  in  the  central 
structures  that  receive  the  nerve  impulse*  produced  by  thowaveaof  light. 
The  marvellous  difVerence  in  the  influence  on  conscionsnesfi  produced  by 
waves  which  differ  only  in  degi-ee,  and  not  greatly  in  degree,  as  for 
instance  in  the  case  of  the  sensations  of  red  and  blue,  is  a  fact  of  far- 
reaching  signiScance.     It  is  not  surprising  that,  wheu  central  instability 


Bxista,  tile  visual  Centre  sliould  often  lewl  the  way  in  the  smiduii  demngo- 
niiiit  of  biilaiice.  The  warning  miiy  l>e  n.  Il:ish  of  light,  stiirs,  njwtrlts,  simple 
light,  or  definitely  coloured.  There  may  be  more  complex  Bensatious  of 
objuct«,  faces,  persons,  sccitos ;  and  inth  the  last  an  auditory  uum  of  cor- 
responding ulnboratioiL  may  bo  ossuciat&cL  It  is  impcrtuiit  to  note  that 
in  those  putienCa  who  expericncQ  Buch  psychu-acusury  aurze  there  is  il 
strong  tendency  ti>  mental  deraiigemetit. 

Inhibition  of  the  visiviil  t-enlrc — sudden  durkncsti — is  a  frequeut 
wurning,  It  may  be  followed  (it  is  seldom  prt-ccilctl)  by  a  "dis- 
;:hargo  "  in  the  centre  ;  first  all  becomes  dark,  after  which  stars  or  a 
luniinoiu  object  appear.  This  is  an  important  indication  of  iho  clone 
relation  of  arrest  of  action  and  ftpontaneous  action,  of  inhil>ition  and 
discharge. 

llic  various  speci-'d  sense  warnings  are  occasionallyaa.'^ocLitwl.miet  often 
the  aiKlitory  and  visual.  The  degree  of  eSabonition  in  each  iistiatly  corro- 
sponds,  although  sometimcif  an  aura  of  loxv  degree  is  succefided  l»v  one  of 
gi-eater  elaboration.  Two  lights  in  one  CJise  were  always  succeeded  by 
the  figure  of  a  woman.  In  the  case  of  both  the  visual  and  auditory 
sensations  there  may  be  a  progressive  increase  or  diminution ;  lights 
which  suddenly  appear  may  bocomo  faint-cr  and  accm  more  distant,  or 
seem  to  appruach  ;  sounds  may  become  aligbtcr  or  seem  tv  be  louder  and 
louder.  In  each  case,  with  a  cunsitlcrable  degree  of  change,  conscinuB- 
ness  is  lost.  No  interpret.'ition  of  these  phenomena  can  be  given  beyond 
that  which  is  at  once  obvious  to  every  one  who  considers  them. 

Psychical  aurw. — A  sudden  ahnuruial  menial  state  may  constitutfl 
the  first  symptom,  and  may  leave  a  definite  imjjrcssion  upon  the  momury. 
The  brain  processes  \vhieh  attend  nicntjd  states  may  leave  a  residual 
efiect  which  permits  ihcir  subsequent  revival  ;  and  their  perception  may 
bo  caltod,  feoinewhut  loosely,  "psychical  sensations.''  That  which  pre- 
cedes an  epileptic  fit  may  be  an  emotion  or  an  idea.  The  emotion  ia 
almost  always  some  fonn  of  fear.  It  may  be  definite  alarm,  and  associated 
with  the  conception  o£  sorao  cause  for  it,  as  thiit  uf  a  pursuer  from  whom 
the  imtifut  has  to  nui  away,  and  docs  actually  nm,  sometime;*  ItKjkiiig 
Ijack  in  terror.  It  may  be  more  vague  in  character  although  definite  in 
nature,  as  a  sense  that  whatever  is  being  dona  is  morally  wrong. 

Thof%o  warnings  which  take  (ho  form  of  "idwis"  :  re  generally  of  the 
nature  of  complex  special  sense  conceptions,  especially  related  tj  viiiiua 
Nut  only  may  a  sense  of  fear  be  accompjinieil  by  the  vision  of  some  aiuse 
for  it,  but  the  more  elaborate  visual  Bensationa  are  such  as  to  involve  a 
psyrhioal  pi-ctcoss.  A  remarkable  instance  is  that  of  a  woman  who  saw 
London  irt  ruins,  the  Thames  emj)tied  to  receive  thcui,  and  herself 
the  lonely  siirvivor — a,  manifest  jisycho-sensory  warning.  Indeed  the 
same  combination  may  be  discerned  in  many  other  forms.  Its  details 
have  no  other  importance  regarding  the  disease  than  imlication  of  a 
sjiccial  inslubility  of  the  centres  which  aro  couccmeU  with  psychical  pro- 
cossos. 

Somnolence. — These  warnings  illustrate  the  many-sided  relations  of 


ih«  Rendition  which  siihserres  eiibjectivo  conscioitsncss,  and  thmugh 
whirh  (liiitiirl)ance  niav  wmni'  it«  apjiarent  an-cst.  Conaciowsneaa  may  be 
lost  anH  return,  with  such  suiideniiesB  that  no  trace  of  either  pr(>c«B  is 
rL'tJtiiiC'ti  liy  the  memory,  t«id  thu-  patient  is  absolutely  unaware  of  the  gap 
in  his  memory.  But  it  muy  also  \m  lost  delilxirntuly,  by  a  gr»du;d  pro- 
cess which  is  licftcribed  aa  "  sleepiness,"  or  sometinies  by  a  more  analogous 
Btiite  with  a  sligbt  psychical  character,  called  "dmamy."  This  warning  is 
more  common  in  minor  attacks,  and  especially  in  those  which  are  8llghte«t 
in  degree  and  kitat  r^pid  in  evolution.  Closely  allied  to  these  is  a  ni*irc 
detinite  mental  state,  especially  common  at  the  onset  of  minor  attacks, 
and  sometimoB  apparently  constitute  them,  in  which  there  13  a  B«?n»e  of 
Btmiif^eneius  a  sense  of  unfarailiarity — it  may  be  with  a  place  in  which 
the  piitient  has  spent  bis  life. 

Mmir  tiH<id:t. — "  EpiltrpHitt  minor  "  is  the  name  applied  to  the  Attacks 
in  which  there  is  no  visible  convulsion.  "  Petit  mid "  is  usi*d  in  the 
sume  senfp,  and  indeed  more  generally,  because  the  French  taught  u« 
to  recognise  the  nature  of  such  atiacks,  and  wc  have  therefore  called 
them  by  the  Fi'cnc-h  name.  There  is  no  defuiite  distinction  betw^'en 
the  two  classes ;  spasm  may  occur  and  yet  be  unseen,  and  »li>^hl 
momentary  visible  tonic  spasm  mny  ctusily  raise  a  doubt  into  irhich 
class  the  attack  should  be  phice*!.  It  woidtl  indccrl  be  well  to  recognise 
an  intermediate  class,  which  might  be  called  epib-paia  mcdlu,  in  M'hich 
there  is  mnsrul.tr  spasm  of  tonic  character,  «Hthout  the  clonic  spasm 
which  follows  when  the  tonic  spasm  is  more  severe.  In  the  epilepsy 
which  is  due  to  orgunic  disease  the  slight  attacks  consist  of  tonic  spasm 
only,  but  these  diHer  in  so  many  [larticulara  from  the  slight  attacka  of 
the  idiopathic  disease  that  it  is  not  practicable  to  consider  the  two 
together. 

In  the  popular  nomenclature  mrioiis  names  are  given  to  these  attacks, 
accordi[ig  to  their  chief  chanictc-ristic.  When  they  begin  with  a  scnsorj* 
aura,  of  which  oidy  ihe  patient  may  be  conscious,  they  are  called  "sensn- 
lions."  .If  loss  of  consciousness  occur  they  are  called  "faints."  "Tarns" 
is  another  name  for  them,  which  seems  only  due  to  the  commoD  itae  nf 
the  word  as  a  designation  for  any  sudden  unusual  falling.  It  is  always 
important  to  ascertain  what  word  is  commonly  usert.  Tt  shoidd  I>e  a 
matter  of  habit  never  to  use  the  word  "tit"  or  "epilepsy"  unles.-*  it  lie 
known  thai  it  has  been  employed  befoi-o  in  the  patient's  hearing.  Frionds 
ofUMi  coiicea]  the  nature  of  the  attacks,  and  when  their  nattu'e  is  not 
known  by  the  jiatient  it  is  well  to  avoid  sn  painful  a  word. 

Varieties, — The  forms  of  minor  attacks  are  so  vanous  as  to  hafflc 
classification  and  preclude  full  dcscri])tioii.  The  typical  attack  is  a 
momentary  loss  of  consciousness,  causing  u  momentary  cessation  of  con- 
verwition  ;  often  a  vacant  look,  or  the  dropping  of  anything  from  the 
hand,  and  occasionally  a  fall.  There  is  no  pallor  of  the  face  at  the 
moment,  although  this  often  immediately  succeeds  the  attack,  which  is 
pn  brief  that  a  [latieni  is  onlv  observed  after  it.  Hence  the  erroncons 
idea  that  pallor  is  a  symptom  of  the  attack  itself.     Nor  is  there  uiy 
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change  in  the  pulso  »t  tho  time,  or  in  tho  aspoct  of  iLu  rolinul  Hi-terie*, 
as  I  havo  bron  able  to  observe.  Of  such  Joss  uf  cimsciouanws  u  pjilicnt 
Tn.\v  be  wholly  tiiiawaro,  so  8ii(I<3eu  is  its  onset  and  endini;.  Ho  may  go 
on  with  tho  eontence  he  is  uttering,  and  bo  astonished  to  obsorro  that 
thosu  about  him  are  looking  at  him  with  concern. 

Sufh  change  in  cmtsciousness  may  be  incnrnplete.  Tt  may  not  be  lost^ 
but  only  rendf^rt^l  for  the  most  jwrt  imperfect,  and  the  chararter  nf  the 
imperfection  varies  in  different  caaea.  It  may  be  purely  meni.il  ;  tho 
patient  sees  that  M'hich  is  afKiut  htm,  but  it  seems  stiaugo  and  unfamiliar. 
Much  less  frequent  it)  the  curious  sense  that  he  ia  doing  something  u  rung. 
Tliere  may  Imi,  in  other  cases,  a  more  complete  Vnit  more  partial  U«s  ; 
there  may  be  sudden  darkness,  for  a  moment,  or  a  sudden  silence,  wjme- 
timcs  followed  by  sudden  dai'kness,  from  the  inhibition  uf  the  centres  for 
sight  ur  hrtiring,  or  both. 

In  a  large  number  nf  aises  the  onset  of  tne  minor  attack  is  acoom- 
panied  by  some  sensation  which  tho  jMitient  remembers.  This  must  be 
ascrilrtjd,  of  course,  to  a  discharge  iu  the  part  of  the  brain  with  related 
function.  There  may  be  n  flash  of  lights  stars,  a  gleam  of  calour,  or  some 
more  complex  sensation  such  as  has  been  described.  This  may  precede 
loss  or  impinrment  of  consciousness;  the  suflTcier  niuy  oven  go  on  with 
his  conversation,  and  others  may  be  nnaware  of  the  attack.  If  there  ara 
aUo  severe  attacks  the  sensation  may  he  the  same  ais  that  which  precedes 
these ;  hut  occasionally  it  is  not  the  same,  even  if  the  severe  fits  are  pre- 
ceded by  a  well-nmrkod  aura.  A  oommoii  warning  of  both  forms  is  the 
epigastnc  setisatioii. 

Vertigo  is  a  fi-equent  momentary  eymptom  of  the  minor  attaeks.  It 
invoivesj  by  its  nature,  impairment  of  consciousness  in  so  much  as  it 
depi-nds  upon  an  crronoons  senpo  of  tho  txdalion  of  tho  iiidi\idual  to  his 
environment.  It  maybe  various  in  character,  subjective  or  objective,  but 
is  of  great  importance  on  account  of  its  frtHjuency,  and  in  that  it  is  sehhira 
a380cint<!d  with  severer  attacks  iu  the  same  person.  Indeed  this  is  true  of 
all  varieties  of  minor  epilepsy,  and  makes  il  necessary  to  put  leading 
questions  to  ai<eertain  their  occurrence.  Tho  imiwrtunt  clianieleristic  is 
that  they  occur  without  any  exciting  cause;  vertigo,  for  instance,  may 
arise  without  any  sudden  movement  to  produce  it.  In  all  attacks  in 
which  there  is  loss  of  consciousness  thero  may  be  micturition  dtuing 
the  attack. 

Local  discharges,  winch  cause  the  local  cotamencement  of  convulsions 
that  become  general  in  severe  IiTj*,  oofi.'^titute,  when  they  occur  alone,  the 
minor  funn  of  thejie  attacks.  If  severe  Hta  liegin  by  clonic  spa-sni  in 
the  hand,  extending  through  the  whole  side  and  then  to  the  other,  the 
slight  attacks  consist  of  convulsion  liroitod  to  the  arm.  Again,  if  the 
attacks  begin  with  a  sensation  of  tingling  which  passes  up  the  arm  and 
is  followed  by  spa.sn),  the  minor  form  ci^naista  of  the  sensation  alone,  which 
often  has  the  efTect  of  inhibiting  the  related  motor  centre,  so  that  the  arm 
hangs  |>owerles3  by  the  side.  So  likewise  with  the  initiatory  pheiiomrna 
in  other  parts.      When  the  sensation  or  slight  spasm  of  such  attacks 


occui-s  ill  ihti  tongue  or  mouth  there  is  often  tninaicnt  arreei  of  the 
a{KH:cli  centre. 

Sucb  slight  local  discbfirges,  which  do  not  apread  beyond  ch«  c«nl 
in  which  they  inse,  are  cummorily  unattended  with  U>u  of  conaciouai 
Their  frequency  is  often  groat,  especially  when  they  »re  duo  to  an  met 
morbid  process  which  irrJUites,  but  i)rogros»W!«  slowly.      In  such  a  cam  (of 
cerebral  tumour)  1  hiivo  known  19,0O0  attiicks  lo  occur  dxu-iti;:  1 1  monlhA. 

Post-rjfiUftti'-  st/niptonci'. — After  a  icvei-o  attutk  the  puiieut  Iie»  exbaUBted 
and  prostrated.  Fur  u  few  minuti's  the  sLutc  of  the  spinal  cord  may  Iw 
such  that  the  knee-jerk  cjiniiot  he  obtained.'  When  it  rotuma  it  is 
excessive,  apiMireutly  from  tlie  lack  of  higher  roatnunt ;  and  oftyr  attacks 
of  modfiratu  severity  there  i.<t  commonly  u  foot  clonus.  It  huts  lunger  on 
the  side  moint  [KLnilysed,  that  i.s,  the  Ride  towattl^  whii-h  the  head  has  been 
turned  in  tho  tit.  A  deep  sleep  follows,  and  if  the  patient  bo  prematurely 
roused  there  is  scvuro  hcadncho.  In  many  cases  there  is  little  eleop  \ah 
much  henilache.  Theie  is  general  sense  of  intunse  fatigue.  OccasioniUly 
vomiting  occure  before  ciiiiaciouHnejta  itt  recovered,  or  liufore  the  cuumtou 
stAta  haA  passed  into  a  sleep  not  too  intense  for  the  vomiting  to  awake  tha 
sutT'oror.  Food  which  is  then  brought  up  may  easily  get  iuto  the  Uryux 
and  caiuo  fatid  sulfucatiun. 

One  other  action  after  an  epileptic  fit,  although  rare,  ia  important.  A 
patient  who  ia  in  l>cd  or  lyin^  down,  ha-s  occjuionally  a  tendency,  im- 
medintely  after  the  tit,  to  turn  over  on  the  fac*.  The  pivtt-eptleptio 
slumber  may  be  so  deep  that  even  tho  pi-oce^  of  suffocation  does  not 
roiLee  him  ;  asphyxia  intensities  the  commencing  stupor,  and  death  restdto. 
Karo  as  it  is,  this  incident  ia  of  much  practical  importiinco.  Whenever  • 
person,  su|>posc«^l  to  bo  in  good  health,  is  fuund  dead  in  bed,  with  his  face 
agoitut  (tic  pillow,  death  wiis  the  n.-4<dl  of  such  sulfix^atiun  after  a  fiL 
The  inference  is  sure,  even  if  the  individuid  M-as  nut  known  to  l>e  tho 
subject  of  epilepsy.  The  post'Cpiloptic  coma  may  also  bo  inteiisiSml  to  • 
fatA)  degree  by  the  administration  of  even  Jth  of  a  j^^in  of  moiphia  l»e-fnre 
the  fit.  For  this  reason  extreme  care  is  necessary  in  the  atlministrHtioo 
of  morphia  to  epileptics,  and  if  a  fit  follow  an  injection  the  intticnl  shutild 
be  carefully  watchc<l. 

Automatism. — After  slighter  attacks,  and  indeed  in  proportion  to  the 
alightness  of  the  attiuk,  provided  there  bo  Ioks  nf  ci^ns«ioti8n«<8s, a  peculiar 
state  of  automatic  octiun  ia  apt  to  ensue.  This  is  api>areiitly  due,  aa  I^. 
Hughlings  Jackson  has  sugge«ted,  to  the  M'ithdruwul  of  the  ctmtrol 
normally  excrtetl  by  the  highest  centres.  It  is  not  L-erlain,  however,  that 
the  abnomml  action  of  tho  lower  psychical  centres  may  not  originate 
directly  ;  for  utUicks  occur  in  which,  however  c-arefiilly  otifierved,  «uch 
automatic  action  doos  not  seem  to  be  preceded  by  any  indication  ol 
a  tiu 

*  yfhen  «  MtimUion  ts  Baflatorsl.  the  Kvaltln;  feeUencn  may  W  nrf  (!otis)ilcMaM 
lut  for  ■  few  boun.  U  bu  nMlr«J  the  ubdic  of  po^t-epilvplic  hcmipli-gb.  It  Is  Impofl 
faowifvpr,  to  Qot«  th^t  tho  manor;  dncbu|^  niny  iuliOiit  Uin  motor  ttnictDiaa,  mwl  it  ia  pnAaMi 
that  Ihia  rieiuvnt  MCUirtlniM  tntcn  tuU>  llie  cotiJilloo  wliich  U  p^nendlj  n^udal  at  mi^ 
duo  to  cxbauktiuu. 
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The  EimiJleBt  form  is  that  In  which  a  person  gops  on  with  some  action 
in  which  he  waji  engfigml  iit  tlie  tiinu,  an-;!  with  every  manifeMlHiion  of 
const' iousnessj  yet  after  siuMenly  recoveriuj;  himself,  cannot  remember 
anything  of  what  has  occnrrcd.  Tbiis  a  man  drovo  a  wa^cgon  across 
Loudon,  and  thc:n  fuuiid  himself  six  miles  frum  the  place  whvre  he  wus, 
as  it  seumt-'d  to  him,  a  moment  before.  The  "aolutioii  of  continuity"  in 
ihc  self-consciousnL'AS  is  as  «mkleii  as  the  re«toration.  This  may  occur 
ttftcr  the  siijihtrest  form  of  minor  attack ;  or  some  simpler  action  may 
follow,  uiiconi«:-cl^d  wiih  that  which  hiis  prccckd  tiiu  uttJick — saying 
something  which  has  no  relation  to  the  subjecta  engaging  the  attention, 
or  mmi«ring  Borae  unin tell igi bio  words.  There  is  often  some  fumbling 
action  of  tho  hands,  or  &Mme  itpparently  piirpfjBive  action  whii-h  may  he 
highly  inooiivouicnt.  Taking  otF  the  clothes  is  especially  common, 
pcrhapH  front  sumo  vague  sense  of  imliejKijiitiun  and  the  propriety  of  going 
to  ImhI.  a  muriic  mjister  had  to  give  up  his  profession  on  account  of  the 
liability  to  thi.s  etpiivoad  proceeding  w*hiM)  be  was  giving  music  lt«AotiB  to 
yonng  ladies,  to  whom  the  mouienUvry  attack  was  invisible.  It  is  in  tliia 
state  that  acta  of  violence  may  occur,  n&  in  the  case  of  a  jatient  who 
attacked  a  physician,  tn  the  out-paliont  room  of  the  Hospital  at  Queen 
Square,  with  a  poker.  Ono  man  had  a  sudden  slight  attack,  which  caused 
him  to  stand  still  while  crossing  a  crowded  street.  A  passer-by  tofik  his 
arm  and  assisted  hini  to  the  pavement,  but  no  sooner  had  they  r*!iifhetl  it 
than  the  helper  received  a  violent  blow  from  the  m»n  whom  he  had 
assisted.  In  this  state  cTimos  mny  be  committed,  and  when  the  excitement 
is  pronomicetl  the  slate  has  received  the  name  of  "epileptiL-  mitnia," 

PitM-fpilqtHc  h'jM^nnd  eimntlsiiOK — This  rondiiion  of  briff  ini^anity,  the 
serpiel  of  an  attack  of  minor  epilepsy,  is  i»athnkigip.Tliy  related  lo  another 
6C^ptol.  In  those  who  are  of  the  ago  and  tcx  in  which  that  slate  f-f  thfl 
brain  exists  which  underlies  the  peculiar  symptoms  lenned  "  hysteria," 
namely,  a  few  yonng  men  and  most  women,  a  slight  and  even  a  moderate 
e]>ileptiu  fit  may  bo  instantly  followed  by  hysteroid  convulsion,  quasi- 
puiposivc  cnei'getie  movements,  throwing  about  of  the  arms,  kicking  of 
the  legs,  arching  of  the  back,  varied  with  wild  talking  or  mHnifestatiuna 
of  horror  or  fear.  Such  a  state  may  last  for  a  few  miniitea  or  for  an 
hour  or  more.  The  initial  atiiick  is  often  unnoticed.  Minor  opileprio 
attacks  in  childhood,  to  which  this  sequel  is  added  at  puberty,  aro  often 
then  thought  to  have  become  severe  epileptic  aitaeks.  Thc«e  eiuics  are 
extremely  common,  and  almost  always  misnnderstoixl.  From  the  character 
of  the  obtrusive  RVTupioms  tbey  arc  regarded  as  purely  hvtiteriral  ;  yet 
whenever  a  patient  has  such  attacks,  recurring  for  yeare,  it  is  practically 
ccrLiiri  that  the  es^'utiat  disease  is  epilepsy,  anil  the  fact  is  of  gi'cal 
practicid  importniice.  The  difficulty  of  the  dLagnoKis  is,  moreover,  increjised 
by  the  fact  tluit,  under  the  training  which  the  brain  thus  undergoes,  such 
patients  may  occitsiurially  have  independent  purely  hysteiical  attacks. 

These  cases  are  the  only  representatives  of  the  liyslero^jpilcpsy  of  the 
French  which  we  meet  with  in  thi«  amntry.  In  the  purely  hysterical 
oouvulsiou  ihero  is  nothing,  even  in  the  initial  stage,  which  an  observer 


ftOCnstOQioi  tii  epileptic  fits  drvw  not  recognise  at  oncp  iw  TrhoUy  different. 
Hut  tbo  terra  *' hysterocpilopsy  "  sbouUl  not  be  applied  to  th<.i*e  of  the 
post-cpilcptic  bysturto.  Tbei'o  is  no  justificatioa  for  the  uao  of  th«  word 
in  this  country. 

Eratanfs  of  nttach, — In  idinpAthic  opilepsy  attaclu  umally  ocenr  vitb- 
out  oh\'ioufl  exciting  cniiftc.  KevertheleM  sometimes  gftstric  irrilAtion.  an 
excess  in  alcohol,  or  sudden  mcnl-al  emotion,  m»y  induce  a  scimrc.  It  i* 
importjmt  to  know  tliat,  wen  in  true  epileiMy,  annnyHneu  or  n  citddrn 
fright  may  cause  a  lit.  There  is  a  strong  but  unjustified  tendency  to 
reganl  fits  excited  by  emotion  as  bystcrical. 

Arrest  <>f  atUtehi. — The  commencing  local  convulsion,  or  ecnsory  atirk, 
which  is  (bie  to  local  organic  <lisease  of  the  brain,  may  often  ho  arrested  by 
a  strong  sensory  impression  on  the  limb  above  tbr  |wirl.  A  ligature  is  llio 
easiest  and  apparently  the  most  effective;  perhnps  partly  because  the 
sensory  impression  is  produced  un  ibe  entire  ciix-iimfcrenee  of  the  limb. 
This  arrest  may  be  obtained  even  in  cases  of  cerebral  tumour.  Apparently, 
the  (>xcit.-ttion  of  the  sensory  cells  causes  an  inhibition  of  the  motor  cclla 
in  the  pjith  of  the  discharge,  just  as  a  sensor)'  a\im  in  the  arm.  too  alight 
to  excite  discharge  in  tbo  motor  cells,  may  arrest  their  action  and  render 
the  arm  helpless. 

In  idiopathic  epilepsy  the  warning  sehioin  entlurea  long  enough  to 
permit  any  mcAsures  for  arrest  to  he  adopted.  Vigorous  m<ivtiment 
occasionally  stops  a  commencing  attack — an  effect  which  may  be  due  to 
a  diversion  or  (Jissipiition  of  some  of  tho  nerve  energy  ready  for  Ubcratioa 
of  tho  motor  stnictures  of  the  cortex.  A  strong  sensory  impre«non  roay 
he  effective  in  such  cases  also,  especijilly  one  which  acts  upon  the  fiftii 
nerve.  Smelling  salts,  a  mouthful  of  common  salt,  or  even  u  spbuh  of 
water  Ufxjn  the  face,  may  be  sufficient. 

The  only  avaihiblo  drug,  which  acts  wnth  sufficient  rapidity,  is  nitrito 
of  amyl.  It  is  intelligible  that  the  sudden  flushing  of  tho  hmin  with 
artenal  bloo<l,  and  the  sudden  influence  of  the  mechanical  disteuaion  of 
tbo  arteries,  should  disturb  and  arrest  the  abnormal  action.  It  is  only 
aviiilablti  when  the  warning  is  pn>longe<l,  and  it  docs  not  always  succeed. 
I  have  known  its  failure  to  be  attendwl  with  some  inconvenience  from 
the  suspicious  presence  of  an  empty  bottle  lahellod  poison  in  the  buid 
of  a  man  who  had  fallen  down  in  the  street  and  seemed  on  the  pcttui 
of  death. 

Course  of  epilepsy, — State. — Severe  attacks  occur  in  tbr  waking  sbiU 
alone  twieo  a*)  fre<jUoiuly  as  in  tho  sleeping  state  alone.  AUlxii  U'.*1  occur 
in  both  waking  and  sleeping,  about  0'2  in  sleeping  only,  uid  nearly  0-5 
only  when  the  jmtient  is  awake.  Minor  attacks  are  pmctindly  conimed 
to  the  waking  stAte.  Attacks  which  have  wcurrcd  only  in  one  ttAM 
■eMum  change  to  the  other,  although  the  first  attack  nuiy  occur  in  tbit 
■tate  in  which  subsetjuent  attacks  do  not  occur.  .Attacks  which  occur 
only  in  steep  may  so  change  as  to  occur  als<j  in  waking  hoora ;  it  is  nnt 
for  attacks  which  have  occunvd  only  by  thiy  afterwards  to  occur  iu  the 
night  also.     Infrequent  attacks  during  the  tiight,  in  those  who 


alone,  may   go   o«   fur   twenty  years   wilbout   their   oceurrencQ   being 

HUglKHCtt^l. 

Meiistniation.- — It  is  common  for  attacks  in  women  to  occur  cither 
before,  during,  or  after  the  mcnstnml  period,  simply  because  the  nervous 
system  is  then  generally  distmbcd.  It  aiTords  no  evideuco  of  a  relation 
to  uterine  or  ovai-iaa  disease,  of  which  indeed  definite  eridunce  is  scarcely 
over  to  be  obtainnd. 

Pregniincy. — In  most  women  who  arc  subjects  of  epilepsy,  the  fits 
occur  during  pregnancy  with  the  frtH|uency  unchanged.  Uocasiunally 
they  ceasa  during  pregnancy,  and  if  they  have  commenced  during  preg- 
nancy they  may  sometimes  be  confined  to  that  stito  for  two  or  thi-ee 
successive  periods.  Afterwanis  they  usually  occur  at  other  times.  They 
do  not  seem  to  have  much  tendency  to  cause  abortion.  Attacks  raiiy  or 
nuiy  not  occui"  after  delivery ;  when  they  do  they  seldom  have  any  un- 
favourable effect  [see  next  article  "Puerperal  Eclampsia"] 

Genf-nil  eoin-s-.  —  Puberty.  —  In  very  intimate  rnnnoetinn  with  the 
occurrence  of  fita  at  the  menstrual  periotl  is  the  relation  to  the  course  of 
the  disease  of  the  commencement  of  menstruation.  When  a  girl  has 
become  subject  to  fits  in  childhood,  the  hope  that  they  will  stop  on  the 
establishment  of  the  catameuia  is  generally  entertained,  and  is  sometimes 
encouraged  by  doctors.  But  we  have  seen  that  thia  periotl  is  one  at 
which  there  is  the  greatest  tendency  for  epilepsy  itself  to  commence.  The 
conditions  favourable  to  its  onset  are  not  likely  to  he  favouralde  to  its 
cessation.  This  is  entirely  borne  out  by  facts.  If  the  disease  does  not 
cease  before  puberty  it  is  not  likely  to  be  arrested  for  soniy  years  after- 
wards. In  Iioya  this  period  is  far  less  definite,  and  it  may  be,  in  itself, 
practically  neglected. 

Tentlcncy. — The  facts  of  epilepsy  show  it  to  bo  a  self  poi-pctiiating 
disease,  maintained  and  increased  by  a  sort  of  habit  developed  in  the 
"  intimate  function  "  of  the  brain.  We  have  seen  also  that  from  what  we 
know  or  conjecture  of  the  minute  processes  which  underlie  these  and 
other  fimctional  actions  of  the  nerve-centres,  it  is  easy  to  conceive  that 
this  self-perpeiuation  is  inevitable.  Thus  the  natural  tendency  is  for 
attacks  to  become  more  frequent  or  more  severe.  And  yet  discerning,  as 
we  do,  how  nnich  there  is  in  the  conditions  of  action  and  nutrition  of  the 
central  nervous  system  that  is  quite  unknown  to  ua,  wo  shall  be  prepared 
to  meet  with  facts  which  seem  inconsistent  with  our  most  careful  inductions. 

The  disease  often  begins  by  minor  attacks  which  may  exist  for  years 
without  severe  seizures.  The  slight  attacks  m.iy  pjxsa  graflnally  into 
severe  fits,  or  severe  fits  may  commence  and  the  minor  att^icks  may  ceji."*. 
Conversely,  minor  attacks  may  replace  convulsive  seizures,  and  oftcJi  do 
so  as  the  result  of  treatment.  In  some  cases,  only  too  rare,  all  attacks 
may  cease  ;  wo  know  not  why.  This  event  is  scarcely  over  spontaneous 
except  in  adult  life.  Since  attacks  go  on  through  adult  life,  artd  the 
disease  may  begin  at  any  period  of  adult  life,  it  is  clear  that  such 
cessation  must  be  due  to  conditions  and  influences  as  yet  unknown,  which 
may  neutralise  the  self-perpetuation]  and  may  invalidate  our  forecasts. 


The  temlcticv  to  the  cossntion  of  attiicks  is  greatest  in  the  period 
ImtwcTri  thti  completion  of  tho  structural  dcvelojnm^iit  oi  tho  uervoiis 
syrttcm  Jiiul  till*  Oi^t'iblishmflnt  nf  its  chief  functions ;  that  is  to  say,  in  the 
period  between  the  first  three  ye-ars  of  life  and  the  second  dentition. 
Tlicre  is  a  alight  tendency  to  cossntion  (manifested  chiefly  by  the  greater 
influence  of  trejitment)  between  10  mid  13.  In  the  following  three  years 
AttJtekfl  are  less  likely  to  cea*e.  After  Ifi,  however,  treatment  hius  a  l»etter 
ch&ricc  of  doing  detinito  giwd.  The  more  favourable  conditinns  seem  in 
persiiiL  through  adult  life,  and  at  any  time  the  malady  may  hn  aircswd. 
Thfre  aeems  to  be  mora  prospect  of  arrudt,  hon'cver,  between  30  and  i& 
than  in  later  life. 

It  will  be  noticed  that  much  of  what  is  said  of  the  course  of  the 
disease  properly  belongs  to  the  prognosis.  Tbis  ia  inevitable,  bet^iise  in 
the  vast  majority  of  cjwos  the  common  trejitnient  i-clteves  when  it  tloa 
not  euro.  ^\lien  it  ia  intormitted  the  attaelc*  become  mora  severe  or  more 
frequent,  or  both.  Obseri'ntionf!  on  the  course  of  the  disease  are  thus  of 
necessity  observations  on  its  coiu-se  as  iniluenced  by  treatment.  iBolAtecl 
facta  come  under  notice  occasionally  which  have  a  more  definite  significance, 
but  they  do  not  suggest  inferences  of  much  weights 

frffju^nctf  of  (itUifh. — Severe  attacks  occur  at  inten-als  which  vary 
from  a  few  days  to  a  year  or  even  more.  In  the  majority  of  o.-i.ies  the 
interval  is  between  a  week  and  a  month.  The  interval  is  IrreguJar  in 
most  cases.  It  is  not  uncommon  for  only  one  or  two  attack.?  to  occur  each 
year.  But  this  fact  is  al.w  tnio  of  the  disease  as  influenced  by  treatment 
In  many  patients  the  fits  occur  in  gfou|j3 ;  from  two  or  three  to  ten  or 
more  may  occur  in  a  period  of  two  or  three  days,  and  then  no  more  for 
weeks  or  even  months. 

Minor  attacks  also  present  oxtrerac  variation  in  frequency.  Thej 
may  occur  daily,  and  even  many  times  a  day ;  or  at  intervals  of  days, 
weeks,  or  month.s.  In  some  patients  they  occur  especially  before  or  after 
a  severe  attack.  They  then  become  more  frequent  when  severe  fits  are 
less  frequent  and  evasive. 

Status  cpilepticu-t. — Tho  subjects  of  epilepsy,  chiefly  thoae  who  have 
passed  early  cliildhood  and  are  not  far  beyond  the  completion  of  full 
development,  occasionally  have  a  series  of  fits  in  close  succession.  Before 
rornvery  nf  corsci-nisness  after  one  fit,  another  occurs,  and  tho  rapidly 
recurring  attacks  may  go  on  for  several  days.  The  tempcmture  rises  two, 
three,  or  four  degree^  and  the  patient  ia  reduced  to  a  state  of  extreme 
exhaustion,  which  may  result  in  death.  Forttmately  this  "  epileptic  stale  " 
is  very  rare.     Nothing  is  known  of  its  immcriiate  cause:!. 

Menfai  stafr.^-ThQ  relation  of  mental  disturbance  to  epilepsy  is  disctissed 
in  another  article  (vol.  viii.),  and  the  post-epileptic  state  has  already  been 
spoken  of.  Many  sufferers  from  the  disease  are  naturally  weak-minded. 
Tho  predisposition  which  underlies  tho  instability  of  the  motor  and  other 
structures,  and  is  the  remote  and  chief  cause  of  the  disease,  is  also  numi- 
fested  in  imperfect  function.  It  is  not  difficult  to  understand  that  this 
should   be.       But   persistent  mental    ffteblene.'*s  m.iy  be   a  result  of  the 


attAck^  Severe  fit*  Rplclom  caiiso  it,  but  the  r(»uU  ia  commtm  frnm  minor 
seizures.  It  is  not  a  necessary  effect ;  severrt!  minor  attacks  may  oceiir 
evury  day  for  years  without  tbc  slighl^-st  iiillucnco  on  the  montAl  [kjwot. 
Vi'g  cannot  yet  say  why  the  effect  sometimes  resulu.  It  especially  follows 
attacks  in  which  there  is  momentary  loss  of  consiciotisness  only*  and  this 
may  bo  referred  to  the  influence  of  the  diwcharges  on  the  stnictiires  of  the 
bniin  which  subserve  the  highest  cerebral  function  ;  yet  precisely  the  same 
attacks  may  occm*  for  years  with  no  apparent  inHuence.  The  most 
imjmrUnt  practical  fact  connected  with  mental  feebleness  is  the  frequency 
■with  which  it  is  manifested  whpti  attacks  coase,  which  have  been  going  on 
for  a  long  time.  It  is  mot  with  when  the  cessation  is  spontaneous,  and 
therefore,  although  it  is  commonly  ascribed  lo  aity  modiclnc  which  lias 
caused  the  cessation,  ita  chief  cause  is  probably  the  repre^ssion  of  the 
discharges  to  which  the  brain  has  been  accustomed.  Nerve  cmergy  must 
bo  evolved,  really  for  escape,  aa  the  result  of  previous  hhenition.  If  this 
e>scape  be  prevented,  and  yet  the  processes  for  the  production  of  nerve 
energj*  continue,  it  is  easy  to  understand  that  there  may  hu  a  widespread 
interference  with  the  activity  of  the  brain.  As  far  as  we  can  perceive, 
medicines  act  by  repressing  tbc  discharge,  and  it  is  only  after  a  time  that 
the  energy  for  the  discharge  ceases  to  be  generated.  The  depression  of 
function  of  the  brain  influences  the  whole  nen'oiis  system  and  the  whole 
body.  It  is  a  temporary  effect,  it  is  often  a  source  of  undue  concern  to 
the  friends,  but  it  may  bo  so  severe  as  to  necessitate  an  intermission  of 
the  IreatmcnL  After  a  severe  convulsion  the  patient  is  at  once  better, 
as  if  a  dcpre-Ming  cloud  had  passed  away. 

C'«»iv.t  of  death. — Alarming  as  is  the  aspect  of  a  patient  in  a  severe 
attack  oi  epilepsy,  death  very  seldom  results  from  the  violence  of  a  fit, 
and  the  diuiger  in  any  given  fit  is  negligible.  This  is  true  even  of 
patients  with  grave  heart  disease.  In  the  status  cpiloptieus  death 
does  sometimes  occur  from  exhaustion.  When  epilepsy  ends  life  it  is 
generally  by  indirect  means.  A  fit  may  cause  a  fatal  fall ;  it  may  cause 
death  by  suf7i>cation  in  consequence  of  vomited  food  getting  into  the 
larynx,  or  through  the  patient  turning  over  i^nth  the  mouth  against  a 
pillow.  Vet  when  all  these  causes  are  taken  into  account,  it  is  remarkable 
how  few  persons  die  in  consequence  of  this  common  disease.  AVe  have, 
imleed,  imperfect  knowledge  of  the  causes  of  death  of  epileptics,  but  it  is 
certain  that  even  severe  epilepsy  may  persist  through  life  and  may  not 
prevent  the  attainment  of  old  ago. 

Secondary  forms. — We  have  seen  that  connOsions,  hnwevcr  pro- 
duced, become  perpetuated  by  the  influence  on  the  cerebral  nutrition 
and  functional  temlency  of  the  recurring  extensive  discharges.  By 
reason  of  this,  the  conmlsions  which  arc  not  idiopathic  m;iy  become 
recurrent,  after  their  cause  has  ceased,  as  &  malady,,  indistinguishable  from 
idiopatliic  epilepsy. 

liejlex  fpil/'psi/. — Ono  class  of  such  secondary  attncks  is  that  which 
results  from  some  poiipheral  irritation,  and  is  called  "reflex  epilepsy." 
Convulsions  thus  produced  are  almost  cuniiued  to  the  tirst  hulf  of  life  and 
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to  irritation  of  the  gastro-intestinal  canal.  The  most  common  cause  is 
tapeworm.  If  they  persist  after  the  expulsion  of  the  worm,  they  do  so 
in  consequence  of  the  tendency  established  in  the  brain  which  cannot 
then  be  considered  as  essentially  different  from  that  of  idiopathic 
epilepsy.  Recurring  convulsions  from  irritation  of  one  of  the  cerebro- 
spinal nerves  are  extremely  rare ;  and  it  is  enough  to  say  that  the  same 
statement  is  true  also  of  these.  Of  epilepsy  due  to  disease  of  the  uterus 
or  ovaries  nothing  is  seen  except  by  gynaecologists. 

ToTaiim  epilepsy. — The  blood  states  which  cause  convulsions  generally 
also  cause  death.  It  is  possible  that  some  chronic  blood  states,  however, 
give  rise  to  fits  quite  similar  in  character  and  course  to  those  of  idiopathic 
epilepsy.  There  is  reason  to  think  that  such  fits  occur  in  some  cases  of 
chronic  renal  disease,  and  are  due  to  a  variety  of  toxaemia  which  differs 
from  common  urasmia.  Lead  poisoning  may  have  the  same  effect.  But 
of  these  events,  also,  it  is  often  true  that,  if  the  patient  recover  from  the 
blood  state,  the  fits  continue  by  the  same  induced  bias  of  the  brain  as  in 
the  idiopathic  disease. 

Organic  brain  disease. — The  convulsions  due  to  active  brain  disease, 
generally  to  a  tumour,  cannot  be  regarded  as  properly  within  the  subject 
of  epilepsy.     Nevertheless  a  very  slowly-growing  tumour  may  produce 
attacks  which  are  difficult  to  distinguish  from  those  of  epilepsy,  and  are 
occasionally  indeed  indistinguishable  from  them.     But  stationary  lesions 
of  the  brain  are  frequent  causes  of  recurring  fits.    The  disease  is  now  and 
then  a  tuberculous  tumour  which  has  ceased  to  grow ;  occasionally  such  fits 
are  diio  to  old  chronic  meningitis  on  the  cortex  of  the  brain.      In  the  vast 
majority  of  wises  the  lesion  is  a  spot  of  old  softening  in  the  cortex,  the 
result  of  a  vascular  lesion, — generally  a  thrombosis,  which  occurred  in  early 
life.     If   this  involve  the  motor  centres  there  is  initial  hemiplegia,  partial 
or  at  first  complete.      But  more  often,  as  already  stated,  the  lesion  is  not 
in  but  near  a  motor  centre,  and  damages  the  gray  matter  only  in  slight 
degree.      It  is   the  slight  damage,  one  which  impairs  power  only  slightly 
or  not  at  all,  which  is  the  chief   cause  of  subsequent  discharges.      Hence 
it  is   not  often  that  such  convulsions  are  met  with  in  association  with 
persisatent  severe  hemiplegia  ;  they  may  accompany  slight  hemiplegia,  but 
most  commonly  there  is  only  a  history  of  initial  weakness,  or  not  even 
that. 

The  convulsions  of  this  class  are  generally  unilateral  when  slight, 
bilateral  wlieii  severe.  The  secondary  tendency  to  extension  of  the  dis- 
charge through  the  brain,  after  a  few  years,  may  bo  so  grca.t  as  to  cause 
the  fits  to  become  so  quickly  general  that  local  or  one-sided  commence- 
ment is  not  observed.  The  effect  of  such  repeated  discharges  is  to  induce 
a  general  state  of  the  brain  similar  to  that  of  idiopathic  epilepsy,  which 
may  even  assume  the  forms  of  minor  epilepsy,  such  as  momentary  loss  of 
consciousness,  as  in  cases  apart  from  any  local  lesion.  This  secondary 
state  is  further  illustrated  in  an  imporUint  manner  by  the  fact  that,  after 
the  convulsions  have  thus  become  quickly  general,  or  minor  attacks  have 
been  established,  the  removal  of  the  part  of  the  cortex  from  which  the 
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disL-hfir^'es  pruccod  duea  not  arrest  tbd  occurrence  uf  the  fits,  or  unly  doos 
so  for  a  tiiuu.  Hence  tho  removal  doos  aot  justify  uiiy  pruuiiae  that  tho 
attacks  will  ceiwe. 

Patholog"y  — Tho  chief  inferonces  regardin<;  tho  pathcjogy  of  opilepsy 
have  bccu  uieniioiicd  in  tho  introductory  soctidn.  Tlic  nature  of  tho 
disease  can  only  be  inferred  indirectly  from  evidence,  otherwise  obtained, 
regarding  the  functions  of  the  nervous  system  and  from  the  negative 
effects  of  the  disease  itaelf.  At  present  there  is  no  morbid  Anatomy  of 
tho  disease,  nor  ia  it  likely  that  any  conspicuous  chan-^es  will  bo  found, 
except  such  as  nuiy  result  from  the  excessive  functional  activity  of  the 
status  epilepticua.  In  any  case  the  effects  of  the  atuiclis  must  be  too 
widely  distributed  to  atfoni  any  clue  to  the  primaiy  disturbanro. 

It  would  iHjrve  no  uscfiU  purpose  to  describe  the  conceptions  of 
epilepsy  which  have  been  current  during  the  last  forty  or  fifty  yoars. 
They  are  no  less  interesting,  and  not  much  muru  inintructivo  than  the  old 
demoniacal  pathology  which  gave  the  disease  its  name.  Thirty  years  ago 
it  WAS  generally  brlicved  that  tho  epileptic  fit  was  tho  result  of  a  spasm 
of  the  arteries  of  the  brain,  duo  to  the  disL-harge  of  a  vaso-motor  centre  in 
the  medulla.  Few  minor  conversions  in  the  history  of  mi'dioine  are  more 
remarkable  than  tho  abfloluto  disappearance  of  this  notion  before  tho 
Biuiple  but  conchwivc  facta  which  connected  the  manifestations  of  ilio 
disease  with  a  morbid  state  of  the  cortex.  They  did  this  with  such  pre- 
cision as  to  leave  no  room  f*>r  any  other  mechanism.  All  jirevioua 
hypotheses  went  down  before  the  irroeistible  force  of  the  facts  which  Dr. 
UugUliugs  Jackson  saw  first,  and  with  tho  clearest  vision. 

(i.)  Sudden  libemtion  of  nervous  energy  in  the  brain  is  one  certain 
fact  of  the  epiU>ptic  attack,  (ii.)  Tho  iiret  indication  of  this  librration 
which  consciousness  perceives  proceeds  frnm  the  cortex  of  the  perebml 
hL-mispherc.  (iii.)  M'e  have  no  evidence  that  the  initial  symptoms  ever 
proceed  fnjm  any  other  part,  (iv.)  Jt  is  probable,  then,  that  the  nerve 
discharge  which  causes  muscular  spasm  proceeds  from  the  cortex  tif  the 
brain,  (v.)  We  have  no  evidence  that  tho  sudden  liberation  of  energy 
in  the  cortex  is  the  result  of  any  preceding  morbid  action,  (vi.)  All  that 
has  ln'cn  lejirnt  of  the  action  uf  tho  nerve-centres  is  in  harmony  with  the 
primary  disturbance  being  in  the  seat  to  which  the  svnipttima  [loinl. 
(vii.)  That  which  we  know  of  tho  character  of  the  action  of  the  various 
nerve  centres  is  in  harmony  with  the  other  indications  that  point  to  the 
gray  matter  of  the  cortex  of  tho  brain  as  the  part  deranged,  in  which 
part  the  nutritional  ufTcct  of  morbid  function  is  the  essential  clement  in 
the  disoaso. 

Once  more,  if  tho  explcfflion  of  nerve  energj',  as  sftoms  prolialilr,  arises 
in  tho  cortex,  it  seems  also  to  be  proliable  llmt  it  does  not  arise  in  the 
nen-e-«ells.  The  recent  advance  in  our  pei-ception  shows  that  wo  must 
regard  the  s|>ongy  gray  raatter,  in  which  nerve  naaterial  is  finely  di\-ided, 
and  is  adjacent  to  the  ends  of  the  branching  processes  of  the  nervo- 
cells,  Jis  that  \\\  which  latent  chemical  energy  is  trausfamied  into  the 
nerve    force   which   descends  the   nerves  and  stimulates   the   mtisclea. 
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Thrrxjy^a  'fa«  iMTT«'0»ll4  tb«  iisardiies  pass  lu-x^  ul-*  a£c»r>se  f^KfEs 
whwitt.  A*  ^iaUn:yjQ.h  fazbi,  trav^r^  tbe  otZ  »ai  «jccs»:«¥e  tIi#  axs 
erliwifir  tA  tM  nerrt-fbre.  To  go  lartber  inv^  :£.•=  reO'ja  *:ii  soecaocn 
yahfAfjf^  wfr-ud  mtt«  do  aufal  parpoee. 

Dfacraoris. — Tht  oUgnosis  <^  epuet^fr  i:ivolT<»s  cr^  tb#  rrm^szaoB 
<rf  attKics  aa-L  iecowllj,  the  recogniaoo  of  their  canir>eL 

O^/Mrrrmot  hf  'iiUi/ki.. — 'a;  Darina  sleiepL  A  severe  «T-C*pC5c  £i  s  a 
eonfpknotu  event  if  it  is  obeerred.  Bat  a  5o!:*.Aiy  slei^per  bkat  ksf>v 
ivAbin^  of  the  trjcarmntH  oi  an  atLsckr  and  it  is  imi»>r:ant  :>>  rvxivcioer 
tfa«  iwlif^ati'Ku  that  one  has  taken  place  daring  sle^a  Tbey  are — wakiB^ 
in  the  morning  with  a  bid  headache  and  a  ger.era!  sense  oi  cari^ae  ur 
•oreiifiniM  ;  evidence  that  there  has  Ijeen  micturition  in  the  ni^:  v^tlioiit 
the  fjatien? '»  knowledge,  provided  he  is  not  a  voong  child  :  coosidi^rable  aj>d 
ttniunal  dijiarrangement  of  clothea ;  soreness  on  the  ade  of  the  tongue ; 
m^jiiitur*;  or  spotii  of  blood  on  the  pillow.  The  cases  in  vhiirh  sodi 
evidence  of  night  attacks  are  most  likely  to  be  found  are  tboee  in  vhich 
minor  atta';ks  occur  in  the  diij,  the  nature  of  which  is  clear,  but  generallT 
untiupectcl  by  the  patient. 

Min/fT  fUlaf-Jji  alone  are  likely  to  escape  recognition.  Often  thev  are 
■o  Hli^ht  3A  to  \te  notiee«'i  only  by  the  patient ;  if  observed  by  others  ther 
are  thou;;^ht  to  I^e  simply  giddiness  or  faints.  It  is  generally  necessary  to 
mention  U>  the  jiaticnt  several  common  symptoms  of  such  attacks,  and  to 
ascfsrtain  if  he  can  remember  experiencing  any  one  of  them.  If  sudden 
sufpiciouM  symptoms  occur  without  reason,  their  significance  depends 
larg';ly  on  their  fx^urrence  when  a  patient  is  tranquil  and  not  subjected 
Vy  ;ifiy  rli>(turljiri;:j  iriMu(;nce. 

To  this,  li'jwcver,  must  1m;  abided  sufUlenness  of  onset,  l>reWtr  of 
fliinition,  ami  that  the  return  of  the  normal  mental  slate  seems  to  he 
i\\V(iW^\\  a  ljri»:f  fo;^.  A  sense  of  dazedness  as  the  momentary  attack  is 
jCiHrtiiig  off  ix  a  Vf;ry  characteristic  anti  imjwrtant  symptom.  Other 
jKjirits  will  1»(;  m';nti(jn(-il  in  onncction  with  f;j)ccial  difference.-*.  It  should 
n(!v»;r  Ih!  {<}rn>iVA\  that  it  is  very  rare  for  a  patient  or  the  friends  to 
mm\)i-aX  that  tii(;nj  is  Jtiiy  relation  between  the  minor  and  major  attacks, 
or  tliat  tin;  minor  atticks  have  the  slightest  imjxjrtance. 

Finm  ki/.iffu'H'l  jitH. — The  convulsions  of  hysteria  and  epilopsv  can 
seain^ly  In;  mistaken  liy  any  one  who  is  acquainted  ^^■ith  their  features, 
unci  has  ;iri  ojjportunity  of  observation.  In  hystenjid  convulsions  the 
»pasino<lic  movements  arc  such  as  might  be  produced  by  the  will,  thev 
prewMit  what  may  be  called  a  "purposive"  asj)ect,  quite  different  from 
the  strong  w.irping  tonic  spasm  which  constitutes  the  first  part  of  a 
Hcvoro  <-itilei)tie  fit,  and  changes  gradually  to  the  clonic  sp;ism  of  shock- 
likr;  character.  Nor  is  there  in  hysteroid  fits  the  strong  deviation  of  the 
h(^ad  and  (;yeH  to  one  side,  or  the  frothing  of  sjdiva,  often  bloo<l-stained. 
from  the  lips;  except  possibly  in  rare  cases  of  involuntiiry  imitation  of 
attacks  that  have  been  seen.  If  a  severe  epileptic  attack  begin  with 
cloriie  spasm,  tliis  is  local  at  the  beginning,  and  the  quick  jerks  spread- 
in;;  frmii    lln!    place   from  which   tliey   set   out  bear  no  resemblance  to 


the  regular  less  jerky  biltit«i-al  musciilnr  contractions  of  a  hysteroid  fit. 
In  the  former  the  patient  hns  only  to  he  kept  from  occirletual  injury ; 
in  tho  hyst^'roid  uttuck  fonriblo  n:8tmiiit  is  often  nccussury.  The  pELliunt 
has  to  be  "held  down,"  ami  in  this  the  essential  differrnce  in  tho  chaiat-tor 
of  the  cnnviil«inn  id  r(!V(«ili«).  Moreover,  the  duration  of  a  «inglrt  I'pilrptic 
fit  seldom  exceeds  three  or  four  minutes,  while  most  hyateroid  attacks 
Imt  a  quarter  of  an  hour,  and  ofC4:n  conliniic  much  longer. 

A  spOL'ial  diagnostic  dirticuUy  is  involved  in  the  occurrence  of  hyateroid 
attacks  of  charact«ri8tic  form,  as  tho  immGdiate  seijuel  to  minor  attacks 
of  epilepsy.  These  may  he  so  flli^^lit  in  degree  !is  to  bo  iuinotice<.i,  while 
tho  hyateroid  uttacka  are  obtrusive  and  are  alune  describetl.  It  is,  bow- 
ever,  common  for  such  patients  to  have,  at  other  time-s,  attacks  of  jwtil 
mal  without  the  hyateroid  sequel.  This  can  bo  ascertained  )iy  imjuiry, 
although  their  relation  to  the  other  attncks  is  seldom  8U«pecte<i  by  the 
friends  of  the  pjitient.  It  is  aUo  common  for  more  severe  epileptic  fits, 
with  tongue- biting,  or  mictiu-ition,  to  have  occurrwi  at  »i>mo  time,  a  his- 
tory of  which  is  conchisive.  That  which  should  always  cause  a  auaptcion 
of  the  real  nature  of  the  caso  ia  the  couraoof  the  disejtse.  Pure  hyeti^riciil 
attacks  do  not  recur  in  such  a  way  as  to  constitute  a  prolonged  disease. 
Whenever  a  patient  has  been  subjoct  tu  attacks,  hyateroid  in  iheir 
obtnwive  chanicterB,  for  years,  the  malady  is  epilei^y  with  the  hysteroid 
sequel  to  minor  attjicks. 

It  is  most  important  to  know  the  source  of  the  falkcy  which  is  due 
to  the  hvslcrcHfl  condition  RUiHM-addcd  at  puberty  U}  the  sinijile  ininor 
attacks  of  childhood.  The  accoimt  given  by  tho  frienrls  seema  to  mean 
that  prcnous  attacks  of  petit  lual  have  bccotnu  severe  convulsive  fit*. 
This  sequence  does  occasionally  occur,  but  in  must  utscs  of  the  kind  there 
is  only  an  addition  of  the  hyateroid  to  tho  epileptic  attack.  The  pniclical 
importance  of  the  diagunsis  is  great.  To  do  goo<l  tho  epileptic  element 
most  be  treated ;  the  hyateroid  may  be  disregarded. 

There  is  too  little  readiness  to  see  that  the  tendencies  on  which 
"hysteria"  depend.^  maybe  called  into  activity  by  any  disonler  of  the 
nervous  system,  by  functional  disease  as  well  as  by  that  which  is  organic, 
and  by  any  kind  of  that  disturlxniCG  which  wc  cull  functional. 

Vaii'iu  is  a  common  subjective  symptom  of  a  commencing  epileptic 
seizure  when  loss  of  consciousness  is  not  the  first  effect.  When  the 
vertigo  is  obtnutve  it  may  bo  a  qnostion  whether  the  attack  be  one  of 
epileiwy  or  of  auditory  vertigo.  The  ditliculty  is  iiuTeased  by  the  fact 
that  in  rare  cases  this  epileptic  aura  may  be  attended  with  a  sudden  noise 
in  the  car.  In  auditory  vertigo  loss  of  consciousness  is  very  unusual,  and 
even  impairment  only  occurs  in  attacks  of  extreme  severity.  In  ihcse 
there  is  vomiting  and  persistence  of  the  vertigo  long  after  consciotiauess 
has  become  normal,  a  sympt<^>m  which  alone  excludes  epilepsy.  The 
characteristic  of  the  giddiness  vdiich  is  associated  ^Hth  epilepsy  is  its 
occurrence  ■wdthout  exciting  causes ;  it  ooenrs  when  the  patient  is  still : 
the  absence  of  excitation  by  movement  is  occjisionally  met  with  in  aural 
vertigo,  bnt  its  presence  is  strong  evidence  of  the  latter. 
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Syncope^  simple  fainting,  is  generally  due  to  a  definite  cause,  such  u 
emotion,  a  hot  room,  and  the  like.  It  occurs  in  those  who  ai-e  deficient  in 
strength.  Loss  of  consciousness  is  not  instantaneous,  and  on  its  return 
consciousness  is  perfect  in  character  from  the  first,  although  its  degree 
may  only  slowly  reach  the  normal.  There  is  not  the  "  dazed  '*  conditioa, 
which  is  a  characteristic  of  the  recovery  from  the  minor  epileptic  seizing. 
Involuntary  micturition  never  occurs  during  the  unconsciousness  of  syncope, 
and  is  not  rare  in  that  of  epilepsy  There  is  never  any  automatic  action 
after  simple  syncope. 

Other  diagnostic  problems  occur  so  rarely  that  it  is  needless  to  discuss 
them,  especially  since  they  are  for  the  most  part  included  in  this  aphorism, 
that  the  great  characteristic  of  epileptic  attacks  is  suddenness  of  onset  and 
brevity  of  duration.  To  this  may  be  added  spontaneity  of  onset,  pro\'ided 
it  be  remembered  that  a  sudden  emotion  may  excite  an  epileptic  attack  in 
a  patient  whose  seizures  are  generally  without  exciting  influence. 

Frogrnosts. — The  prognosis  of  epilepsy  is  a  question  of  therapeutics. 
That  which  we  can  perceive  of  its  course  and  infer  regarding  its  nature 
alike  show  it  to  be  a  self-perpetuating  disease,  in  which  no  expectation  of 
Kpontancous  cessation  can  be  entertained.  This  conclusion  is  undisturbed 
by  the  fact  that  the  disease  may  now  and  then  cease  spontaneously ;  this 
issue  is  so  rare,  and  the  conditions  under  which  it  occurs  are  so  little 
known,  that  it  cannot  enter  into  a  practical  forecast. 

The  recovery  from  the  disease  is  freedom  from  fits  without  treatment, 
yet  in  no  disease  does  treatment  enter  into  the  prognosis  to  the  same 
extent,  or  in  the  same  degree.  Hence  in  most  of  the  cases  in  which  the 
prognostic  problem  involves  th;it  of  cure,  the  prognosis  as  to  the  maladv 
is  determined  hy  the  conditions  of  the  patient  and  the  i)ossibility  of 
treatment.  In  this  disease,  as  in  many  other  diseases  of  the  ner\ous  system, 
but  mure  than  in  most,  observation  of  the  present  alone  can  alToi-d  an 
accurate  forecast  of  th;it  which  is  to  be.  AVhcn  every  kind  of  att^ick  is 
IM'ovcnted,  a  [Kitient  is  only  on  the  road  to  a  cure.  As  long  as  the  slightest 
seizures  occur,  severe  atUicks  would  certainly  occur  were  the  jiatient  to 
leave  otl"  taking  the  fnedicine  which  has  arrested  them. 

liut  treatment  may  produce  a  state  which,  however  far  short  of  a  cure 
it  may  ht;  often  involves  a  vast  dificrence  to  the  subject  of  the  disease. 
The  a])ility  to  work,  the  capacity  to  enjoy  life  may  be  rcgainecJ,  and  as  a 
consc(|Ufnt'e  the  relief  of  the  friends  frum  the  pressing  anxiety  that  is 
involved  in  the  frequent  occurrence  of  a  fit.  By  treatment  ejiilepsy  is 
Komctinies  cured,  Imt  life  is  often  transformed;  and  how  precious  this 
imt)erfcct  result  fre<|Ucntly  is  can  only  be  discerned  by  those  who  have 
witnessed  the  gratitude  it  evokes. 

The  shorter  the  duration  of  the  disease,  and  the  less  frequent  the 
attjicks,  tlie  brighter  is  the  prospect  of  their  permanent  arrest.  It  must 
be  remembered,  however,  that  the  less  frequent  the  attacks  the  longer 
has  treatment  to  be  maintained  before  its  intluonce  can  be  seen,  and  there- 
fore the  more  ditKcult  is  it  to  secure  perseverance.  The  prognosis  is 
lietter  if  at  a:ks  occur  only  in  the  night,  than  if  they  occur  only  in  the 


(Uy,  IT  in  both  slrcping  and  waking  «tat«8.  It  is  better  in  idiopathic 
epilepsy  than  in  the  form  which  is  the  result  of  some  oh!  cerehral  lesion. 

The  most  unfavoumblo  feature  is  the  occutrcnco  of  minor  attacks. 
Th^e  are  often  not  influenced  in  the  least  by  the  treatment  which  stops 
the  Severn  ones,  in(3eft*l  they  may  Iw-rome  mnni  frequent.  So  Inn^  as  they 
continue,  if  medicine  is  stopped  severe  .ittieks  will  soon  recur.  H^nee  the 
extreme  importance  of  their  recognition  by  the  indications  mentioned  in 
the  preceding  section. 

Treatment. — The  tendency  to  the  recurrence  of  convulsions,  which 
constitute-t  the  disease  we  call  "epilepsy,"  cm  only  he  inHiienci.i1  by  tho 
administration  of  drags ;  that  is,  by  bringing  certain  chenaiciil  substances 
into  artificial  rulation  with  th«  ncrvo  eU-iiu-nUs  citufi-rnu-d  in  the  disease. 
The  sketch  of  the  nature  of  tho  disease  which  was  given  iu  the  introduc- 
tion shnnld  make  the  fact  intelligible.  Action  is  due  to  chemical  union ; 
instability  to  too  ready  union ;  stabiHty  is  clue  to  some  nnUnown  mode 
of  restraint  of  the  tendency  on  the  jiart  of  the  atoms  of  the  nerve  ele- 
ments to  unite  with  the  oxygen  bniTight  to  them  in  the  pIii-Hnia  with 
which  the  nervo  structures  are  bathed.  From  this  romi?s  ilie  molecules 
which  they  appropriiite  for  the  maintenance  of  their  nutrition  and  of 
their  capacity  for  action.  The  nutrition  of  the  elements  and  tho  replace- 
ment of  lost  elements  is  under  the  influence  of  life,  antl  so  also  is  the 
liberation  of  the  latent  chemical  energy  when  atoms  escape.  The  vital 
influence  is  beyond  our  scrutiny,  the  chemical  influence  wo  can  dimly 
disciTn. 

Mysterious  as  is  the  process,  its  control  is  not  less  bo.  The  influence 
of  tho  alkaline  bromides,  of  potassium,  sodium,  and  ammonium,  is  tho 
most  remarkable  and  definite  therapeutical  discovery  of  the  last  half- 
century,  and  it  M'as  purely  empirical.  It  ia  within  the  experience  of 
every  student,  that  if  a  persson  who  is  having  a  severe  epileptic  fit  e%'cry 
week  begins  taking  a  drachm  of  a  bromide  every  day,  he  may  not  have  a 
single  fit  for  a  year  to  come.  Yet,  during  that  tinu;,  there  may  have  been 
no  apparent  perversion  whatever  of  the  normal  action  of  the  brain. 

We  have  no  evidence  that  tho  bromide  salt  is  decomposed  m  the 
system  in  appreciable  degree,  or  that  its  infivicnce  depends  on  any 
Beparntc  induence  of  the  br^imine.  Indeed  the  proportion  which  its 
effect  hears  to  the  amount  given  is  scarcely  coimisteut  with  such  an 
assumption. 

We  can  discern  no  room  in  the  constitution  of  the  nerve  substances 
for  the  assimilation  by  it  cither  of  bromine  or  of  its  salt.  We  may 
conjecture  that  tho  mil  exerts  its  pecidiar  iiifluence  as  such;  as  stich,  it 
restrnins  the  ill-timed  action,  the  wasteful  liberation  of  nerve  energy  by 
dissolutions  of  the  moloctdes  in  which  energ^i'  lies  latent,  How  this  re- 
straint is  exerted  we  ninnot  comprehend.  It  may.  however,  be  noted  that 
such  an  influence  of  a  salt  is  somewhat  less  difticult  to  understand  if  the 
finely-di%-ided  gray  substance  at  the  extremity  of  the  dendrons  be  the  seat 
of  the  transformation  of  latent  chemical  energy  into  ncn-ous  energy,  than 
if  wo  conceive  the  nervous  energy  to  emanate  from  the  iierve-cells. 


The  tbrcc  ftlkiiliiift bi-omides  pt-escnt  littlodiffereiice  in  the  influence  thty 
tixcrL  On  careful  compantlivu  ol«L-rvution,  wi*  HikI  il  ruru  fur  a  patient 
to  do  bicjttflr  on  one  thiui  another;  when  audi  difference  is  met  with,  the 
gruat«r  iriRuence  seeiaa  to  he  in  proportion  to  the  amount  of  hromint 
in  the  salt:  that  salt  which  is  most  commonly  found  more  effective  u 
brouiido  of  siKlinni ;  And  hruntidc  of  ammonium  somctinics  slicdis  to  have 
a  greuCer  iuUuirncu  than  biumide  of  puliuHiiuin.  It  is,  houcvcr,  ainioec 
imposaibte  to  eonti-ol  therapeutic  experiments  of  this  kind.  The  differ- 
ence is,  raoroover,  or  little  practical  importance.  A  comliiuation  of  the 
salu  has  been  recomaiended  tu  prevent  deletenoiis  iutlucnoc  of  llie  bases, 
but  there  is  nu  evi(knco  of  buch  influence,  and  we  do  not  knotr  that 
there  is  the  decomposition  neccBSJiry  to  permit  tha  baao  to  have  a  special 
ofTect.  It  is  strange,  indeed,  to  note  hnir  little  o^'idt^neo  there  is  for 
opinions  that  are  widely  acted  upon.  Bromide  of  etrontiuin  bus  hcen 
recommended  and  widely  usoif,  but  I  hiivu  been  unable  to  pci-eciv©  any 
evidence  uf  the  Gupenor  value  of  this  salt. 

Whichever  bromida  be  employed,  it  must  he  given  continuously  ;  that 
is,  the  inflnoncc  must  be  maintJiincd  without  inlerniption.  It  is  necccs&ry 
to  continue  the  rcgubir  administration  of  it  for  two  years  after  the 
occunenca  of  the  last  att/n-k  of  any  kind,  and  then  to  spend  another 
ycAr  in  gradually  diminishing  the  dose.  Not  until  the  end  of  the  third 
year  is  it  reasonably  s)de  to  omit  the  medicine  altogether.  This  precau- 
tion applies  to  every  method  of  treatment;  there  is  no  short  method  of 
cure.  But  the  tcmptjition  to  lej»ve  oti"  the  medicine  is  verj-  great  when 
the  attacks  have  ceased  ;  but  it  is  then  that  the  prosj^ect  of  a  cure  makes 
pui-sistence  of  the  greatest  impoiljirite.  Tlie  duty  of  perseverance  must 
be  enforced  uimju  the  |Mifieut  or  his  friends.  Moreover,  it  ia  necessary 
to  arrest  all  attacks,  the  ^h'ght  as  well  as  the  severe;  so  long  as  minor 
attacks  occur,  it  is  practically  certain  that  a  severe  attack  will  sooa 
follow  discontinuance  of  the  treatments 

The  bromide  may  be  given  once,  thrice,  or  three  times  a  day  accord- 
ing to  the  frc<iuency  of  tho  attacks.  A  single  dftso  will  generally  suffice  if 
the  interval  between  them  is  oue  of  sevei-al  months  ;  but  if  it  be  less  tiian 
two  months  two  doses  should  be  given.  There  is  little  dilTtrrenco  in 
ctrect  hL'twefU  two  doses  and  three  doses  a  day  pn»vide<l  the  amount  of 
liromiclo  administered  is  the  same.  Two  doses  of  30  grains  have  gener- 
ally the  same  cfl'ect  as  three  doses  of  20  grains.  A  single  dose  may  l>o 
given  either  at  bedtime  or  after  breakfast,  according  as  the  attack  ocean 
in  the  night  or  in  the  day. 

The  ohjcft  is  to  arrest  the  attacks,  and  also  to  afford  a  margin  of 
stability  suflicient  to  resist  an  occasional  exciting  cause.  On  the  other 
hand,  it  is  important  that  the  dose  given  regularly  should  not  bo  larger 
than  is  neces.sary  to  achieve  this  object-  In  many  cases  that  which  ia 
necessary  and  not  excessive  can  onl^"  be  a.-icertaineil  by  experience  iu  the 
individual  case.  But  tho  largest  diiily  (pmnlity  which,  as  a  rule,  can  1» 
contitiuuusly  borne  with  impunity  is  90  grains — half  a  drachm  three 
times  a  day ;  and  for  many,  perhaps  for  most  patients,  this  quantity  is 


too  hvj,'-.  'i'he  orrjiniiry  mariraiim  may  bo  pnt  nt  fiO  or  70  grains  a  riav. 
CtiraMf  .-A.-f:-  ilo  not  need  more:  and  wliori  more  has  U)  be  >dven,  the 
leiidenuy  tu  the  attacks  is  so  strung  tUat  hrumkie  alon'.^  tiiily  relieves  ami 
(.viiinot  arrest  them.  KcOief  may  indeed  In;  almost  as  important  as  cure, 
but  it  is  tiiiwigfl  to  Ktrive  after  the  unattainable. 

The  Fame  daily  quantity  is  sometimes  better  given  in  three  doses. 
The  diflcrenco  in  cjrcct  is  slight,  and  is,  on  the  whole,  subordinate  to  the 
ci)iivenlenc«  of  the  individual  jMilient^  The  sj'steraof  increaj>in<;  the  dose 
ivhen  an  attack  is  supposed  to  be  impending  is  not  to  be  commended. 
If  Buch  an  increase  Ijo  really  necessary  the  winstant  dose  is  insullicient. 

Some  years  ago  I  tried  carefully  the  system  of  putting  a  patient 
through  a  course  of  hirgcr  duucs  of  bi-omido  in  the  hope  of  producing  lui 
effect  on  the  nutrition  and  functional  tendency  of  the  nerve  structure* 
anffiriently  great  to  ho  enrluring.  The  dose  and  interval  wore  increased 
nnii]  an  ounce  of  bromide  was  given  in  nearly  a  pint  of  water  every  fifth 
day.  A  larger  (jmwitity  wa**  vomited.  The  result  was  not  enconmging. 
After  such  a  course  of  increasing  doses,  reaching  the  niaximimi  at  the 
end  of  three  weeks,  maintained  there  for  about  a  fortnight,  and  then 
diminished  through  another  three  weeks,  it  was  found  that  no  lasting 
amelioration  was  prodncofl.  It  was  still  necessary  to  use  ordinary  <lose8 
to  prevent  recurrence,  and  it  was  doubtful  whether  any  more  good  had 
been  achieved  than  woidd  have  resulted  from  the  administmtion  of 
ordinary  doees  for  the  sjinic  time. 

Moat  persons  cjui  bear  60  grains  of  bromide  daily  for  years  without 
the  slightest  interference  with  the  funrtions  of  the  nervous  system. 
The  AiTest  of  attacks  is  indeed  often  foUowctl  by  some  depression  of  the 
fiuictiuMs  of  the  brain  and  of  the  general  system,  which  depression  may 
bo  ascribed  to  the  bromide  Tint  if  this  dose  pi"ovo  inaulhtient,  and 
annther  attack  occur,  the  ilepression  immediately  passes  oft'.  The  action 
ui  the  nerve-centres  suggests  that  the  repeated  liberation  of  nerve  energy 
in  the  cpilepltc  6t  iniluces  the  accumulation  of  latent  energy,  ready  for 
similar  release.  This  prepstration  can  only  be  prevented  by  long-*;on- 
tinued  repression  of  its  escape.  But  wo  also  are  compelled  to  briiove 
that  nen.'e  eiiergj'  cannot  he  prepored  ready  for  instant  release  without 
an  exceiis  shjwly  ]>assing  off  in  what  may  be  described  as  overflow 
(3).  An  abnormal  amount,  prevented  from  the  esca[)e  for  which  it  has 
bnen  prtrtiuccd,  miist  pass  off  in  its  overflow  by  other  channels,  and 
nuiiit  thus  derange  the  functions  of  those  parts  of  the  brain  with 
which  the  ccnti-es  are  connected.  Directly  or  indircctl}'  this  means  the 
whole  brain.  It  is  impurUint  to  rcjdise  tins,  in  order  not  t(^  niisund«.r- 
stand  the  effect  which  follows  the  arrest  of  attacks.  The  direct  influence 
of  bromide  cannot,  indeed,  be  excluded,  but  in  most  cases  it  is  nut  tho 
chief  cause  of  the  dcpr^-ssion  ;  the  depression  of  function  is  in  nuiny 
cises  an  inevitable  concomit-'int  of  the  process  of  cure.  But  it  is  not 
enduring.  It  should  be  met  by  Ionics;  if  the^e  do  not  sufficeT  by  a 
dimituiti'jii  in  the  dose  uf  the  bromide;  only  as  a  last  resource  should 
bromide  be   omitted,   for  this   iiivulvea   a   risk  of  fresh  attacks,   which 


Are  loss  easily  arrestcJ  a  second  time.  It  may  He  necessary  lo  cncnuatcr 
the  diaasUr,  but  it  can  only  be  juuificd  by  tho  gravest  mental  and 
phyaicjtl  failure  It  is  imporUint  that  this  should  bo  guntTalH'  umkr- 
kKkhI,  iH^raitKit  phyHiciaiis  ni-e  gftncrally  ilii^poged  to  put  Jill  ill  effectt 
down  to  bromide,  .ind  to  advise  its  diBcnnt  in  nance  i\'ithoiit  any  luleijiiat* 
reason ;  but  the  cessation  of  ticfltment  may  mean  the  desirucliun  of  the 
prosjx'ct  of  a  aire. 

lint  hnimidc  has  its  drawbacks.  It  is  not  surprising  that  it.  should 
ofton  interfere  with  iho  normal  function  of  tho  hmin ;  the  mar\-el  is  tlut 
it  should  so  often  arrest  the  abnormal  and  leave  tho  norniaj  almost  or 
completely  midistmhed.  We  can  conceive  no  difference  betn-een  its 
action  on  the  abmnTnal  ilischar^es  whieh  occur  without  rocnj^iusahje 
stimulus  and  tho  normal  disehargos  wliirh  are  definitely  excite*.!.  Yet  a 
difference  must  exist,  one  sutlicieiit  to  permit  this  agent  t<j  atrt-et  the  one 
and,  in  moderate  but  adequate  doses,  to  leave  the  other  free  frnni  appreci- 
able interfennu'e.  Huwcver,  wIilti  duses  «»f  more  than  "5  grains  a  day 
are  given  continuously  such  interference  becomes  appreciahh*.  and  it  is 
especially  oritlo-nt  in  the  lartjo  number  of  cases  in  whirh  the  occurrence  of 
epileptic  fits  is  the  expression  of  a  general  qualitative  deficiency  of  the 
brain.  In  tliOBe  ax^s  the  weiikness  of  the  intellect  and  baoku'unJneas 
of  dovelnpmcnt  manifest  a  stale  in  which  bromide  cannot  restrain  ihe 
abnormal  without  intci-fciing  with  the  nomiaL 

These  are  the  pritieiiu  in  whcm  it  is  sometimes  necessary  to  omit  the 
meflicint;,  and  to  permit  the  rccurrenco  of  attacks  on  account  of  thu 
depression  which  is  caused  by  the  dose  necessary  to  arrest  the  convul- 
8ion&  There  is  no  rcjison  l<i  WUeve  that  any  other  drug  would  he  free 
from  the  same  disadvantages  ;  we  have  no  reason  to  think  that  ejulcpey 
oould  ho  cured  by  any  agent  excejit  in  the  way  that  bromide  cures  it,  and 
if  we  possessed  any  other  means  of  inHuencing  the  essential  process  its 
drawUicks  would  bo  of  the  same  kind. 

Another  ilrawbrick  is  the  familiar  influence  of  bromide  on  the  skin. 
Foci  of  suppurative  inflammation,  in  which  the  formation  of  pns  is  small 
in  proportion  to  the  intlammation,  are  tho  common  eflect ;  but  the  prDCMS 
may  extend  over  a  larger  area,  and  givo  rthc  to  a  local  dermatitis  vhioh 
produces  a  semi-pundeut  secretian.  which  dries  into  scabs  like  thoet*  of 
a  rather  thin  ecthyroji.  In  children  large  and  deep  ulcers  may  he  formed 
on  the  hmhs  and  elsewhere.  Keyond  the  fiot  that  hrijmine  has  been 
found  in  the  contents  of  the  pustules,  we  have  no  facts  of  significsinoe 
regarding  them.  The  tendency  of  the  seveml  bromides  to  prcnluce  this 
effect  is  in  proportion  to  the  amount  of  bromine  they  contain,  hut  of  the 
way  in  which  the  presence  of  bromine  produces  them  we  knnw  nothing. 
Their  occurrence,  esjiecially  on  the  face  and  Iwick,  is  (h)ubtless  due  to  the 
same  conditions  which  make  common  acne  most  frequent  in  those  situa- 
tions. Patients  prone  to  skin  disease  may  have  their  own  pai-licuUr 
cutaneous  affection  evoked  liy  Itronu'de.  On  the  other  bund,  some 
persons  present  a  perfect  immunity  from  these  lesions.  Although  persons 
with  thin  skins  may  suffer  from  ilistressing  irritation  and  congestion,  the 


chanu-tpristic  effects  arc  chiefly  wen  in  thick  -  skinned  jwrsoiis  with 
abundant  "  coniedonea  "  upon  the  face.  Why  some  persuns  never  suffer 
18  a  pro}.lem  whi<?h  dcsen'ea  more  attention  than  it  has  yot  received. 
The  t«n<]en<'y  to  the  Acne  r^ipitlly  rliminishes  after  middle  lifn ;  it  is,  on 
the  whole,  leas  in  men  than  in  women. 

The  only  preventive  of  the  hmmido  rash  is  arsenic,  in  iho  propor- 
tion of  5  minima  of  Fowler's  snlutinn  tn  each  acniple  of  bromide.  No 
other  expedient  of  jiny  kind  ts  cv<*n  worth  mentioning,  tn  most  persons 
the  amenic  prevents  the  ra-sh  more  or  leas,  and  in  others  it  may  re<Iiiee 
it  to  an  endurable  decree.  But  it  mnst  l>o  continued  as  long  as  the 
bromide  is  coiitinue<l,  and  it  has  its  own  oviU.  I  have  never  known  any 
general  aymptoma  of  arsenical  poisoning  to  follow  this  treatment,  but 
arsenie-il  pijrmeniiition  of  tho  skin  is  common,  and  fiometinies  we  mtiBt 
allow  the  pittit'iit  to  choose  between  pi^^raentation  and  acne:  never  is 
there  a  uioment'a  besitutiou  however  intense  the  pi^nicntatiun  may  be. 

Thirty-five  years  have  passfnl  since  the  inHuenre  of  bromine  on 
epilepsy  became  known,  and  for  tho  latter  two-thirds  of  that  time  its 
success  and  failure  have  alike  stimulated  an  energetic  seai-cb  for  that 
whifih  ahduld  succcihI  when  it  fails,  or  to  reinforce  it  when  inadequate. 
The  repertory  of  thorapentics  in  the  prebromidic  daytt,  and  all  the 
pharmaCTilupcal  ingenuity  of  the  present  time,  have  been  bi-ought  to  benr 
upon  the  problem.  The  rei*ult  is  not  iinimportrtnt^  and  yet  it  increases 
by  contrast  the  mystery  of  that  which  is  obtained  by  the  simple  adminia- 
tration  of  a  simple  salt. 

Bnt  the  infiiienee  of  bromide  is  somotimoe  incroaaerl  by  the  addition 
of  other  agents.  Of  these  the  most  im[>ortJint  arc  belladonna,  in  doseti  of 
G  minims  of  the  tinctnre,  and  digitalia  in  the  same  dose.  At  present  it 
is  not  poRsible  to  give  tru«tworthy  indicationB  for  the  we  of  either.  Tt 
deserves  not<*  that  in  the  West  of  England  digitfilis  is  an  old  popular 
reme<Iy  for  epilepsy.  The  addition  of  either  to  an  uncliangcd  doao  of 
bmmido  sometimes  causes  the  attacks  to  cease.  Indian  hemp  seems  also 
to  be  oecaaionally  nsebil. 

Biboratc  of  soda  is  perhaps  the  most  effective  of  the  drugs  available 
in  those  iiivelenitc  cases  in  which  bromide  pjirlially  or  wholly  fiuls.  It 
is  one  of  a  largo  number  of  drugs  of  which  I  have  made  careful  com- 
parative trials  ;  it  was  first  recommended  by  me  in  1880.  In  doaes  of  4 
to  10  grains  throe  times  a  day,  it  often  very  much  diminishes  the  fre- 
ijuency  of  attacks  ;  but  it  does  not  seem  to  bo  capable  of  arresting  them. 
In  this  incaiKicity  it  corrusjionds  with  all  other  drugs.  The  only  draw- 
backs are  trifling  intestinal  irritation,  and  a  very  typical  psoiiasis  which 
readily  ceases  if  arsenic  k  added. 

Of  the  agents  of  repute  in  tho  pre-bromidic  days,  little  need  he  said 
of  the  chief  one,  Tiitrat«  of  silver.  Thirty  ypars  ago  patient*  vnih  skins 
stained  by  silver  were  occasionally  treated  succeasfnlly  by  bromide.'     W© 

'  Ooulntoniao  Lectuni.  The  fact  is  «*rc«Iy  worth  mentlou,  but  is  rfltcrTed  to  becaon 
Its  HM  ecemH  to  ho  Uioughl,  hj  most  of  ttiMo  wlio  fanvu  wriltvii  ui>oa  It,  to  be  k  rtlle  of 
uitLquity. 


may  rpjiaonnldy  conclude  that  silver  does  not  offer  m  hiMM^Hts  comnifn- 
surat«  with  the  incoiivetiieiice  of  it.  The  chivf  drug  M-hich  has  MirnT«d 
ihc  introdnction  of  the  hi-omidtw  is  zinc.  The  tacuto  of  zinc,  advocttl«d 
by  Horpin,  is  oft^n  well  borne  in  diises  of  5  to  7  grains  three  tiina  a 
day,  and  it  sueiiis  eomt'timta  i*t  luid  definitely  to  the  effect  of  1>roinidR. 
It  i^  iiiconvcrn<;nt  on  account  of  its  insolubility  ;  tbia  ia  true  .also  of  the 
citrate,  which  a^piin  I  have  tried  extensively.  The  bromide  of  zinc  i» 
more  soluble,  but  is  not  tvell  tolomtcd  by  the  stomach.  On  the  irhob 
iho  oxide  cauiiea  least  imtHtlon. 

Tho  aalta  of  zinc,  however,  seem  to  havo  more  influoncc  upon  ibc 
minor  atlacks  than  on  those  that  present  coiivuleiion.  The  iiifttK*ucc  ts 
not  grent^  l>ut  .<M.^motimcs  definite;  aiid  nothing  is  to  bo  duKptaed  which 
can  inditence  the»e  seizures. 

Ill;  Had  on  I  HI  and  Indian  hemp,  also,  in  snme  cnees  have  a  dofinile  iiifla- 
ence  on  niinur  si^izures;  bo  liUewiso  has  morphia  in  doses  of  o  lo  10 
minima  of  thn  solution,  ITie  hydrobiomate  of  hyoscine  is  rarely  uaefoL 
Nitroglycerine  again  desei-vos  trial  in  many  cases,  espocially  in  children 
with  frequent  niinur  seizures ;  and  in  any  Cftses  in  whicli  fiyni[tt4'>nia  of 
vascular  di.sturlwnce  are  unuBually  proniitienC.  Tlic  doso  may  In;  frwtn 
J  to  H  drops  of  the  1  per  c^int  solution.  It  may  be  conibiiu-d  with 
bromide  provided  some  bydrobnnnic  acid  is  addctl  to  prnvent  decom- 
]Hi8ition.  Strychnine  or  nux  vomica  harmonifics  well  as  a  loitic  The 
immense  number  of  other  therapeutic  agents  which  have  !>eea  extolled 
may  be  passed  in  silence.  Most  of  iIu-tu  J  have  tried  in  vain,  as  well  m 
a  large  number  of  drugs  of  which  nothing  has  liecn  beard. 

Ojhrtilitv.  trratmfut. — It  •would  be  a  waste  of  spnce  to  desoril»e  the 
various  operations  that  have  been  advocatetl,  whether  on  artcriua  or  on 
the  Hyni[>athotic  nerves,  "which  havo  their  day  and  ct^Lso  to  bo": 
fiishioriH  which  are  not  much  to  the  credit  of  the  profession. 

One  8urf:;ical  procedure,  however,  stands  on  a  different  levoL  TVe* 
phining  the  iskiUl  is  an  ancient  measure,  undertaken  ages  ago.  perhape  to 
let  out  an  evil  spirit.  It  has  been  revived  of  lalo  to  permit  the  exit  of 
an  evil  sulwtance.  ^V^Ie^  the  disease  can  be  removed,  and  thcro  18  a 
reasonable  prospect  that  the  effccta  \v\\\  not  survive  the  primarj-  CMUse, 
tho  operation  is  justified  alike  by  reason  and  results  Such  is  tho  casa 
when  [hero  is  an  irritating  body  which  can  be  removed,  be  it  a  Bpiciiltun 
of  bone  or  a  stntiouaiy  tumour.  Thus  it  is  in  the  case  of  a  apot  of 
softening,  wlii<'h  causes  only  local  discharges  manifested  by  local  c^uivnl-' 
sion.  But  wbi'ii  such  disease,  although  removable,  hss  so  iraiiicd  the 
whole  brain  into  a  habit  of  discharge  that  the  attacks  differ  little  from 
those  of  idiopaitue  epile|i>sy,  the  chances  of  the  succvss  of  an  ui>eritttatt 
are  very  small.  A  temporary  arrest  is  followed  by  recurrence,  atid  the 
only  result  is  to  add  more  or  less  hemiplegic  weakness. 

In  cases  of  idiopathic  epilepity,  trephining  has  been  aoroetimes 
followed  by  ce.s«.aiion  of  the  attacks,  but  the  efleet  has  been  8<?ldom 
proved  to  bo  pcnnanent.  Most  cases  are  published  before  a  sufficient 
lime  has  elapsed  to  pciimt  tho  effect  of  the  operation  to  he  estimai«il. 


It  is  doulitful  whether  its  action  is  other  than  as  an  energetic  connter- 
irritation.  FwilurRs,  often  uiiri,-;^ir\lc'.I,  arc  t^jo  iiumcruus  to  bring  (lio 
pn.H.T(turo  witliiti  rL-iksun»blo  range,  except  perhufKj  in  cns^s  m  which 
nothing  is  too  gTiivc,  and  no  chunco  of  good  Uto  ainall,  to  counterlmlunce 
the  inflnence  of  the  (lise^we  on  the  life  of  its  midject. 

In  cases  in  which  some  discAso  in  the  repon  of  the  cere hro- spinal 
(icn'cs  id  distinctly  the  starting- place  of  fits,  and  the  disciutc  i:^  such  as 
can  he  removed,  it  would  be  certainly  rt^ht  to  rid  the  iiiiticnt  of  (Jib 
apixirent  cause,  or  to  arrest  its  inttnencfi  by  ri(«e<'iion  of  ihe  nerve  m  iin- 
[ilicateil.  Siicli  cases  miiy  be  met  with,  but  they  are  exir«nnfly  rm-e. 
The  few  casea  on  record  have  impressed  theiudelvts  unduly  on  medical 
literature. 

The  status  epilepticus  seldom  yields  to  bromide,  or  indeed  to  any 
drug  except  to  chloroform,  or  to  the  hypodeimic  ijijection  of  morphia, 
or  of  hyoscine.  The  dose  of  morphia  should  bo  small,  not  more  than 
■y'jth  of  a  grain,  repeated,  if  iiccetuiary,  every  tliree  lu>urs.  HyuHcinc 
hydrobroraate  is  sometimes  effective,  sptj^^'  i  st^I'j  °*'  ^^'*'"  td5*^^  S^- 
being  injected.  Among  other  measures  which  deserve  trial,  however, 
are  aiitipyrin  and  nit ru -glycerine.  The  latter  is  lesa  transient  in  iLa 
action  than  nitrite  of  amyl,  and  fieems  to  change  the  functional  state 
by  flushing  the  nerve-centres  vnth  arterial  blood.  Inhalation  of  ox^'gen 
might  also  do  g'^iod,  but  the  mwins  are  seldom  at  haiid. 

Extreme  care  is  necessary  in  the  use  of  the  hypodermic  injection  of 
morphia  in  epilojwy.  [  hiive  already  mentioned  that  de:ith  h;i8  occurred 
from  the  administration  of  a  quarter  of  a  grain  shortly  before  the 
occurrence  of  a  fit.  The  coincidence  of  the  deep  post-epiloptie  coma 
will]  the  inthiunce  of  the  narcotic  has  been  a  sleep  which  knew  no 
waking.  Such  eases  are  pnibably  less  rarn  thiin  wo  sup[>ose.  The  dose 
of  morphia  being  within  the  common  limits  of  safety,  the  cause  of 
death  may  not  be  sus|>cctcd.  Tbia  caution  is  especially  neceeiiu-y  in  the 
status  epilepticus,  in  which  there  is  not  the  ])ain  which  seems,  in  so 
Btninge  a  way,  to  absorb  the  influence  of  morphia  and  lessen  its  narcotic 
cflect. 

General  miuingement. — The  diet  of  the  ejjileptic  should  be  free  from 
all  that  is  obviously  indigestible — raw  fruit  of  linn  texture,  such  as  raw 
apples,  the  skin  of  drieii  fruity  including  currants,  pastry,  except  in  small 
quantities,  and  tough  meat.  It  has  been  recommended,  on  theoretical 
grounds,  that  meat  should  not  be  taken,  but  a  careful  comparison  of  a 
nimibcr  of  suitable  eases  for  successive  periods  with  and  without  meat, 
shiiwtul  that  the  only  tlilTerenco  to  be  observed  was  that  the  attacks  were, 
on  the  average,  a  little  more  frequent  and  severe  when  meat  was  withheld. 
It  may  certainly  bo  allowed  with  advantage,  in  moderate  quantity,  twice  a 
day.  But  I  have  mot  with  more  than  one  [jationt  who  conld  not  take  1)cef 
without  having  an  attack,  although  he  could  take  other  meat,  and  many 
[latients  find  it  wise  to  abstain  from  bcof. 

U  is  important  that  food  should  be  taken  slowly,  and  that  it  should 
not  bo  tuo  large  in  amount.     Many  yoiuig  epileptics  have  a  peculiarly 


ravenous  npf>etit«,  cspeciHlly  hcfore  an  Attack,  which  should  be  restraint. 
Itegnlar  actinn  of  the  bowels  is  of  great  importance,  and  should  he 
securer!  by  a  cliii'ly  mild  laxative ;  it  is  unwtso  to  tako  tho  risk  of  even 
otie  day's  const ip«ition. 

Tho  life  of  tho  ppiloptic  should  be  as  uniform  af  posaiMe  ;  irrejpiliiritT 
in  raoals,  overstrain  in  work,  and  excitement  of  every  kind  shoiJd  be 
c&refiilly  avoided.  Exorcise  is  important,  but  definite  exertion  la  ham- 
ful.  And  ihiii  rule  affords  altto  a  gutdo  to  the  mental  training  of  the 
young,  which  ia  often  an  anxious  matter.  The  education  may  p0  nn, 
■without  injury  and  even  with  advantage,  if  all  Btrairi  he  excluded,  ftwi 
if  it  be  rememberofl  thnt  the  excitement  of  the  pUy ground  ni;iy  Iw  more 
harmful  ibua  tho  mental  work  of  the  school.  The  same  genomi  rule 
applieu  to  the  life  of  older  {)enHjn8.  The  knowledge  of  the  disease  is 
sudiciently  depressing  to  miike  it  important  that  no  other  cause  of  de- 
pression fihould  he  added. 

As  little  difi'orcnco  as  possible  should  be  made  in  the  mode  of  lifft,  hat 
it  ia  generally  nuccssary  to  avoid  crowded  rooms  and  the  vertiginoiu 
influence  of  the  dance. 

A  knowlcdgy  of  the  nature  of  the  malady  is  often  carefully  irithheld 
from  the  suflcrer.  But  such  ignorance  is  undesirable  if  the  nee<lful  cure 
cannot  be  securt^d,  unless  the  patient  knows  from  what  he  is  sufiering. 

Orntpatum. — The  first  point  is  that  the  occupation  of  an  epileptic 
should  he  one  in  which  the  attacks  shall  not  involve  personal  danger  tn 
lifa  This  precludes  a  life  at  sea,  on  acaffoldrug,  or  alwjut  machinery. 
For  tho  moat  part  choice  is  restricted  to  scdcntJiry  occupations.  The 
only  wise  rule  is  to  assume  that  the  attacks  ivill  persist,  however  good 
the  prospect  of  their  arrest.  If  this  ho  done,  the  course  of  the  diseaM  n 
unimportant  so  far  as  the  life-work  is  concerned ;  if  it  be  disregarded* 
yeara  of  training  may  be  wasted,  and  life  may  have  to  be  recommenced 
too  late. 

Mon-iatje. — The  question  of  marriage  of  epileptics  is  one  of  great 
difficulty.  The  influence  on  the  individual  sufferer  is  quite  unimportant. 
The  chief  consideration  is  the  probability  of  tho  transmission  of  the 
disease,  or  the  production  of  its  congeners,  insanity  and  idiocy.  Tho 
subsequent  intlucuce  of  such  transmission  on  its  subject,  on  the  happi- 
ness of  the  parents,  and  on  the  welfare  of  the  race,  have  also  to  Iks  thought 
of.  When  epilepsy  is  tho  result  of  an  old  organic  cerebral  lesion,  how- 
ever early  in  life  this  has  occurred,  it  may  be  disregarded  so  far  as  trans' 
mission  is  concerned.  The  difficulty  chiefly  arises  when  there  is  evidence 
that  the  disease  is  distinctly  inherited.  Reganling  the  risk  of  tnin»- 
mission  in  such  cases,  the  patient  may  be  informed  that  in  general  terms 
there  w  no  certainty  that  the  offspring  will  sulTer ;  that  the  chances  are 
against  the  appearance  of  tho  dise:ise  in  any  individual  child  ;  but  that 
they  are  also  against  the  escape  of  one  in  every  six  children.  With  the 
statement  of  these  facU  the  decision  must  be  left  to  those  immediately 
concenicd.  The  general  welfare  of  the  community  would  preclude  the 
mairiage   of   any  member   of  a   family  in   which   there   is  hereditary 


diaciLse ;  but  the  welfure  of  the  coinmuuity  hns  not  yet  a  ilcfinito  influ- 
eiiCB  on  pursonal  actinn.  Minute  aa  must  bo  ths  effect  uf  uiiy  iudiviiJuul 
action,  it  is  a  piirt  of  that  which  miikoe  for  the  well-being  or  ill-being  of 
the  race  through  reiira  we  cinnot  number.  But  "UtopU"  has  Wome 
u  bywonJ  ;  the  tYosont  is  urgent,  and  the  Future  Becms  remote.  When 
uiicertuiuiy  is  addod  to  dlsUuioi:,  it  is  oeuy  tv  evaUo  that  which  is  it«elf 
imperative. 

W.  R.  GOWERS. 
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PUERPERAL  ECLAMPSIA 


Definition.^ — Thia  name  denotes  epileptiform  con\-uIsJon8  coming  on 
during  prcgnauoy,  la1>our,  or  ehihlbed  ;  and  tli'iieiMiinj'  upon  a  ili«ojiso  of 
the  Itidney  which  it;  peculiar  to  pregnancy. 

This  definition  t-xi- hides  the  Jits  of  hysteria,  epilepsy,  gvQsa  disease  of 
the  brain,  injury,  or  known  jmiBons.  Fits  from  one  of  those  causes  may 
occur  duinng  the  childUiaring  process,  but  they  have  oidy  an  accidental 
connection  with  it.  They  are  not  eclampsia,  and  are  to  be  distinguished 
from  it  (li'ff  pie\ ions  article,  p.  781). 

Frequency. — In  pn-gnaticy  there  is  a  special  liability  to  kidney 
di.scjiSL>.  TliB  foll.juing  Hgiirea  will  show  this.  The  KegiBtrar-Oonerara 
report  shows  that,  the  dt-aih-rato  of  women,  aged  from  20  to  4S,  from 
acute  nephritis,  albnmirnu-ia,  and  unemia,  is  4151  per  million.  The 
flvemge  nuuibci-  of  children  in  a  faniily,  according  to  Dunain,  iii  four. 
Awuming  aH  women  to  he  married,  this  M'ouhl  give  three  years,  out  of 
those  fi-om  20  to  4.'),  pasi^ed  in  the  pregnant  state  ;  and  in  this  three 
yo&rs  tho  deaths  from  the  kidney  discjises  na!ne«I  would  bo  631  per 
million.  As  actordiiig  to  the  last  census  43  per  cent  of  wumen  between 
20  and  45  are  either  single  or  wiiloirs,  tho  incidence  on  the  pregnant 
women  would  Imi  about  -(^ths  of  this  figure,  or  253  per  million.  Eclampsia, 
moreover,  is  v«ry  rare  iti  the  first  half  of  pregnancy;  and  this  would 
further  rediice  the  estimateil  fre»picncy  of  eclami)aia,  if  pregnant  wunicn 
were  not  more  liablo  to  kidney  disc.n.se  than  others.  But  the  death- 
rate  from  cfUmpsia  is  702  per  million.  Taking  20  per  cent  an  the 
mortality,  this  vi-uUl  give  3510  per  mlUiou  as  tho  frcjucncy  of  tho 
disease ;  which  ditl'ers  from  most  kidney  diseases  in  thut  it  often  ends 
in  recovery.     Stutislica  of  lying-in  hospitals  show  that  eclampsia  ocxiure 


in  about  ono  labour  out  of  500.  Tho  Kegistrar-Qcucral'a  returns  show 
that  doHth  from  ccknipsia  takes  pUcc  in  one  out  of  254  3  lubuurs— « 
dcAth-mtc  of  al>out  20  per  cent.  Acute  renal  disease  U  therefoit^  nt  leaa 
fonrtntm  timrR  moro  fretjuciit  in  priigimnt  women  than  in  women  o( 
correspontlini;  age  who  are  not  prcgiianL 

Tho  clifTepent  renal  diseases  that  may  occur  with  pregTiancy. — Th«sr 
diacaaes  iiave  l>cen  trualeU  iiy  mniiy  writers  us  unu  and  the  same  ;  varring 
only  in  Beverity,  and  assuming  in  difterent  pationta  ditlVrrent  cltuical 
aspects.  But  it  appfjii-*  to  me  thiU  tho  cases  fall  into  groups,  and  tint 
tho  dilleix'iices  between  these  grau(j«i  uro  broad  enough  t«  call  fur  the 
deaeriijltmi  of  eiich  group  as  a  diatlnet  fyriii  of  disejisc  ;  that  tr:insitioo 
forms,  intermediate  between  these  different  groups,  iirc  not  fotuid  with 
the  frequency  that  ought  to  occur  if  the  diaeaso  were  but  one  malady 
nuxUfied  hy  conditions  pt-culiar  to  individuAl  cases;  ami,  therefore, 
thiit  ihc  correct  dui^uoais  and  proper  treatment  of  tbufto  ditfervot 
forms  of  disease  will  Iw  prumoleil  by  keeping  their  differencca  dearly  ia 
view. 

The  (iiscAsos  may  be  divided  into  four  ol asses :  (i.)  The  diseases  that 
occur  also  in  palienta  who  arc  not  pregnant.  A  patient  with  neute  or 
chronic  nephritis,  granuL'ir  kidney,  lardaceous  disease,  pyelitis,  or  any  other 
renal  disease,  tnny  become  pre^'nant ;  aii<i  the  pregnancy  may  run  ita  cotu'se 
without  any  great  mod ifi cation  of  the  disciMjc  by  the  pregnancy,  or  of  tho 
pregnancy  by  tho  disease.  I  think  such  influence  iis  tho  pregnancy  has 
on  these  diseases  ia  detrimental,  but  lu^t  so  great  as  to  be  cajiable  of 
demonstration.  ^\'hen  renal  disease  of  any  kind  coexists  mth  pregnancv, 
the  child  is  more  likely  to  die  in  the  womb  than  if  the  mother  wero  healthy! 
but  the  proportion  of  children  bnrn  d&id  fiom  this  cause  is  not  groat  (29). 
(ii.)  In  pregnancy  Uift  pressure  witliin  the  belly  is  raised  ;  evidence  of  this 
is  seen  in  the  varienso  veins  and  oecjisioiial  trdema  of  the  lotvi-r  cxtremttieft. 
This  rjisi'd  pressure  is  not  usmilly  enough  to  pi-^xluce  nn  appreciable  efTcsct 
on  tho  kidneys;  but  it  may,  when  tha  uterus  ia  very  Urge,  brinfj  about 
tho  condition  of  the  kltiney  that  is  scii-u  with  heart  or  lung  disease  ob- 
structing the  retur?!  of  blood.  This  condition  of  kidney  is  well  knovn ; 
ill  iJicgnancy  it  seldom  occurs,  and  it  does  not  ]>roduce  eclauijKsiiu  (iii.) 
A  chn>niHj  disease  peculiar  to  prcgtjancy.  (iv.)  An  acute  disease  peculiar 
tn  pri'^ancy.     The  twii  latter  1  have  now  to  describe. 

The  chrosio  rexal  mskase  of  pRECNANcy. — Deftnition.^Saft 
has  correctly  defined  the  "pregnancy  kidney,"  by  which  be  moans 
the  chronic  fni-m  of  renal  disease  dependent  on  pregnancy,  as  follows  : — 
"  A  disease  of  the  kidriry,  which  takes  rise  in  pregnancy  alone,  never  luads 
to  important  disturbance  of  the  geneml  health,  and  in  childbed  quickly 
subsides." 

In  8ome  cases  renal  disease  commencing  during  pregnancy  continues 
to  prog^i-ess  after  delivery.  I  have  published  (33)  a  case  of  Rrigbts 
disease  coining  on  during  pregnancy,  continuing  after  delivery,  and  ending 
in  death  nine  months  after  the  lieginiiing  of  the  symptoms — granular 
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kidjicy  and  the  cartlio vascular  changes  nssociatoil  with  it  bfitig  fuund  on 
necropsy.  Such  cases  may  &cem  to  mukc  the  Uuliiiitiyii  I  havu  'quoted  n 
false  one.  But  the  casea  In  which  kidney  disease  continues  lo  progross 
after  delivery  are  in  my  judgment  innUinccR  of  kidney  ditti>4uo  ditferent 
from  thiit  which  dopend-(  ujion  pregnancy.  They  coincide  with  pregiuincy, 
but  do  not  dojwnd  njion  it.  For  correct  propiosis  it  is  essential  that  the 
kidney  distiise  which  depends  upun  pregnancy  ahuuld  be  disltngiusbud 
from  other  fnnns. 

Frequency  of  the  chronic  renal  disease  of  pregnancy.—  DifiVront 
cslimiit'Cd  of  (ho  frcqucra-y  of  alUuminuriii  in  picgnancy  havo  hcuii  given, 
from  chat  of  Hlot,  who  put  it  at  25  per  cunt,  downwards.  But  the 
very  high  esiimatH-'B  have  been  n)a<ie  without  distinguishing  between 
pi-egnant  women  and  women  in  Labour;  or  btnween  albuminuria  with 
casts,  and  jilbumln  from  the  bladder  or  the  vagina,  or  the  mere  truce  of 
albumin  from  the  kidneys  which  is  the  result  of  raised  pressure  on  the 
renal  veins.  Ingersluv  took  great  care  to  eliminate  these  fallacie-s.  He 
examined  the  ni-ine  of  GOO  pregnant  women,  and  found  albiiminnria 
present  in  29,  or  4*8  per  cent;  but  in  only  six  of  them  (I  per  cent) 
werocast*  prMent,  Saft  found  albumin  present  in  Tt'O  piTcent  of  gravidw 
(never  before  the  thirtieth  week),  and  in  *l"l  of  multigravidee.  Casts 
were  only  present  in  a  fifth  of  them. 

Braxton  Hicks  examined  the  ui-ine  of  100  pregnant  women  (not  stated 
whether  in  hdtnur  or  not),  and  found  albnudnurla  in  2  ;  but  one  of  these 
was  a  c-aae  of  old  kidney  dise-nso.  Galaljin  (30)  examined  the  urine  of  43 
pregnant  women,  but  found  atbunun  in  one  only.  Hufmeier  (38),  from 
an  examination  of  the  staiisties  of  the  Ik-Hin  lying-in  chanty  for  lOA 
years,  out  of  0000  c;ians,  found  137  of  nephritis,  or  I  in  .'i7  ;  and  of 
these  137  ecEampeia  occurred  in  104  ;  but  it  must  be  rcmeniliered  that  a 
lying-in  bospiul  connected  with  a  great  school  of  medicine  would  bo 
likely  lo  receive  an  unusual  number  of  bad  cases.  Hofmcier  also  ex- 
amined 170  pregnant  women  foralbuminnria,  and  found  it  predentin  two, 
or  1  in  8.3.  Itosenstein  estimates  that  about  1  in  4  of  pregnant 
women  with  rei^al  dise4isc  get  eclampsia.  Looking  at  these  figures 
collectively  I  think  we  «hall  nut  go  far  wrong  in  roughly  estimating 
the  frequency  of  renal  disease  in  pregnancy  as  about  1  jier  cent. 

During  labour  albuminnria  from  pressure  on  renal  veins  is  more 
frecjuent  than  during  pregnancy.  Ingersluv  found  that  out  of  153  women 
in  labour  the  urine  coniainwl  albuniiji  m  5(1.  Of  these  50,  4t>  had  also 
been  examine*!  <luring  i)regnaiicy,  and  albumin  was  then  present  only  in 
15.  8iift  fmuui  albuminuria  prraent  during  labour  in  32  per  cent  of 
primijiara*,  and  23'G  per  cent  in  multipara.  Albumin  is  found  in  the 
tm'no  oft^iner  after  tho  rupture  of  the  membranes  than  before ;  and 
oftener  when  laljour  has  lasteci  long  than  at  tho  beginning  of  labour.  In 
80  |>cr  cent  it  disappears  within  forty-eight  hours  after  delivery. 

Clinical  history. — The  average  iige  of  the  patients  with  this  disease 
is  above  that  of  {taticnta  with  eclampsia;  and  among  them  is  not  found 
the  preponderance  of  first  pregnancies  that  is  obser\*e(l  with  eclampsia. 
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The  symptoms  which  hring  the  patient  to  the  doctor  are  not  fftrikiiig:  ft 
little  redema,  not  of  feet  only  ;  recurrence  of  vomiting,  such  as  the  iMtMsl 
hiid  eiirly  in  pregnancy  ;  elight  shortness  of  Lrouth  ;  souio  iinuvcuslomud 
Ueadaubu ;  weakness;  moru  jjallur  than  usual  Those  sytuptoms  haTu 
conio  on  ao  grachmlly,  generally  during  the  Beconil  Imlf  of  preynaiicy,  tbu 
the  p;itient  can  sutdom  givo  a  definite  date  fit  wliirh  they  conimenoed. 
The  urine  is  generally  lessened  in  quantity,  but  the  amount  iiiuy  bo  abou* 
the  iivrnige  of  heidlb.  If  the  quantily  of  urine  h  incrciuicd,  the  kidner 
diaeaaa  is  not  that  which  depends  u|ion  pregnancy.  It  is  clear,  and  not 
of  high  spceifie  gni^'ity ;  it  may  cnntiiia  so  much  albumin  that  the  urine 
becomes  ttolid  on  boilin;^ ;  but  A  more  usual  amouut  i»  from  a  quarter  lo 
half  iiM  biUk.  The  aLbumiu  is  mainly  pamglobidin  ;  ucruia  albumin 
BUggBstd  that  the  renal  diHeasB  iii  not  due  tu  pregNuncy.  The  urine 
deposits  casts,  aisually  granular.  The  amount  of  ureii  daily  excreted  it 
always  below  the  average  of  health,  oven  if  the  qnaniity  of  urine  is  oofc 
lessened.  The  degree  of  this  diminution  u  important  in  pix>gnctsu :  tha 
more  urea  the  patient  excr-utes,  the  mure  likely  ia  it  that  after  delivery 
the  riittal  disease  will  disappear.  If,  after  due  estiniitte  of  diet,  the  excre> 
tioii  of  urea  is  greatly  diminished,  the  albuminuria  will  probably  jMraist 
after  delivery. 

Delivery  is  followpd  liy  diuresis.  In  patients  suffering  from  tliQ 
pregnancy  kidney  only,  this  diuresis  is  in  proportinin  lo  the  diminution  of 
the  aTiiiMUit  of  urine  during  pregnancy.  The  diui-esis  genurally  roaches 
its  height  from  the  third  to  the  fifth  day,  and  lasts  al»uut  a  week.  At  it* 
height  the  amount  of  urine  pjwsed  in  the  twenty-fiiur  hours  may  bo  twice  or 
three  times  the  average  of  health,  With  the  diuresis  there  is  an  iucreasa 
ill  the  excretion  of  urea ;  the  daily  amotuit  may  bo  600,  TOO,  or  800 
grains.  The  incresise  in  the  excreiiuri  of  urea  during  the  first  week  of 
i^hildbed  is  greater  in  the  jmticnU  whose  idbomiimria  disappears  than  in 
those  in  whom  ren,al  diseiise  persists. 

Relation  Co  eclampsia. — Although  this  form  of  kidney  dise.ua«  causes 
but  slight  symptoms,  and  ends  lUjually  in  recovery,  yet  in  pixiUibly  about 
one  cafio  in  five  the  acuta  disease  which  causes  erUmpsu  l>ecomes  isuper- 
adiled  to  this  chroJiie  disease.  For  this  reason  the  chronic  reiul  disease 
la  impurtant. 

Morbid  anatomy, — We  know  nothing  of  the  morbid  anatomy  of  this 
chronic  disease,  for  it  is  not  fatal.  The  morbid  changes  in  the  kidney 
can  ordy  he  fnund  out  by  examining  tiie  kidneys  of  a  pregnant  woman 
who,  liaving  this  disease,  died  from  some  accidental  cause,  and  I  know  of 
no  sUL'b  rccurti.  A  few  necropsies  have  been  published,  but  the  accounts 
are  not  hannonious  ;  for  the  evident  reason  that  the  piitients  who  died 
were  suffering  from  forms  of  renal  disease  such  m  occur  independcoily  of 
pregnancy,  and  not  from  that  which  depends  uikju  pregnancy. 

Treatment — There  is  no  drug  that  will  cure  the  chronic  renal  disease 
of  pregnancy;  nor  even  one  which  will  affect  its  course  favourably. 

The  Krst  thing  in  treatment  is  rest.  'I'his  means  that  the  {uitient  is  to 
bo  kept  lying  down  in  a  warm  bed,  and  protected  from  lutcrlion  and  ex- 
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posure  by  the  att«ntions  of  a  good  luirse.  In  a  jMtient  so  treated  the 
Blbuminurm  will  almoet  always  diininish,  and  the  qtiantity  of  uiiuo  and 
uroa  will  almost  always  increase. 

French  ^Titers  very  atroiigly  arfvocaie  milk  diH.  This  means  that 
the  patient  in  Icept  on  millt,  ami  nothing  hut  milk,  friim  five  to  nine  pints 
being  given  Aa\\\\  The  only  other  treatment  is  an  occasional  laxfilive  to 
counteract  the  constipating  cITect  of  the  milk.  They  relate  cases  in  which 
improvement  has  fotloved  this  treatment,  and  in  which  eclampsia  has 
boon  pT-cvonied  by  it.  Tarnier  says  that  he  has  seen  the  symptoms 
supposed  to  he  piYKlroraa  of  eclam]>sia  disappear  under  milk  diet,  and 
retmii  when  tho  [uilient  was  put  upon  a  mixcil  diet.  I  have  seen 
albuminuria  diminish  while  the  patient  was  on  milk  dtot,  and  increase 
again  when  beef-tea  was  allowed,  the  p;i.t,ienl*s  circumstanres  being  not 
otherwisQ  altered.  I  therefore  think  that  milk  diet  is  beneficial  and 
imporUint  in  this  disease,  but  I  think  it  less  im|)ortanl  thiin  rest.  I 
liave  not  8c4.'n  accounts  of  cases  treated  by  milk  <liet  without  vest  m  bed. 

The  cure  for  the  chronic  renal  discaao  of  pregnancy  ia  the  indurtion  of 
premature  labour  ;  tho  main  question,  therefore,  is  whether  thia  should  be 
done  or  not.  (As  tho  symptoms  are  seldom  W4'1I  markinl  imtil  tho  hist 
two  months  of  pi-egnancy,  the  question  is  usually  one  of  premature  labour, 
not  of  abortion.)  If  induction  of  labour  bo  recommended,  a  delay  of  a 
day  or  two  will  usually  be  asked  for,  in  order  that  suitable  prepamtjons 
may  be  made  for  tho  arrival  of  the  baliy  ;  and  therefore  a  trial  of  expectant 
treatment  will  generally  have  \x>  l>e  made  before  labour  is  induced.  If 
during  this  trial  of  expectant  treatment  all  the  symptoms  rapidly  improve, 
the  induction  of  labour  may  bo  postponed,  or  abandoned.  But  if.  in 
spite  of  rest  in  bed  and  milk  diet,  the  albuminuria  and  the  accompany- 
ing symptoms  persist,  I  think  UI>our  should  be  induced  without  delay. 

The  only  oljjection  to  tho  induction  of  labour  is  the  greater  risk  to 
the  child's  life  from  its  prematuro  birth.  But  M'itb  the  help  of  an 
incubator  a  premature  chilil  may  be  reared  without  great  ditticiilty. 
Were  the  pregnancy  allowed  to  go  on,  the  probability  of  the  birth  of  a 
living  child  is  not  so  groat  as  it  would  be  if  the  mother  were  healthy; 
for  renal  disease  brings  with  it  an  increased  liability  to  intra-uterine 
death  of  the  child  ;  and  in  eclampsia  the  fcEtal  mortality  ia  high.  Rut 
were  the  objection  on  the  ground  of  tho  danger  to  ffetal  life  a  stronger 
one  than  it  is,  I  think  that  it  should  be  disregarded  in  the  face  of  tho 
liability  to  eclanipsiii  which  threatens  tho  mother  if  the  chronic  renal 
disease  of  pregnancy  be  allowed  to  go  on. 

A  simitar  question  may  arise  early  in  pregnancy,  when  a  woman  who 
already  has  some  kind  of  kitlney  disease  becomes  pi-egnant.  If  the 
disease  be  slight,  and  the  eftect  of  pregnancy  upon  it  not  appreciable, 
there  is  no  need  to  interfere.  But  if  tho  kidney  disease  ho  enough 
distinctly  to  deteriorate  the  patient's  health,  and,  above  all,  if  it  have  got 
worse  since  pregnancy,  I  think  that  the  induction  of  abortion,  as  soon  as 
those  points  have  been  established,  is  good  treatment. 

A  somewhat  similar  q^uestion  is  whether  pregnancy  should  be  allowed 
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to  gu  OQ  in  a  voman  who  had  one  kidney  romovecL  Twynom  hM 
coUectad  cases  from  which  to  answer  this  questioit  The  answer  is  that 
womon  after  nephrectomy  caii  bear  children  without  very  great  danger, 
provided  their  orgfins  and  the  remaining  kidney  ore  healthy.  If  Um 
rcmaitung  kidney  be  diseased,  I  think  thai  abortion  should  be  induced. 


Thk  acltk  rrxal  disease  of  pregnancy. — This  is  t^omettmei 
preceded  for  week*  or  months  by  the  eympioras  of  ihe  chronic  form 
renal  disease  ;  and  from  them  it  may  be  inferred  that  the  acute 
has  attacked  kidneys  alrojuly  the  Bubject  of  the  chronic  renal  dinease. 
other  cases  the  disease  attacks  patients  who  have  never  complained  of 
any  symptom  or  shown  any  sign  of  disease,  and  whose  kidneys  art 
healthy.  Dr.  Handficld  -  Jones  mentions  a  case  in  which  nortnal 
urine  was  passed  half  an  hour  before  delivery,  yet  within  three  boun' 
time  puerperal  convulsions  manifeflt^d  themselves,  and  bloody  urine  was 
passed,  which  on  boiling  became  almost  solid  from  coagidation  of  albumin. 

In  some  such  cases  the  patient  has  a  fit  without  wiirntng  of  any  kind. 
In  others  prcmonit-ory  symptoms  of  a  kind  different  from  those  of  the 
chronic  form  of  renal  disease  preceda  the  6t  by  a  few  minutes  or  hours.. 
These  prodroma  are  chiefly  sensory.  The  patient  may  have  h^adnehe  ;  at 
first  slight  and  occasional,  then  persistent  and  very  severe^  so  that  it 
may  make  her  cry  out  with  the  pain.  Delirium,  rcatlessnesa,  aleeptflM- 
ness,  or  excessive  somnolence  and  mental  hebetude,  may  preceda  the  fit 
There  may  be  visuni  tronblet;  asthenopia  from  failure  of  accomno* 
dation,  amblyopia,  diplopia,  hemiupia,  or  amaurosis.  Blindness  may  be 
sudden  in  its  onset,  and  may  be  sudden,  though  it  is  oftener  gradual, 
in  its  departure ;  in  many  such  cases  ophthalmoscopic  examinatioa  has 
failed  to  discover  any  change  in  the  retina  to  accoimt  for  the  amauroits. 
Heckcr  attributed  this  transitory  amaurosis  to  a  rctro-rellnal  oedema, 
interfering  with  the  function  of  this  membrane,  which  cedema  may  be 
absorbed,  the  normal  state  being  then  completely  restored.  There  may 
be  a  sensation  of  light ;  tbus  J.  Ramsbotham  (56 )  mentions  a  case  in  which 
the  fit  was  preceded  by  an  exclamation  that  the  room  was  studded  with 
diamonds.  Aaitt  epigastric  pain,  sometimes  so  severe  as  to  make  thi 
patient  cry  out,  and  accompanied  with  a  sense  of  oppression  and  aiW- 
neis  of  breath,  are  occasional  premonitory  symptoms.  The  lutter  sym] 
may  precede  the  pain.  (Eiiema  of  the  face  and  upper  extremities,  a 
as  of  the  feet,  is  often  present ;  becsuso  the  acute  renal  disease 
causes  eclampsia  is  often  superadded  to  the  chronic  renal 
pregnancy.  But  it  is  not  a  symptom  characteristic  of  the  disoue  wlucb 
causes  Gcs.  Ingcrslov,  out  of  71  cases  of  cclam|>sia,  foimd  no  crdona 
in  1 5,  and  in  3&  wdema  of  the  lower  extremities  only  ;  that  is,  in  R 1  oaw. 
or  72  per  cent,  the  kind  of  cedema  characteristic  of  kidney  ^iffew  was 
absent. 

AciU«  rrnaX  tlis^afe  itifhovi  fts.  — Somotimee,  but  rarely,  patienta  haw 
symptoms  like  those  which  precede  and  accomfany  eclampsia — hcadacbt. 
restlessness,   giddiness,  cedema,  serere  epigastric  pain,  amblyopia,  aal 


even  stupor,  together  with  the  passage  of  a  snuill  quantity  of  urine  solid 
with  Albumin — but  without  fit*.  There  may  be  a  few  unihiteral  twitch- 
ings  oiily,  but  no  general  convulsion  ;  or  there  may  be  no  convulsire 
movemcntji  at  all.  Tins  condition  may  [ass  off  during  pregnancy,  with 
or  without  df.ilh  of  the  chiUl,  the  acute  nymptomfl  histiug  two  or  three 
days  only,  and  the  whol<^  illnftss  lasting  alwrtit  t^n  days  (1.1,  34,  40). 

Antecedent  conditions.— (i.)  The  diseaw  i^  especially  frequent  in  Jinl 
vrrgiuinciff.  Thus  Chiiiitreuil  (19)  fotuid  (hat  out  of  G!*^3  cases  532  werr 
in  fin)b  pregnancies,  agairi8t  161  in  muUi|ianp :  and  Schauta,  out  of 
iJcG  cases,  tound  353  in  first  pregnancies,  against  53  in  nnltipane. 
Schreiber  found  109  first  pregnancies,  or  79  5  pur  cent,  against  28 
multipara!,  or  ^ii'li  pnr  cent. 

(ii.)  Tiria  ^wz-y/fuTn/ry.— There  in  no  doulil  that  eclampsia  is  more 
frequent  with  twin  than  with  single  pregiianciea.  According  to  RarteU, 
Lilzmann,  M-hen  doubtful  whether  a  large  Utcrtis  contained  twins  or  not, 
was  nccuatotncd  to  decide  against  twins  if  the  arine  contained  no  albumin. 
Schnuta  out  of  34 1  cases  of  eclampsia  found  ^7  cases  of  twin 
pregnancies.  Hofroeier  (39)  found  out  of  104  cases  of  eclanpsial,  3 
cases  of  ivrin  pregnancy;  Lohlcin  out  of  103  eclam{>sia  cases,  5  of 
twin  pregnancy;  and  Schreiber  out  of  137  cases  of  eclampsia,  12  twin 
cases.  Putting  these  figures  together,  they  show  a  ratio  of  1  twin 
pregnancy  to  13  normal  pregnancies,  the  proportion  in  pi-egnanl  women 
generally  being  as  1  to  80.  According  to  Litzmann  (as  r|Uoi4?d  by  Itartels), 
tbift  special  liability  to  kidney  disease  does  not  occur  when  the  utenu  is 
untiiuully  distended  by  dropsy  of  the  amnion  without  twin  pregnancy. 
Dropsy  of  the  amnion,  in  single  pregnancies,  is  so  rare  that  it  is  difficult  to 
test  this  statement.  Nothing  like  cctumpsia  is  ever  met  with  in  abdominal 
tumours — ovarian,  uterine  fibroids,  etc. — which  sometiniej*  got  much  larger 
than  any  pregnant  uterus.  On  iho  other  hand,  eclampsia  has  been  ob»er\-ed 
with  ectopic  pregnancy.  These  facts  indicate  ihnt  the  frequenry  of 
eclampsia  with  twin  pregnancy  arises  from  the  presence  of  two  children 
in  the  M'omb,  and  not  from  mechanical  distension  of  the  belly. 

(iii.)  Jieftex  irritaivm. — In  patients  liable  to  fits,  any  irritation  or  strain 
of  the  nervous  system  may  csuse  the  patient  to  have  more  fits  than  would 
otherwise  have  occurred.  Hence  in  the  etiology  of  eclampsia  various 
causes  of  nervous  disturbance  have  been  assigned  a  place.  Aninng  them 
are  fright,  and  emotional  or  physical  shock  ;  and  depressing  influences, 
such  as  poverty,  anxiety,  the  disgrace  of  illegitimate  pregnancy,  digeistive 
disorders,  retention  of  urine,  and  exhaustion  from  prolonged  labour.  But 
oclarapaia  usually  attacks  patients  who  have  not  been  exposed  to  any  of 
these  causes ;  and  there  is  no  evidence  that  they  influencp  pregnancies 
in  which  eclampsia  occurs  anv  more  frequently  than  tho«e  which  end  in 
normal  lalK>ur.  Their  utmost  effect  is  to  make  the  patient  have  more 
fits  than  she  would  have  had  if  in  robust  health,  and  it  is  dmibtful  if  they 
do  even  so  much  as  this. 

It  has  been  said  that  eclampsia  is  more  frequent  at  certain  seasons  of 
the  year,  and  also  that  it  is  sometimes  epidemic ;  but  these  statements 
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are  not  borne  out  by  statistics,  which  show  that,  whi 
analyttcil,  al»out  llic  same  number  occur  in  each  monl 

Time  of  onset — The  tlisease  may  come  on  bcl 
Iftbour,  but  is  thori  romrann  during  the  firat  stage  oj 
tliftt  the  number  of  awes  in  whiiili   the  fits  come 
gi-cat«r  than  those,  put  together,  in  which  they  conw 
after  hilHmr.     TIiuh  Cbiirpcntior  (22)  quotes  a  table 
cases  collectec]  from  sixteen  dilTerent  authors.     In 
during  klwnr,  in  109  before,  and  in  110  not  till  a| 
the  fits  "bcijan  during  labour  in  1S5  cases,  in  42  thej 
H2  they  followed    delivery.      Sc-hrcilwr  found   23 
InlKmr,  and  29  after  delivery.      When  the  fit-s  begin 
is  generally  in  the  last  two  niontlis.      A  few  caftof 
before  this  date,  but  they  arc  rare.     When  the  disi 
pregnancy,  the  attack  is  generally  followed  by  the  on 
immi?diftiel3',  but   sometimes  not    fur  some  days; 
convtdsiona  cease,  the  patient  rt'covei-R,  and  goes  1 
disease  occurs  aft*^r  delivery  it  is  geiioially  soon  afte 

The  fits. — These  are  eplleptifonn  ;  that  is,  then 
ness,  tonic  spasm,  followed  by  clonic,  and  then  by  a 
in  eclampsia  the  cry  which  sometimes  preceded  an  e 
but,  ns  by  no  means  all  epileptic  fits  begin  with  a  c 
not  imiKirlJtnt.  The  spasms  are  gonemlly  bilateral, 
one  side  mori?  than  the  other :  I  know  no  rule  as  l< 
affected.  I>r.  Braxton  Hicks  observcii  the  utenis 
muscular  sjiusms.  The  duration  of  each  fit  is  « 
minute.  Vaws  have  been  descrilied  in  which  thi 
lastcfl  twenty  minutes  ;  but  these  are  really  instani 
rapidiv  foIlo«-ing  fits.  The  interference  of  the  fil 
such  that  a  fit  which  lasted  longer  th;ut  two  or  tb 
fatal  by  asphyxia. 

The  fit  is  never  followed  by  an  immediate  re 
sfiousnesA,  but  always  by  coma,  which  lasta  a  Ta 
few  minuter  to  several  hours — and  gradually  pasi 
restlessness  and  delirium,  in  which  the  i>adcnt  oft4 
h(>:id  is  {lainful.  Sometimes  increased  resllessnen 
Sometimes  the  patient  lies  in  persistent  coma  intei 
ooma  is  not  a  more  eH'ect  of  rhe  fit ;  for  its  depth  an 
proportion  to  the  number  of  the  fiu.  I  bare  publl 
the  patient  had  two  sets  of  fits :  one  while  th 
suppressed  and  was  solid  with  albumin,  and  a  seconi 
function  was  partly  re-established  ;  in  the  second  i 
was  of  short  duration.  The  file  and  the  coma  ar 
disease. 

In  most  cases  there  are  not  more  fitJi  than  a  sinj 
there  may  I»o  only  two  or  three.  On  th»'  other  ha 
many  as  100  have  been  counted  (26).     They  do 
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iiiturvaU.      If  tho  fiU  arc  many  tho  disease  is  severe ;  in  mora  than  half 
uf  the  cases  in  which  there  are  over  twenty-fivi^  Ills  the  tliseaae  is  fatal. 

The  urine  (Sfi). — {a)  Qvanlity. — The  urine  la  (iiminished  in  quantity 
to  fiom  one-twelfth  to  one-ihinj  of  iho  average  in  health.  Tho  secretion 
begins  gradually  to  he  re-established  in  from  six  to  twenty-four  hours 
after  the  fits  have  ceiujcd.  In  a  few  casus  fits  recur  afior  the  restoration 
of  the  iirinary  secretion  has  begim ;  but  they  are  then  not  followed  by 
snth  proionjjrd  coma  as  when  tho  disease  is  at  ita  height.  If  the 
seert'tion  of  urine  be  not  re-established,  the  patient  dies.  Observation  of 
the  amount  of  nrine  spi-reted  is  therefore  imporumc  for  jirognnsis.  In  a 
few  cases  the  quantity  of  urine  is  not  diminished,  and  may  even  be  above 
tho  average  of  health ;  these  are  eases  in  which  the  acute  renal  disease  of 
pregnancy  has  attacked  kidneys  already  the  subject  of  disease  sui^h  ne 
may  occur  independently  of  pregnancy.  If  such  patients  recover  from 
the  eclampsia,  renal  disease  persists. 

{b)  SpiTiJic  ijTamiif. — Although  the  quantity  of  urine  is  diminished  ito 
specific  gravity  is  very  high^rom  1030  lu  10i5.  As  the  quiuitity  of 
urine 'increases,  tho  speeiflc  gravity  decreases.  In  the  exceptional  cases, 
in  which  the  quantity  of  urine  is  undiminished  or  alKjvo  the  average,  the 
specific  gi-avity  is  lowt^r  than  normal — 1(11(1  or  thereAhonts. 

('■)  Urea. — The  excretion  of  urea  is  largely  diniinislifd  In  most  cases 
not  only  is  tho  quantity  of  tinno  diminished,  but  the  percentage  of  urea 
in  the  scanty  urine  is  lessened ;  yel  in  some  the  percentage  is  nearly 
normal,  tho  urea  excretion  being  diminished  nearly  in  propoition  to  tho 
dimiiiuuiin  of  tho  urine.  The  excretion  of  urea  does  not  be^in  to  be 
r&eatablished  until  some  hours  after  the  cessfition  of  the  fits.  Sometimes 
the  percentage  of  urea  in  the  urine  begins  to  rise  bt?forfl  there  is  any 
considerable  increase  in  the  i|i]aniii.y  of  urine;  in  others,  the  restoration 
of  the  urea  elimination  goes  with  inercaso  in  the  amount  af  urine.  In 
the  exceptional  cases,  in  which  the  quaJility  of  urine  is  nut  lessened,  the 
percenliige  of  urea  is  so  much  reduced  that  the  amoimt  excreted  is  far 
below  the  average  of  health,  even  in  cases  in  which  the  amount  of  urine 
exceeds  the  average.  In  some  cases  the  cliiainatjon  of  urea  is  not  re- 
osliblished,  but  it6  amount  goes  ou  diminishing :  in  suck  cases  the  illness 
ends  in  death. 

{d)  Ailrumin. — Tn  all  easps  tho  urine,  at  otie  stage  of  the  illness, 
contains  so  much  albumin  that,  when  boiled,  it  becomes  solid.  In  most 
cases  the  patient  is  not  seen  until  she  has  liad  fits,  and  the  urine  is  solid 
■with  albumin  ;  in  such  cases  -we  know  not  at  what  period  this  great 
albuminuria  began.  In  Dr.  IlandfieidJonos'  case  the  urine  was  free  from 
albumin  three  and  a  half  hours  before  the  fits.  lu  cases  prev^iously 
under  treatment,  whether  for  the  chronic  renal  disease  of  prc;^nancy  or 
for  ]-enal  (li^ejise  such  jis  ociiuni  apatt  from  prpignancy,  the  urine  does  not 
become  solid  until  the  patient  has  had  tits ;  and  each  tit  is  almost  always 
followed  by  an  increase  in  tho  amount  of  albiuDin. 

It  has  been  ar(;ucd  that  in  ulscs  in  which  the  fits  come  on  without 
warning,  lu  subjects  apparently  healthy,  the  albuminuria  is  altogether  a 


result  of  the  Hu ;  but  in  disease,  other  than  rciial,  which  cauaes  6u 
— iiL  ejiilfipsy,  Kerebral  tumour,  etc.  —  the  fit  or  iita  are  either  not 
followed  by  uthuminiiria..  or  the  unne  next  pus^eil  contains  only  a  tnce 
of  albuDiiii.  Such  fits,  even  when  thoy  occur  in  pro^nanl  women,  aw 
tiuvor  fulluwL'd  by  tlio  piissago  of  urliio  sulkl  with  ulbuiiiin.  Bui,  a? 
|>atients  who  are  not  awiiie  of  illness  do  not  come  for  exanii nation,  I  kiioTt 
no  I'-AAfi.  <if  eclain]tHia  in  whicli  thtf  urine  hitd  W^tn  exaniiniH)  intTneiH-it^lv' 
liefore  the  onset  of  fiu ;  it  must  be  fuJmitted,  therefore,  ihat  ihcro  iaou 
evideriue  which  directly  ue^tivea  this  supposition. 

The  albuminuiis  pruci})iUitu  is  composed  of  at  least  two  kinds  of 
albutain  :  Benini-albumin  and  paraglabulin  ;  ;i,nd  their  relative  pro{>orti(in 
varies.  The  few  observations  that  wo  have  kKow  th;it  in  cases  in  which 
thci'o  is  much  sertim-allmniin  and  little  pamglobulin  the  progrioeig  ia 
«'or8e  thati  in  those  in  which  there  is  iiiuuh  panij;lobnlin.  Semm-alhumin 
is  loas  dilfusible  than  paraglobulin  ;  hence  it  seems  as  if  much  damage  Ut 
the  renal  ccUa  is  necessary  to  allow  it  to  get  into  the  urine  in  Lu-gv 
quantity. 

Ttie  iliittitH'tirui  btftwcun  the  twu  kindii  uf  albiiiniu  is  made  by  saturatinp  ■ 
cpeviiiien  uf  urine  with  iiiah'ui.-oiiim  8ul^liiit«.  Tlii^  iirecip lutes  the  ])arii^li)bub». 
but  nut  tlie  ^Tiim-albuiiiiiL.  Thu  Bpi-cimvu  i.<!  frted  hum  ibc  pni'uj^iol'uliu  dy 
filtration,  when  tlis  spniiii-albuinin  may  be  tbrowii  dnuu  by  beat  unil  nitnc 
jicid.  'I'he  priicipitate  (to  obtained  ie  cuiiipured  wiib  the  pnicipiute  thrown  down 
by  heat  uirl  nitric  acid  fruiu  uritic  from  which  Ibe  porajjlobuha  has  not  beea 
prcviouely  KpLtrau-il.  ^ 

In  cases  which  end  in  recovery,  the  albumin  in  the  urine  qnicklr 
dintinisliiea  after  delivery,  and  usually  disap[>ejirrt  within  a  week,  soinetiniea 
before.  If  eclampsia  occurs  in  pregnancy,  and,  as  sometimes  huppena,  thtt 
patient  recovers  without  lalwur  coming  on,  then,  after  the  fits  have  ceased 
to  utxur  KJid  coma  haii  jjafised  otT,  the  albuiuiiiuria  diminishes  ;  but  it  doe* 
not  disappear,  as  a  rule,  until  the  patient  has  been  delivered. 

{e)  G'ff^'i/.''*.— In  nioAt  cases  the  urine  contains  a  few  ji^raiiulur  casts;  in 
some  none  can  l^e  found  ;  and  in  Home  the  casts  are  nmuy. 

{/ }  Sfjitr. — According  U)  Stmnpf,  there  is  acetone  in  the  breath  and 
sugar  in  the  urine  ;  and  he  explains  the  disease  by  supfiosing  that  the 
acetone  irritates  the  liver  and  kidneys,  1  have  in  most  cases  found 
sugar  to  bo  absent ;  its  occasional  presence  is  not  accouipanied  by  any 
symptoms  like  those  of  diabetes,  and  is,  I  tluuk.  accounted  for  by  the 
reabsorption  of  sngar  uf  uiilk  from  the  brcatits  :  it  is  tranaioul  galacto- 
suria,  not  diabetes  (4^). 

{ff)  Lf^u'Wi  aiui  7'y;T-*tn.^-ThcBo  compounds  are  not  spontaneously 
deposited  from  the  urine  in  cclam[>Bia ;  but  Sir  John  Williams  baa 
published  two  cases  in  which  they  were  sought  for  by  chemical  methods, 
and  found. 

Temperature. — DuriTig  the  height  of  the  disease  the  temperature  u 
usually  raised,  but  not  U*  a  very  high  de^iree.  A  temperature  over  IDS'" 
is  exceptional :  its  common  rauge  is  between  100' and  102°.     It  tiuotualoa 


irregularly  from  hour  to  hour,  variationa  which  havu  not  yet  boon  reduced 
to  nile.  No  a«(W)ci!itirm  of  other  iihenomena  of  the  diaeaM  with  jjariicuUr 
variations  in  tempertiture  has  yet  been  shown.  Winckel  says  that  the 
tem|iciatiire  rises  alter  a  fit ;  but  1  hitve  repeatedly  found  it  to  fall.  In 
sume  cases,  even  though  (its  have  ctast-d,  the  patient  continues  comatose, 
and  the  temjicratui-e  goes  on  steadily  rising  until  the  pitient  tiios  (12). 
A  tempfT-ature  nf  108"  hns  bean  ohserved  in  such  a  case  (31).  Kyi>olitte 
has  published  charts  illustrating  this.  Galabiu  has  published  a  case 
■.•f  a  series  of  epileptiform  fits  without  albuiniiniria,  proving  fatal  by 
hyperpyrexia,  the  temperature  going  up  to  I  ['9",  in  a  child  aged  11.  It 
seems  to  mo  that  such  a  mode  of  dejith  is  like  the  a])op]etiifonTi  or 
opileptifoj-m  con;;e8tive  attacks,  attended,  when  fatal,  with  nipid  rise  of 
te  Hi  pern  lure,  that  are  niut  with  in  variims  ehrunic  cercbro-spinal  diieasca, 
such  aa  sclerosis,  gL'neral  [h-iralrsis,  old  hemiplegia.  But  this  is  not  the 
only  mode  of  death.  The  temperature  may  fall  Vjeforo  death,  or  it  may 
he  normal  or  subnormal  throughout.  Hence  absence  of  fever  is  not 
ijutticicnt  ground  fur  a  favourable  progiioijis.  I  think,  although  I  csiuiot 
mlducu  ]>ioof,  tlmt  ca.«es  without  pyrexia  are  those  in  which  kidney 
disease  was  present  before  pregmanty. 

Arterial  blood-pressure. — Some  have  regarded  this  sign  as  of  great 
importance ;  but  wo  do  not  know  whether  in  eclampsia  it  is  a  good  or  a 
bad  thing  for  the  bloo<l- pressure  to  be  high.  Ballantyne  has  care- 
fully studied  it  in  three  ciises,  so  far  as  is  |)ossible.  by  the  aid  of  the 
sphyguiugntph.  His  provisional  conclusion  is  that  in  the  first  stage  of 
labour  with  eelamp*ia,  even  if  the  puUe  be  uniall  the  ]iios«ure  is  high. 
During  the  ht  the  pressure  is  greatly  increased,  to  fall  again  between  the 
atticks.  Hut  if  the  first  stage  bo  prolonged  and  the  fits  frequent,  the 
arterial  pressure  falls,  and  the  pulse  may  become  dier'otic,  or  even  hjper- 
dicrotic.  There  sceraa  to  be  no  close  relation  between  the  tcmi>craturo 
and  the  bUxxl -pressure.  B;dlantyne  notes  some  \*!iriations  in  chihlberl 
which,  if  verified,  are  hai-d  to  uiideratand  ;  they  nmy  depend  upon  causes 
[teculiar  lo  the  Indiviiiual  case:   tlicrefore  I  do  not  [juote  thcin. 

Betlnllia. — In  some  casea  retinitis  is  present.  In  these  cases  chninic 
renal  disease  has  iiauaJly  been  presfnt  Inrfore  pregnancy  began  ;  and  the 
disease  persists  after  delivery.  Miley  has  shown  that  wjth  Urighl's  dis- 
ease retinal  changes  occur  late  in  ita  course,  and  affect  prognosis ;  the 
tnortality  of  castu  with  retinitis  being  double  that  of  the  cases  without 
this  complication,  i-jghteon  months  is  an  exceptionally  long  duration  of 
life  after  retinitis  has  been  recognised.  From  tliis  it  follows  that  retinitis 
with  puerperal  eclampsia  indicates  an  urifavoundjle  prognosis.  liut  Hull 
of  New  York,  while  concurring  with  Milcy  in  the  unfavourable  prognosis 
of  renal  disease  with  i-utiuitis,  says  that  in  alhumiinuie  retinitis,  duo  to 
seiirlatina  or  pregnancy,  he  has  "rejH-'atedly  seen  deposits  completely  ab- 
sorbed and  vi(*iiin  nwtorerl  to  normal."  1  have  seen  the  albumin  disappear 
.ifter  eclampsia  with  retinitis  ;  but  impairment  of  vision  reraainotl.  Sir 
T.  Gniinger  Ktewart  says  "  retinitis  alburainurica  is  always  a  vury  serious 
symptom,  except  when  it  occurs  iiL  prcguaut  women." 
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Course  and  terminations. — Eclumpsia  seldom  last«  louder  tliaiifunr- 
etght  lioura.  It  geriei-ally  ends  cither  in  recovery  or  death  within  tbti 
period. 

(i.)  Recovery. — About  four-fifths  of  the  cases  end  in  recovery.  The 
fits  ocusc,  »nd  the  pnticiit  griulually  rcuuvcni  from  the  o^ma  'irbicb  faUovod 
them.  The  secrption  of  urine  begins  to  be  re-ostablisbed  a  few  hnon 
ftfter  the  cessation  of  fits;  but  it  takes  from  two  to  fmir  days  for  th? 
secretion  to  become  a»  almndiuit  us  in  health.  After  the  putiL-iii  lias  re- 
covered conseiousnctts,  Iiuiguor^  mciiUU  duluc^,  load  of  incmc»ry,  and  sooie- 
times  ocular  troubles,  persist  for  a  time.  Generally  theae  efl'ecta  pass  oS 
H-ithin  a  fortnight ;  but  sometimoa  loss  of  memory  lasts  for  ttro  or  thrte 
months  afterHuids. 

(ii.)  Dciith. — This  may  occur  in  one  of  several  waj-s,  (a)  The  com* 
may  grow  ileejKer  and  dt^eper,  with  or  without  ctjsisution  of  fits,  and  the 
temperature  stearlily  rise  until  the  pniient  (IIm  with  hyperpyrexi/i.  (/«) 
The  patient  may  die  in  cunlinuous  cmim  with  a  falling  tt>mj>craturc,  or 
with  a  temperature  subnormal  throughout.  1  think  that  the  lutt^ir  mode 
of  death  oct-'unt  in  cases  in  which  the  kidneys  were  diKcasod  Inifore  ihe 
pregnancy,  (c)  After  eclampsia  the  pationta  always  suffer  for  u  few  days 
from  bronchitis,  which  is  a  result  of  the  uxtR'-mo  venous  congesliun  of  the 
lungs  during  the  tit^  Sometimes  more  serious  lung  changes  come  on, 
and  the  p.-itii>ni  die&,  usually  during  the  \vo<tk  following  the  eclamptic 
seizures,  from  capillary  bronchitis  or  pneumonia,  Schauta,  out  of  ninety 
autopsies,  found  four  cusojs  of  wiioma  of  the  lungs,  nine  of  lobular  pneu- 
moiria,  one  of  hyinwLatic  pneumonia. 

The  foregoing  are  the  usual  modes  of  desUh.  There  are  rarer  onceL 
(rf)  Cerebral  or  meningeal  hwuiorrhago  has  been  found  on  autopi^y  oft«ncr 
than  I  think  can  be  accounted  for  by  supposing  it  duo  to  accidentAl 
complications,  or  to  errors  in  diagnosis.  Schauta  found  what  was  cnlled 
"apoplexy"  (large  cerebral  haemorrhage  being  s[)cci(ied  in  four)  recorded 
in  ten  out  of  ninety  eclampsia  cases  examined  after  death.  This  fr«- 
tjuency  is  explained  by  the  greater  liability  of  patients  whoso  kidneys  ara 
already  diseased — incluiling  those  with  gninular  kidney  and  degcnenite 
cornbral  vosseU— to  the  acute  renal  disease  of  pregnancy,  (c)  Death 
may  liappcn  by, asphyxia  during  a  fit,  in  consequence  of  the  fixation  of 
the  chest  by  tonic  contraction  of  the  respiratory  muscles  and  the  rrsuli- 
ing  arrest  of  respiration.  (/)  Bailly  hiu  published  a  casein  which  death 
took  place  by  suft'ocation  from  swelling  of  the  tongue,  produced  by 
hoemorrliagc  into  its  substance  from  the  bitea  Intlicted  during  the 
fite. 

There  may  be  more  remote  sequels.  The  fits  themselves  damage  the 
brain.  I'uerpcral  insanity  is  more  frequent  after  eclamiwia  ihnn  after 
normal  delivery.  Thus  Charpcnticr,  out  of  20.3  cases  of  celampsia,  found 
19  followed  by  insanity,  or  92  per  cent.  The  froqucncy  of  iiiKanity 
in  ctiililbed  generally,  according  to  a  tiible  compiled  by  Kehrcr,  is  about 
0*3  per  cent. 

I  have  mcntioneil  cerebml  ha;morrhage  us  a  cause  of  deiith.     There 


may  bo  bleeding  itjto  the  braiu,  bill  uot  enough  to  kill  the  patient ;  U  so, 
hemiplegi.'i  wilt  pergiat     But  this  is  a  rare  ecgueL 

Prognosis. — Death  occurs  oftener  in  mnltiiwrze  than  in  primipane. 
Schautii,  out  of  306  cosca,  found  the  dcHth-ral«  among  primipane  to  be 
37'3  per  cent ;  among  miiltipaiiu  44'9  per  cent.  The  mortality  is  bigher 
the  L'urlier  the  filti  come  on.  Thus,  out  of  5>J9  ciiscb,  Schauta  found  the 
death-rate  of  those  in  which  the  fits  precwleii  hibour  was  52"*J  per  cent ; 
of  those  in  which  the  fit*  carao  on  during  kJiour,  402  per  cent;  hut  of 
those  in  which  the  fits  did  not  begin  till  uft^r  delivery,  27  2  per  cent. 
The-se  fijpires  sbow  a  mortality  considerably  higher  than  that  which 
usually  Occurs  from  eclampsia,  I  discover  not  from  SchauUi's  paper  the 
rttLBon  fur  thta :  his  figures  are  bused  upun  cases  observed  in  h'^pital 
practice,  and  it  may  Itc  tliat  the  table  includes  casein  delivered  in  lyiug-in 
hospit^ils  in  preantiseptic  tiraea,  or  that  cajwa  of  exceptiomU  severity 
wore  selected  for  admission.  Whatever  the  explanation,  it  docs  not  affect 
condusiotia  based  upon  the  comparison  of  ditTcrciit  grou|)9  of  casos  all 
imder  similar  conditions.  There  is  no  concomitant  variation  between  the 
number  of  the  titJi  and  the  dti:ttlt-rate ;  though  upon  the  whole  the  dt^ath- 
nite  rises  with  the  niun1~icr  of  the  fits.  Thus  in  most  co^es  the  tits  do 
not  exceed  ten,  and  the  death-rate  is  about  30  per  cent  Of  those  in 
which  the  fits  exceed  twenty  in  number,  more  than  half  end  in  death. 
Of  those  in  which  the  fits  exceed  fifiv  in  numlter,  almost  all  so  end. 

Th^  rtJik  to  the  irAi7</.— The  ftctal  mortality  is  hi^h.  The  lowest  esti- 
mate tlwt  I  am  acf)uaintod  with,  tiiking  all  coses  together,  is  .10  jior  cent. 
Chiirpentier  (23)  puts  it  at  44  per  cent ;  Charles,  basing  his  estimate 
on  statistics  derived  fnim  Ilelgian  maternity  hospitals,  at  42  per  cent; 
Tarnier  at  from  00  to  77  percent.  Schi-eiber  found  a  fo?tal  death  rate 
of  26't  per  cent.  Schauta  has  shown  that  the  fu.-tal  mortality,  like  that 
of  the  mother,  rises  with  the  number  of  the  fits.  He  found  the  fofial 
monahty,  in  cases  in  which  the  numVier  of  tits  did  not  exceed  ten,  to  lie 
about  1  \-'i  per  cent ;  while  of  those  who  had  nioi-e  than  twenty  fits,  more 
than  half  the  children  were  burn  dead.  This  hi^h  faHal  dcath-nite  is 
chicSy  due  to  asphyxia  during  the  fits  ;  jiartly  also  to  the  fri;<jucncy  of 
premature  delivery  and  the  unusual  number  of  twin  prof^ianciea.  The 
mortality  th.it  is  due  to  the  efTect  of  the  fil^  upon  the  child  will  ohnou«ly 
bo  reduced  to  a  minimum  by  the  extraction  of  the  child  jts  early  as 
possiljle,  while  it  is  alive.  I  shall  consider  Kulwc<|uently  whether  this  be 
goixl  practice  or  not ;  I  only  point  out  here  that  it  reduces  ftptal  mortality  ; 
and  tbo  widely  different  results  as  to  fu.-tal  mortality  that  I  have  quoted 
very  much  depend  upon  whether  this  practice  was  followed  or  not 

InJlufiifA  of  thf.  diiUh  i'4  thr  fcdu.*. — It  has  ]«en  said  that  the  death  of 
the  fcPtus,  when  eclampsia  is  present,  pnxluces  a  change  for  the  better. 
This  was  stated  by  Winckcl  (74),  and  has  hyen  cmpha.siscd  by  Bycrs  (IS), 
who  &ays  he  has  fre«|iiently  verified  it.  But  these  writei-s  have  not  de- 
tailed the  facts  upon  which  their  clinical  inference  rest.'*.  Pr.  Barbour  has 
related  a  ciso  in  which  rapid  diminution  of  albuniinnria  and  disappear- 
ance of  ccdcma  coincided  with  death  of  the  fojtus  in  utero  ;  and  he  qnotes 
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}.v\'vA  liy  TJiiderhiU,  Maclaren,  and  Spie^her 
J.  He  rightly  says  that  four  tases  are  not  enoogb 
lo  justify  a  conclusion  ;  but  if  further  obaorvatioae  should  show  that  t^e 
coocurrence  of  death  of  the  child  and  diminution  of  albuminuria  is  more 
than  a  coincidence,  a  rcaafinabic  inference  would  be  that  the  ajbuminuna 
is  dua  u>  a  ctwidition  of  ibe  matsmal  IiKhh!  indiicwi  l>y  pi"«^nancr.  On 
the  other  hand,  Schreitjer  (02)  bii«  published  four  cases  in  which  iho  diMsuc 
lame  on  in  wuineri  who  wero  di-Uvurud  of  macerated  fa.-tU5(2s,  which  muet 
have  been  dead  long  before  the  eclampsia. 

'Hit  effid  I'j  dflir€r>j  upon  edamysui.- — A\Tien  fits  begin  l»efor©  lalmur, 
they  may  either  cease  before  labour  comes  on,  or  coutiimo  until  dtilivory, 
or  after  it ;  and  the  tliseusc  fulLowij  the  one  courbo  about  as  often  as  the 
otlier.  But  when  lii^  Ixigiri  during  labour  they  continue  in  most  caae* 
after  dcHvery.  Schauta,  out  of  lri5  cases,  found  that  fits  ceased 
with  delivery  only  in  62,  or  3.T-A  per  cent;  in  most  the  lita  increased 
in  frequency  after  delivery.  Bruurocrstadt,  out  of  105  cases,  bas'ra- 
portcd  63  which  show  the  Hunie  thing.  Schrciber,  out  of  105  cases, 
found  that  fits  ceased  after  delivery  in  64"  per  cent,  and  persisted  in 
SU'ti — not  a  gresit  ditrorcuee. 

The  praccieal  Jmporlanoc  of  thcsB  figures  ia  that  they  show  that  de- 
livery doe*  not  inHuence  the  courRC  of  eclampsia  favomably  •  and  that 
consequently  operations  to  expedite  delivery  ore  not  beneficial  to  the 
mother.  The  advice  sonietimcii  given,  to  "  deliver  as  quickly  u 
possible,"  the  arcouchemciit  forest  that  is,  the  tearing  or  cutting  opeoi 
the  genital  pasfvige  instead  of  waiting  for  it«  natural  dilatation, 
ought  in  luy  opinion  to  bo  rejected;  for  such  nieiisuros  increase  the 
daugor,  both  of  death  during  delivery  or  childl>ed  und  of  chronic 
invalidism  afterwai-ds.  The  muther's  welfare  should  l>e  preferred  to  that 
of  the  child  ;  she  should  not  be  ex[>o8od  to  these  risks  simply  that  a 
liWng  child  may  be  born. 

Horbld  anatomy. — Our  knuivledgc  of  the  morbid  anatomy  of  puer- 
peral eclampsia  is  behind  that  of  its  clinical  phenomeiLx  This  is  because 
most  cases  of  this  disease  are  observed  by  persons  who  praotiso  midwifery, 
and  who  are  not,  therefore,  in  the  habit  of  making  necropsies.  Of  the 
few  descrii>lio[]a  of  the  kind  many  are  iuipcrfect. 

1  take  first  the  organs  most  plainly  at  fault,  namely — 

T/t^  kuinf >/!!.— Very  differf^nt  conditions  of  kidney  have  been  found. 
Bouil'e  de  St,  Blaise  (11),  speaking  from  an  examination  of  26  cast-j^  says 
'*  there  is  nutUing  Kxed  iti  the  leaiuns  ultservcd."  Leyden  sars  thai 
the  ci)nditiu[is  of  the  kidney  vary — "sometimes  large,  sometimes  red. 
sometimes  pale,  sometimes  granular."  A  comparison  of  the  difl'erciit 
accounts  that  have  been  publiehed  shows  that  the  conditions  of  kidney 
present  may  be  divided  into  three  groups — 

(a)  Disease  of  the  kiilney,  such  as  may  occur  apart  from  prcj^nancy. 
may  be  found  after  death  from  eclampsia.  Any  damage  to  the  kidnev* 
makes  it  more  liable  to  the  acute  ix-nal  disnisc  of  pregnancy.  Thus 
Schauta,  out  of  90  necropsies  in  cases  of  eclampsia,  found  2  caae«  of 
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lardoceous  disease,  2  of  hydronephrosis,  4  of  dilatation  of  the  ureten 
and  renal  pelves.  Lohlein,  out  of  33  caAes,  found  once  suppurative 
nephritis,  once  wasting  of  one  kidney,  aud  eij,'ht  limes  dilatation  of  the 
urcU'rt  and  rciial  pelves.  It  will  be  seen  that  tiiluLition  uf  the  uretera 
and  renal  pelves  ocliitb  often  enough  to  ]\i5tify  the  belief  that  it 
may  have  some  inflnenro  in  bringing  aViOUt  tha  diseaBc,  but  not  with  the 
regularity  nocesKary  to  make  it  an  exptunatiou  accuptahle  fur  all  cjuws. 

(Sr|  In  moat  caswt  thet'u  ai-e  chuuges  in  the  kidneys  which  to  the 
naked  eye  rcsecnble  those  uf  acute  and  chnmic  tubulur  nephritis.  Schauta 
found  this  condition  in  40  cases;  28  of  these  m'ltc  said  to  be  chronic 
ncphnlis,  16  acute,  and  2  acuto  upon  chi'oniL*  nephritis,  lohlein,  out  of 
32  cases,  found  parenchymatous  uepliritis  in  1 7,  and  in  12a  mL\cd 
form  af  pirunchyniatons  and  ititcrsTicial  nephritis.  Wiegt>r  found  the 
lesions  of  Itrights  disease  in  26  out  of  37  cases.  But  although  the 
nakod-oye  appearances  arc  like  those  of  nephritis,  the  few  nucroscopical 
examinations  uf  ^nch  kidneys  that  have  been  made  It^ad  me  to  think  it 
doubtful  whether  nephritis  was  present. 

(c)  Fn  some  tyisos  the  kidneys  have  showm  no  sign  of  disoaso 
appreciate  by  the  unaided  senses.  Out  of  SchuulJi'a  90  autopsies,  in 
7  it  was  exprcsiily  stated  that  the  kidneys  were  noniuU,  and  in  23 
others  the  aUiie  of  the  kidney  was  not  mentioned ;  in  thess  latter, 
I  think,  it  may  fairly  be  assumed  that  the  morbid  changes  in  the 
kidneys  were  not  very  marked.  A  writer,  quoted  by  Uoiiffe  de  St. 
Blaitic,^  out  uf  G  auta[>si<J8  found  the  kidneys  noniinl  in  3.  Out  of  3 
autopsies  re[M)rted  by  Winckel,  in  I  it  is  sjiid  that  bypora'mia  was  the 
only  morbid  change  shown  by  the  kidneys. 

MicrostopieHl  changes, — When  these  kidneys,  either  those  looking  like 
kidneys  with  ueute  or  chronic  nephritis,  or  those  which  look  healthy,  are 
examined  with  the  microscope,  the  changes  found  are  not  those  of 
intiaramatiori,  hut  a  degeneration  like  that  which  is  soon  in  blood  poison- 
ing. Angus  Macdonald  was  one  of  the  first  to  perceive  the  importanco 
of  this.  The  kidneys  of  one  of  his  cases  were  examined  mtcroscopicidly 
by  Professor  Hamilton  of  Aberdeen.  He  says:  "Judging  from  the  naked- 
eye  appearances,  we  ox|iected  that  parenchymatous  inllammation  of  the 
tubular  epithelium  in  the  cortex,  passing  into  a  stal«  of  fatty  degenera- 
tion, woidd  be  revealed.  The  iirst  glance  at  a  section  of  the  organ,  how- 
ever, showed  conclusively  that  this  was  not  the  ease,  and  that  the  lesiun 
was  not  an  ordinary  [larunchynutous  inllammation."  It  consisted  of 
"dcgenorution  of  the  epithelial  cells  of  a  certain  proportion  uf  the  tubule» 
in  the  cireumferential  iispuct  of  the  cortex.  The  degeneration  apj)eared 
to  be  of  a  colloid  nature.  The  pi-oducta  of  theao  degenerated  cells  ran 
down  and  blocked  up,  more  or  less  completely,  the  oiher  convoluted  and 
straight  tubules,  so  as  to  remier  them  functionally  useless,  although  their 
tissues  wore  nut  diseased."  In  a  case  of  my  own  (36),  sections  of  the 
kidneys  described   by  the  lute  Dr.  James  Anderson,  from  naked- eye 

'  I  ti<  iirntrtl  by  il  proiiuuti,  Uie  tuit«uvilent  wntvoo*  not  making  it  dw  tu  wbom  tlie 
prouuuii  rvf«n>. 


examination,  ae  being  the  subject  of  "jwronchytnatous  nepfaritia,'*  «m 
piepured  mid  siibmincd  to  my  colleague  Dr.  Uharlewood  Tumor,  vht 
reported  as  follows: — "They  show  recent  ile^'cncmtive  changes  of  ibe 
corttix,  without  any  older  or  cirrhotic  lesions — changes  attril>iitable  Bp 
some  toxic  matter  in  the  blootl.  Gifiiiul-ir  degeneration  and  swelling  J 
the  epithelium  of  the  convohited  tubes,  the  nuclei  of  which  aro  iiit-icible. 
and  swolling  of  the  connective  tissue  throughout,  without  infiliraliuD  d 
leucocytea.  In  the  medullary  tissue  the  epithelium  of  the  loopi  utA 
connecting  tul>es  appears  normal.  Some  of  the  loops  coiitiiin  cusu. 
There  is  mtuh  vascular  cocigestion  in  this  part.  The  glorueruli  appear 
nonuul.  Thci'Q  is  no  cxudaliou  in  the  e;i]^ules."  Culler  bus  reported  a 
caHO  of  eelaiu[>sia  with  iiecrupsiea  in  which  the  kidneys  were  exumtiiei 
microscopically  by  Dr.  W.  J.  Fenton.  His  report  is:  "Most  tubula 
show  what  is  a3)]jarently  a  running  together  of  thfl  cells,  baving  no 
definite  stvuctme,  and  having  their  nuclei  obscured,  tho  whole  conditaon 
of  the  epithelium  beiug  siitukir  to  that  often  Umnd  in  ucutc  toxic  con- 
ditions." Witickel  (li))  has  reported  a  case  in  which  ihe  kidnoys  w«n 
examined  wich  tho  microscope-  They  showofl  finely  granular  degener»tioQ 
of  tho  epithelium  of  the  renal  tubes,  mostly  in  the  cortexL  Schmari 
(61)  found  necnisis  of  renal  epithelinm.  In  a  case  of  l^eydcn'a  the 
kidneys  showed,  '*  not  nephritis,  but  the  so-called  second  stage  of  fattv 
degeneration."  Winkler  (77)  in  nino  autopsies  found  fatly  de^enenitioii 
of  reual  epithelium  in  all.  Buuft'e  do  Sl  Ulaisc  sums  up  the  fai.stological 
results  as  follows : — "  The  characters  closely  approach  the  difiercDl 
coftgulation  necroses  found  in  infectious  diseases.  Tho  lusions  fall 
princii>n.lly  ou  the  epithelial  cells  and  the  vessels  imracdiatoly  in  conUct 
with  them." 

From  theso  different  observations,  made  by  independent  patholocists, 
haviiij^  no  hypothesis  to  support,  it  follows  th;it,  although  the  kidncvs 
often  look  tike  inHamod  kidneys,  yet  that  the  lesion  of  puerpcml  eclampsia 
iii  not  nephritis,  but  an  acute  degeneration  such  as  is  caused  by  blood 
poisons. 

TV  tivfr. — For  reasons  already  given,  there  are  but  few  autopsies  of 
eclampsia  cases   ou  record  iu  which   the  liver   was  corefuily   examirMd. 
But    thtitie    few   observations    agi-ee    as    to    tho    nattiro    of    tho    cbango* 
present.      The   moat  careful  study  of  the   changes  has  been   muAlu   by 
Pilliot  and  Li^tionne.     The  most  eonspicuoiia  change  is  the  pre«;nc«  of 
hiemoiThages  into  the   substiinee   of   the   liver.       These  are   ^enendly 
seen    as   dark   red   jwints  and    blotches.       They   may   bo    so   slight   aft 
nut  U>  be  visible  to  the  naked  eve,   but  when   none   is   thus    seen   the 
microscope  reveals  thei  r  prescneo.     There  may  be  great  haemorrhage,  so 
great  as  to  atrip  ofl'  the  capsule,  burst  thmugh  it^  and  (^6Cape  into  tho 
peritoneal  cavity.     The  haemorrhages  aro  most  abundant  near  tho  sus- 
pensory ligament.     Between  the  red  stains  the  liver  is  yellower    Uuui 
normal,  and  on  microscopic  examination   the   hepatic  cells  show   either 
fiilty  dcgu Herat iuu  or  necrusis  sueh  as  occius  iu  acute  infectious  disoases. 
Tlie    red   sCaiue   caused   by  hfemonhage   and    tho    yellow   colour    from 


degeneration  give  the  liver  on  section  a  niiirbled  appearance.  The 
pn>cess  KeemB  to  be  one  of  ninltiplicntion  of  the  nuclei  foUnved  by 
rlegenemtion  of  the  cells.  Tbe  above  description  is  based  on  sixteen 
aiitopeies,  with  nncroacoivic  cxiiminatiouR,  made  by  I'illiot.  It  will  be 
seen  that  they  are  aomutbing  like  tbe  changes  observed  in  acute  utrophy 
of  the  liver.  Scbmorl  (€1)  in  fifteen  autopsies,  and  Winkler  (74}  in 
nine,  found  in  every  ease  changes  in  the  liver  like  those  described  by 
PiUiet.  In  a  case  published  by  Sir  J.  Williams  (73)  the  liver  was 
cxanimcd — "it  was  somewhat  enlarged,  and  pre-sonting  vacuolated  cells 
and  disseminated  points  of  necrotic  tissue."  lie  says  :  "The  conditions 
presented  by  the  livtr  can  only  be  the  result  of  severe  contamination  of 
the  bltMHl."  Hypolitt*  haa  rcfmrted  cases  ja  which  changes  like  thoae 
described  by  Pilliet  and  T.etienne  wer«  found  in  the  liver. 

Tht  .^)lffn. — This  orgjin  is  swollen  and  shows  haemorrhages  nnder  its 
capsule  and  into  its  sub«it«ncc.  The  hcfmorrhapes  may  be  so  groat  as  to 
strip  off  the  capsule  extensively,  or  to  reduce  the  splenic  substance  to  a 
pulp.     These  changes  are  like  those  which  take  place  in  the  liver. 

Tk^  luitijA — These  are  always  congested,  with  ecchymoses  undernen-th 
the  pleiu-a3.  There  are  often  pulmonary  apoplexies,  and  sometimes  blood 
in  the  bronchial  lii1»^. 

T/i^  hetiji.- — The  right  side  of  tbe  heart  always  contains  clot.  The 
hypertrophy  of  tbe  heart  (which  it  is  now  generally  agreed  takes  place  in 
pregnancy)  is  said  by  Lohlein,  speaking  from  16  autopsies  in  which  tho 
heart  was  weighed,  to  bo  grcnter  lit  pregnancies  i\iih  cclani[)sia  than  in 
pregnancies  without  eclampsia.  As,  apart  from  pregnancy,  renal  disease 
goes  with  hypertrophy  of  the  heart,  this  is  not  surprising, 

7'he  brain.~ln  describing  the  clinical  history  of  the  disease  I  have 
referred  to  the  occa-sional  occurrence  of  cerebral  ba*morrhiigc.  But  us 
a  rule  the  central  nervous  svstem  shows  only  such  vague  changes  as 
"hypersemia,"  "  congestion,"  "aniemia,"  *'CBdema,"  "serous  efTusion," 
etc.,  the  signiticance  of  which  I  shall  point  out  in  considering  the  theory 
of  the  disease. 

Fui  rmf)oli. — Virchow,  in  four  cases  of  eclampsia  examined  after 
death  by  him,  foimd  fat  emboli  in  the  lungs  and  in  tbe  glomeruli  of  the 
kidneys.  He  was  unable  to  explain  whence  tbe  fat  comes ;  indeed,  he 
does  not  think  there  is  any  relation  between  the  fat  emboli  and  the  other 
phenomena  of  tbe  disease.  His  discovert',  thcrefort,  does  not  instrtict  us 
much  ;  but  a  fact  in  the  disease  vouched  for  by  this  great  pathologist 
deserves  mcntioa  Wlukler  (77)  found  fat  embolism  of  the  lung  in  one 
case. 

Pathology.— "VTe  know  not  the  cause  of  eclampsia ;  therefore  there 
has  been  much  specidation  about  tbe  nature  of  it.  Hypotheses  long 
current  call  for  considcmtion  :  therefore  1  will  not  pass  them  by  without 
giving  my  rensons  for  thinking  them  inadeqiwte.  For  aeurologista  they 
may  be  extinct,  but  they  oflen  reappear  in  case  reports,  and  even  in 
text-books  on  midwifery. 

The  oldest  views  ascribed  the  disease  to  certain  brain  conditions : 
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ansemia,  congestion,  or  oedema  of  the  brain.  If  any  one  of  these  in- 
consistent morbid  states  were  proved  to  be  constant  in  eclampsia,  il 
would  not  carry  us  far  in  the  explanation  of  the  disease  ;  for  wo  shonW 
have  still  to  ask  why  the  brain  was  anaemic,  congested,  or  oedematou, 
as  the  case  might  be. 

AruBmia  of  the  brain,  especially  of  the  medulla  oblongata,  has  ben 
adopted  as  an  explanation  for  the  following  reasons  : — (i.)  On  post-morten 
examination  it  has  been  thought  that  the  brain  looked  anasmic.  Bat 
whether  the  brain  looks  aneemic  or  congested  depends  upon  whether  the 
chest  or  the  skull  be  first  opened.  If  the  chest  be  opened  first,  and  tlu 
great  veins  cut,  the  blood  drains  out  and  the  brain  looks  antemic ;  if  the 
skull  be  opened  first,  the  cerebral  vessels  are  full  and  the  brain  lo(^ 
congested.  Even  if  this  error  were  guarded  against,  aneemia  of  the  bnin 
would  only  show  its  condition  at  the  time  of  dying,  not  its  state  at  the 
beginning  of  the  disease,  (ii.)  That  at  the  beginning  of  the  fit  the  fact 
is  pale.  But  Moxon  showed  that  one  of  the  first  phenomena  of  an 
epileptiform  or  epileptic  seizure,  in  almost  every  case  in  which  the  point 
has  been  investigated,  is  a  temporary  stoppage  of  the  pulse.  This  is  t 
part  of  the  fit,  and  it  sufficiently  accounts  for  the  paleness  of  the  fact. 
If  we  assume  that  this  cessation  of  the  heart's  action  causes  antemia  of 
the  brain,  and  that  the  ansemia  of  the  brain  causes  a  fit,  we  still  have  to 
explain  why  the  heart  stops.  If  cerebral  ansemia  explains  the  phenomem 
of  the  fit,  it  explains  not  why  the  fit  occurs.  I  think  it  does  not  expliio 
the  phenomena ;  for  in  ordinary  syncope  we  have  the  same  pallor  and 
slowing  of  the  heart,  but  an  epileptiform  fit  is  not  tlie  result,  (iii.)  That 
in  animals  ligature  of  the  carotid  and  vertebral  arteries  produces  fits, 
and  contraction  of  those  vessels,  by  spasm  of  their  muscular  fibres,  has 
been  supposed  to  act  in  like  manner.  But  Moxon  showed  that  vaso- 
motor nerves  cannot  contract  vessels  anything  like  as  much  as  a  ligature; 
and  that  the  contraction  effected  by  vasomotor  nerves  is  too  slow  and 
gradual  to  account  for  the  suddenness  of  an  epileptiform  attack. 

Congestion  of  the  brain. — The  fits  have  been  attributed  to  "  congestion 
of  the  spinal  cord  " ;  but  as  they  affect  the  face  this  is  obviously  an  in- 
sufficient explanation.  "Congestion  of  the  brain  and  spinal  cord  "  is  one 
of  the  oldest  notions,  dating  from  Mauricean.  The  lividity  of  the  face 
and  the  fulness  of  the  veins  in  the  neck  leave  little  doubt  that  during  the 
fit  the  brain  is  congested ;  and  the  liability  to  loss  of  memory  and  in- 
sanity after  eclampsia  may  be  explained  by  damage  to  the  brain  bv  this 
congestion.  But  congestion  in  the  fit  proves  not  that  congestion  caused 
the  fit.  Moxon  showed  that  in  the  morbid  conditions  attributed  to 
congestion  of  the  brain  (epilepsy  included)  there  is  no  ei-idence  of  such 
congestion  ;  and  that  where  congestion — that  is,  nn  excessive  determina- 
tion of  blood  to  the  brain — is  undoubtedly  present,  there  is  neither 
epilepsy  nor  any  disturbance  of  brain  function  whatever.  [Firf*  art 
"Circulation  of  the  Brain,"  p.  239.) 

(Edema  of  the  hrain. — This  is  known  as  the  "  Traube-Rosenstein  " 
theory.     According  to  this  view  the  primary  factor  is  a  watery  condition 


of  the  hlooil.  I  dn  not  know  that  tlie  blood  of  eclamptic  patienu  has 
been  pi-ovcd  to  bo  more  watery  than  that  of  other  palieuU;  but  1  paas 
hy  this  objection.  From  the  watery  conilition  of  the  blood  icatilta 
a  transudation  of  Benim,  which  may  be  aidwl  by  the  high  bloud- 
prpBsure  usuully  present  in  eclampsia.  Thn  oxuded  senim  makoa  the 
brain  wdernatons  ;  and  tbo  swollen  tissue  squeezes  the  blood -vessels,  thus 
producing  aniomia  of  the  brain,  from  which  ept-iiii;*  the  eclampsia. 

Besides  what  I  have  said  in  considering  the  ndation  of  ansmia  of 
the  brain  to  fits,  there  are  two  grave  objections  which  prevent  me  from 
accepting  this  supposition.  The  first  is,  that  when  the  exudation  reached 
such  a  degree  that  the  raKlomatoua  brain  tissue  roinprcssed  the  vessels, 
the  pressure  outside  rhe  vessels  would  be  greater  than  the  pressure  within 
them  ;  and  as  soon  as  this  became  the  case  transudation  would  stop.  The 
second  i«,  that  transudation  from  the  vessels  wotild  go  ou  in  other  parts 
of  the  body  as  well  na  in  the  brain — indeed,  to  a  much  greater  extent 
than  in  a  ca\"ity  bounded  by  an  unyielding  bony  case  :  and  we  should 
find  the  tendency  to  eclampsia  to  be  in  proportion  to  the  amount  of 
cedema.  The  reverse  is  the  case  ;  in  many  cases  of  eclampsia  there  is  no 
cedcma. 

Exalte  nervous  Unsion. — Another  notion,  received  with  laudation  at 
the  time,  we  owe  to  the  fjicile  pen  of  Dr.  ICobert  Barnes ;  it  is  that  during 
pregnancy  there  is  a  state  of  "exalted  nervous  tension,"  a  stonng  up  of 
nerve  force  for  the  purpose  of  delivery,  Mdiich  in  some  subjects,  owing  to 
a  hydraimie  and  poisaneil  condition  of  the  blood,  bursts  out  in  a  sort  of 
explosion  before  delivery.  We  have  no  way  of  measuring  "  nervous 
tension"  or  nervous  force,  and  we  cannot  say  whether  tlie»e  things  are 
exalted  or  inerejiscd,  or  the  reverse;  and  "exalted  nervous  tension" 
is,  therefore,  a  phrase  empty  of  meaning,  which  only  obscures  the 
subject. 

J'h^.  i/txie  thfory. — I  cannot  put  this  more  clearly  or  more  tersely  than 
it  has  been  put  by  Charpentier  (2.^),  "  the  urine  of  healthy  people  Ih  highly 
toxic."  On  the  contrary,  the  urine  of  certain  sick  people  is  not.  As 
physiology  authorises  us  not  to  consider  tho  different  poisons  contained 
in  urine  (Bouchai-d  has  isolated  seven)  as  producl-s  elaborated  in  the 
kidneys,  these  poisons  mu^t  be  in  tho  blood.  But  toxic  products  cannot 
he  present  in  the  blood  without  the  organism  suflfering.  They  ought  to 
be  eliminated  in  exact  proportion  to  their  fomifttion  in  the  blof>d  ;  and 
this  f'liminaiion  i«  done  by  the  kidneys  in  the  urine.  If  the  bloofi  is  not 
normally  toxic  and  we  are  in  health,  it  is  because  the  urine  ia  normally 
toxic,  and  incessantly  takes  from  the  blood  its  toxicity. 

While  the  kidneys  act  regularly,  the  elimination  of  toxins  from  ihe 
blood  is  i-egidar  and  incessant ;  and  from  this  etptilibrium  results  the 
normal  condition — tho  state  <if  health.  If  this  equilibrium  be  disturbed, 
the  organism  suffers  and  di«ease  is  produced. 

In  the  individual  thus  diseased  two  conditions  may  occur:— 

1.  There  may  bo  excessive  production  of  toxic  niatlor. 

2.  There  may  he  inauflScient  elimination  by  the  kidney. 
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In  the  albuminuric  patient  the  urine  is  mucli  less  toxic  than  in  die 
normal  state,  and  in  the  eclamptic  the  toxicity  of  the  urine  hardly  exisU. 
In  the  latter  the  two  conditions  above  mentioned  concur  with  their 
maximum  intensity.  In  them  there  is,  on  the  one  hand,  diminuti<»i  of 
the  urinary  secretion,  which  may  go  almost  to  anuria  ;  and,  on  the  other 
hand,  absence  of  the  toxicity  of  the  urine  with  arrest  of  the  eliminatifm  of 
toxines.  From  this  arrest  of  elimination  comes  accumulation  of  the  non- 
clirainated  toxins  in  the  blood,  and  appearance  of  the  phenomena  known 
as  lu-^mic,  which  always  coincide  with  the  disappearance  of  the  toxicity 
of  the  urine. 

This  accumulation  of  toxins  in  the  blood  of  albuminurics  is  to-day  > 
fact  Announced  in  1886  to  the  Society  of  Biology  by  DoUris,  it  bat 
been  confirmed  by  the  observations  of  Tarnier  and  Chambrelent,  who 
have  not  only  proved  that  the  toxicity  of  the  blood-serum  in  puerperal 
eclampsia  is  very  considerable,  but,  further,  that  this  toxicity  of  the 
blood  senim  is  in  inverse  proportion  to  the  toxicity  of  the  urine. 

We  have  the  following  evidence  in  support  of  the  above  statement : — 

Dol^ris  and  Butte  extracted  from  the  blood  of  eclamptic  patienb 
a  crystalline  substance  possessing  toxic  properties — capable,  that  is,  U 
quickly  killing  rabits,  guinea-pigs,  and  sparrows.  But  we  know  not  yet 
the  nature  or  the  mode  of  production  of  this  substance. 

According  to  Bouchard  (9),  the  average  toxicity  of  the  urine  is  about 
45  cc.  per  kilogramme ;  that  is  to  say,  that  a  rabbit  can  be  killed  by 
injecting  into  it  4*5  per  cent  of  its  weight  of  the  urine  of  a  healthy  man. 
This  estimate  is  liable  to  variation  one  way  or  another.  Bouchai-d  puts 
3  and  6  per  cent  as  the  limits  of  normal  variation ;  that  is,  that  3  per 
cent  of  the  animal's  weight  of  some  healthy  urine  will  kill  it  ;  while  C  per 
cent  of  some  other  urine,  also  from  healthy  persons,  may  bo  required  to 
cause  death.  The  toxicity  of  the  urine  varies  at  different  times  of  the  dav  : 
tlie  above  figures  apply  to  the  whole  urine  passed  during  twentv-four 
hours.  Laulani6  and  Chambrelent  found  that  the  toxicity  of  the  urine 
of  healthy  pregnant  women  is  much  less  than  that  of  urine  from  healthy 
individuals  not  pregnant.  They  made  six  experiments,  and  found  a 
toxicity  represented  by  the  figures  5'5,  6'9,  9*5,  10,  12-5,  and  15, — all  of 
them  less  than  the  average  estimate  of  Bouchard  for  that  of  health.  Thev 
hold  that  this  diminished  toxicity  of  the  urine  indicates  that  the  organism 
of  the  women  at  the  end  of  pregnancy  must  be  more  or  less  saturated 
with  toxic  matters.  Blanc  has  performed  thirteen  similar  experiments, 
and  found  that  the  average  toxicity  of  the  urine  of  women  in  the  last  two 
months  of  pregnancy  was  7'6  per  cent — a  result  agreeing  with  those 
above  quoted  in  showing  a  less  toxicity  than  that  of  health.  He  also  made 
eight  experiments  with  the  urine  of  lying-in  women,  and  found  that  in 
them  the  average  toxicity  was  5  per  cent,  or  very  nearly  that  of  health. 

Tiirnier  and  Chambrelent  examined  the  toxicity  of  the  blood-serum 
in  two  cases  of  eclampsia.  They  found  the  toxicity  of  the  blood-serum 
to  be  from  3*3  to  4"3  per  cent;  that  of  healthy  blood -serum  being 
about  ten  per  cent. 


Ludwig  and  Savor  havo  exitcrtmanted  with  (u)  the  urine  of 
eight  healthy  womou  in  labour;  (&)  the  blood-serum  of  twelve  heiilthy 
women  in  liibour  ;  (<:)  the  urine  of  sixteen  cusvh  of  oclampaitt ;  {(/)  the 
hhjod  -  awriiin  uf  sixteen  casea  of  CL-liuiiiwia.  They  show  (i.)  tiiut  iho 
hlooil-scrum  of  pri^gnunt  women  is  more  poi»unoU8  than  that  of  women 
not  pregnant ;  (ii.)  chat  the  urine  of  pregnant  women  ia  leaa  poisonous 
than  that  of  women  not  prcgnAut ;  (iii.)  that  the  hlood-serum  of  eclamptic 
pattentii  is  more  puisonoits  than  that  of  healthy  pregnant  wuuieu  :  (iv.) 
that  the  urine  uf  edamplic  [HiticntH  at  the  tiinu  whv.n  lh«;  hhxHl  tuxieiby 
is  at  its  fat^hciitr  is  much  le«s  poisotioua  thari  that  of  healthy  women  ; 
and  (v.)  that  in  eclamptic  |mtients  whu  survivt;,  there  is  a  period  after 
the  fit^  have  ceased  during  which  the  toxicity  of  the  uriiio  is  much 
increased. 

If  the  stiitcmenla  made  in  the  above  paragraphs  tw  correct,  wheuco 
come  the  toxins  1   and  why  are  they  not  eliminated  1 

The  forniaiion  of  theste  toxins  is  a  question  of  physiologiml  chomisti-y 
which  I  am  not  competent  to  discuss.  Bouchard  hohU  that  tliey  are 
formed,  (i,)  in  the  tissues  ;  (ij.)  in  the  secreting  glaurU ;  and  (iii.)  in  the 
bowel — the  hitter  |)oisori8  being  of  two  classes :  <<i)  some  ingesit-d  with 
(ood  ;  (13)  some  formed  by  dccomposiliun  uf  fuud  within  the  bowel.  The 
latter  opinion  is  important  because  upon  it  a  achemu  of  treatment  ha« 
been  foumied.  The  livor  plays  an  impnrtJint  part  in  the  destruction  of 
toxins,  the  kidneys  are  charged  with  their  elimination. 

Kilumpsiti  tiiui  the  urta-tjxrdiun. — If  wo  agree  that  tbo  aymptoma  of 
eclamiisia  are  duo  to  a  poison  or  poisons  in  the  hloixl,  what  is  iti  The 
special  constitucrtl  of  urine  which  is  most  easily  measured  and  contained 
in  the  urino  in  largest  (juantity  is  urea.  With  the  aeule  ronal  discaae 
of  pregnancy  the  excretion  of  urea  is  greatly  lessened  ;  and  with  iu  re- 
esijiblishnient  there  goes  improvement  in  the  patient's  condition.  I 
think  it  can  hanlly  be  douhted  that  there  is  a  rehition  ijetween  the 
phenomena  of  the  disease  and  the  excretion  of  urea. 

But  experimettttj  have  shown  that  it  is  not  ^K)s.sible  to  produce  the 
phenomena  of  eclampsia  by  injecting  urea  into  the  hlo<Hl ;  and  when  the 
elimination  of  urea  is  interfered  with  by  otlicr  forms  of  kidney  disease, 
the  symjitomsare  not  those  of  eclampsia,  lionchartl  (10),  moreover,  found 
tliiit  to  kill  an  animal  with  urcJi  it  was  neoe.ssary  that  there  should  be 
in  the  blooil  nineteen  times  as  much  urea  as  is  nonnally  excreted  in  the 
urine  during  the  twenty-four  hours.  Therefore  the  disease  cannot  be 
one  simply  of  poisoning  by  urea. 

Boucharti  has  isolated  from  the  urino  two  substances  which  produce 
convulsions,  and  one  which  produces  coma.  The  phenomena  of  eelampsia 
can  bo  explained  if  wo  suppose  that  theso  arc  not  eliminated  in  the 
urine,  but  remain  in  the  blotid  to  jjoison  the  nervous  centres  ;  and  wo  can 
explain  the  dilTerencea  between  diBcrcnt  caseSf  as  to  the  number  of  fits 
and  the  <lepth  and  duration  of  the  coma,  by  supposing  ditferences  in  the 
proportion  of  these  poisons. 

Urea  is  iho  most  powci-ful  diuretic  known.     It  scorns  probable  Ihat 

VOL.  vit  3  0 


& 


its  function  is  to  stimiiliuc  the  Itiilneys  to  the  climin.ttion  of  the  (oxia& 
On  this  view  the  rel.itiod  between  the  conviilsigtis  iMid  coma  aud  lb 
diminutiun  uf  urine  iumI  lux-a  is  uxphiiiied  ;  thu  ubsunce  of  ure-a  depriva 
the  kichiuys  of  the  stimulus  which  makes  them  wush  toxins  out  of  tbe 
system.  The  degeneration  of  the  renal  cells  ex{>lains  the  transit  into  tke 
iirino  of  ninch  albumin. 

Is  Ute  dhnxse  unr.mia  t — If  it  be  admitted  that  the  iilnc^ii  is  the  resnlt 
of  failure  of  the  kidney  la  ellinina.te  waste  pnxlucts,  it  may  Im;  asked,  Is 
it  not  the  sixmii  thing  as  ordijiary  urreniia — a  condition  common  tu  liotk 
sexes,  and  ftpiut  from  proynancy  ?  i'uetperal  eclampsia  differs  from 
ordiitury  uneinia  in  thv  following  features : — ^Unemiji  h  a  terminal  sta^ 
in  a  long  illnesa ;  and  from  it  jiationts  do  not  recover,  althmij^h  thoy  may 
for  a  time  got  botttr.  Kcl;imp«ia,  nn  the  other  Imnd,  often  suddenly 
attacks  women  suppoeed  to  be  in  the  bust  of  health  ;  and,  unless  it  be 
quickly  fatal,  its  nsuul  termiimliun  ia  in  perfect  ivcovcry.  L'rasmia  docs 
not  invariiibly  cause  fits  ;  its  symptoms  occur  in  several  different  gronpa. 
Sutton  distinguished  ten  gnch  groups.  In  puorpeml  ec1an)|)sia  there  b 
no  such  variety  ;  the  only  ditfereneos  are  in  the  nunibi>r  of  the  fits  and 
in  the  depth  of  the  coma. 

How  comes  it,  then,  that  the  kidneys  cease  thoir  function  ?  Three 
\'iow8  have  h«en  taken  : — 

1.  The  tncdi(inic<il  hypothesis. — According  to  this,  the  change  in  lli« 
kidney  is  a  restdt  of  the  increased  pn-ssurc  within  the  belly  caused  by 
the  encrnachnient  on  its  8i*ace  by  the  pregnant  utejnis.  This  Is  an  old 
view,  obviously  sugj^eattd  by  the  facta  that  there  is  increased  pressure: 
that  it  is  in  the  later  months  of  pregnancy,  when  pressure  is  gnti^et, 
that  the  disease  comes  on  ;  that  the  disease  atlects  chiefl}*  jirinii^^vidiB^ 
in  whom,  from  the  firmness  of  their  belly  walls,  the  prewiiiro  is  {greater 
than  in  later  pregnancies ;  and  that  thevo  is  an  especial  liability  to 
cclanipaia  wheUj  in  twin  pieguiuicy,  the  tension  is  grtuUer  than  usual. 

Against  this  are  the  facts  that  passive  congt-stion  produces  u  definite 
morbid  state  of  the  kidney,  the  marks  of  which  are  well  known  ;  that 
this  jHtrliciilar  kind  of  kiilncy,  nuc  :n  ]>rcgnant  women,  is  hardly  ever 
found  in  p^itients  who  die  from  oclamjisia  ;  and  when  it  is  prostoit 
eclampsia  has  tieen  absent.  The  argument  from  the  concurrence  of 
liability  to  ecUimpsia  with  especially  grc^it  intra-sibdominiil  pressure  is  met 
by  the  fact  lliat  when  the  falus  dies  the  kidney  disca-se  sometimes 
improves  at  once,  although  the  pressure  remains  as  before  ;  that  the 
frefpiency  of  orlarnpsia  in  pn^gnancies  with  twins  is  not  observed  in 
equally  great  distension  of  the  l>e]ly  brought  about  by  tumours  or  droray 
of  the  amnion  ;  and  that  the  enormous  venous  congestion  produced  by 
heart  or  lung  disease  never  brings  aliout  anything  like  eclanipsin  ;  nor 
can  anything  resembling  culampsia  be  produced  by  ligature  or  thrombosis 
of  the  renal  veins. 

ti.  Xfplmtu. — Tin's  is  a  name  rjithcr  than  a  hypothesis.  Manv  writoni 
on  mitiwiferj'  and  on  renal  clisea^o  have  spoken  of  the  "nephritis"  of 
pregrtaney ;  and  many  rcjiort'ers  of  necropsies  have  said  that  the  kidneys 


were  in  a.  condition  of  "  nophritis."  But  the  latter  statcmonls  have  been 
bHsed  only  on  nakee!-eyo  inspection.  Microscopic  cxaniinatian  Haa  shown 
that  the  disease  is  not  nephritis,  but  an  acute  degenenition  of  the  renal 
epithelium.  Further,  \vbcn  p^tticnts  the  suhjeet  of  uniiut;3titjnablo 
nephrilis  bccuniu  pregnant,  they  often  go  through  pcegnuncy  and  labour 
without  edampaia. 

3.  TU  toxic  hyftothfsii. — Wendt  has  well  presented  the  evidence 
for  this  hypothesis.  On  this  view  the  disease  is  due  to  a  blood  poison. 
The  accuunt«i  thai  I  have  i|UoU>d  of  the  niicruscopicul  examination  of 
kidneys  from  cases  of  eclampsia  show  microscopic  appeamnces  like  those 
found  aft<!r  dfiath  known  to  have  be**n  c-Miised  by  blood  poisoning 

There  are  two  actite  diseases  to  which  pregnant  women  are  liable  : 
acute  atrophy  of  liver,  and  the  acute  degeneration  of  the  kidney  which 
produces  ^.*c]ani(jsia.  In  each  of  these  disejises  morbid  changes  occur  both, 
in  the  liver  and  in  the  kidneys.  In  acute  atrophy  of  thn  liver  it  has  long 
been  known  th.it  the  kitineys  arc  always  chsejised  like  the  liver,  but  to  a 
less  degree.  In  ei:Uinipsi.-i  the  morbid  anatomy  of  the  liver  has  only 
recently  been  studied  ;  but  in  the  cas<-s  in  which  the  liver  has  been  well 
examined  after  death,  changes  in  it,  liko  those  of  acute  atrophy,  but  leas 
in  degree,  have  always  been  found.  A  distinctive  clinical  phenomenon 
of  acute  atrophy  of  liver  is  the  presence  in  the  urine  of  lencin  and 
tyrosin,  in  such  rjuantities  as  to  make  their  detection  easy.  Sir  J. 
^VilliilnlS  has  published  two  cases  of  eclauipsin,  iti  one  of  which 
Icuciti  was  present  in  the  urine,  and  in  the  otlier  both  leuciri  and  tyroain 
were  found  wdicn  searched  for  by  chemical  mi'thods.  I  know  of  no  other 
recorded  case  in  which  they  have  been  sought  for  in  the  same  way.  In 
both  diacases  convulsions  and  conm  arc  prominent  features.  Both 
diseases  are  very  acute.  Acute  atrophy  of  the  liver  runs  its  course 
within  five  days;  eclampsia  as  a  nde  within  forty-ciyht  hours.  The 
phenomena  of  acute  atrophy  of  liver  are  so  like  those  of  phosphorus 
poisoning  that  some  have  tjdicn  all  attch  ciu=cs  tu  be  instJincea  of  phos- 
phorus poisoning  in  which  the  source  of  the  poison  had  iieen  overlooked. 

Clifford  Allhutt,  in  an  ar^iment  in  support  of  the  toxic  hypothesis 
of  puerperal  albuminuria,  hu>  ilniwn  attention  to  the  points  of  re- 
semblance between  the  renal  disease  of  pregnancy  and  lead  |>oisoning. 
I  can  hardly  donlit  that  the  two  diseases  are  closely  allied.  In  Ixith 
the  extreme  suddenness  of  their  onset,  often  without  the  slightest  warn- 
ing, i»  what  we  sboulil  expect  if  a  poison  from  without  attacked  tho 
patient.  If  it  were  the  case  that  tho  patient  was  poisoned  by  products 
formed  in  her  own  tissues,  and  normally  excreted  by  the  kidneys,  fuul 
that  the  poisonin;^  took  place  in  consetiuenee  of  the  kidneys  gradually 
Hiiding  greiiter  and  greater  ditEeulty  in  getting  out  tho  toxic  stuff,  and  at 
length  failing  in  the  task,  we  shoulii  expect  the  final  storm  of  grave 
symptoms  to  bo  preceded  by  indications  of  gradual  failure.  On  tho 
hypothesis  that  the  process  is  a  breakdown  under  a  load  of  accumulated 
ftrrc-ai-s,  I  find  it  difTicult  to  undereUmd  the  onset  of  the  dtsea-io  within  a 
few  hours  in  an  apparctktly  healthy  subject,  and  the  rapid  and  complelo 
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recovery  which  somciiiiiL's  Uikcs  platro  uvon  during  pregnancy  and  wittuoi 
i\\Q  death  oi  the  child. 

These  coriAitler^tions  made  me  think  it  prd^uble  that  aculc  aC-rophv  ol 
the  liver,  and  the  acute  degeneration  of  the  kidney  that  leads  to  ccLfttnpiii, 
like  phosphorus  poi>(oiiiiig,  and  the  BcarUtinul  kidney,  are  all  do*  tu 
a  poison  or  poisotis  from  without.  Bui  this  is  only  an  opinion.  If  th« 
[w'aim  exiala,  w«  know  notliiiig  jiliont  it. 

A  microbe  hiu>  hecn  ouUitated  from  the  ttrine,  and  has  Ixsen  saud  to 
be  the  cause  of  the  disease.  But,  seeing  how  ubit)uiU)iis  niicrohea  are,  il 
is  not  enough  that  a  mlcnjlK:  should  Ik:  found  in  the  urine  ;  tve  want  t« 
know  the  distinctive  char,-Lcters  of  this  microbe,  and  that  it  occun  b 
eclamptic  pjitients  Jind  no  othprs ;  and  these  things  we  do  not  know  vi-L 
The  observiitious  and.  exptiriment^  that  have  l>cen  nuule  are  contn- 
dictory.' 

Diagnosis. — Puerperal  eclampsia  has  to  be  diBtin^ished  frnm — 

(i.)  Epilepsy. — In  the  latter  disease  (a)  there  is  usually  a  hisLoi7  ilut 
the  patient  ha,*  been  liable  to  fits  ;  but  sometimes  the  atniiii  of  lahonr 
will  produce  an  epileptic  til  in  a  j>aLicnl  not  previounly  embjoct  to  then. 
(i)  The  quantity  of  urine  is  not  diminished,     (c)  There  is  no  allptiniinuruL 

(ii.)  liystfiiciii jits.^-lw  those  the  jwticnt  doea  not  loso  cnnscion^tiew. 
Touch  her  conjunctiva  with  a  clean  finger  and  reflex  closttro  of  lb* 
eyelids  will  follow.  She  does  not  biu^  her  tongue.  There  is  no  siipprrs- 
sioii  of  urine ;  on  the  contrary,  the  fit  is  followed  by  the  pnssage  of  mncli 
pale  urine.      There  is  no  Albuminuria. 

(iii.)  Fiis  from  ormmc  hmin  dUea&e. — This  may  be  old,  such  as  t 
cerebral  tumour  or  abscess.  In  thix  case  there  will  bo  a  hielory  of 
headache,  vomiting,  and  probably  of  previous  fita;  there  will  probably  be 
optic  neuritis  and  po&sibly  looil  ptralysia.  It  may  Jm  new,  such  u 
cerebral  htetni)rrhagu,  embolism,  or  m-juiiigitis.  In  these  diseases  there  i* 
nob  suppression  of  urine  ;  if  albumin  be  pi-esent  in  the  urine  it  will  nut 
be  in  %\v;\\  [pianiity  as  to  niake  the  urine  solid  on  boiling;  and  the  flu 
M'ill  be  at;com[Kiuied  or  followed  by  localised  jiJiralysis. 

Treatment. — \V"o  ilo  nol  yet  know  enough  about  piuirperal  eclamiisift 
to  be  able  when  first  adled  to  predict  the  course  of  a  given  case — whether, 
the  patient  will  get  well  or  whether  &he  will  die.     Hence  when  a  pation 
after  being  treated  in  a  particular  xvay,  has  recovered,  w-o  cannot  sureir 
say  that  the  recovery  was  the  result  of  the  treatment.     Treatment  tnav 
have  hel|ied   recovi?rv,  or  it  may   have   hindered  it,     A  Berit'3   of  cases 
treated  only  by  putting  the  patient*  nndiT  favourable  general  conditions 
wfiuld  help  us  much  ;  but  echimpsia  is  a  disease  so  fesirful  to  tho  onlook 
that  few  medical  men  have  the  courage  to  let  paliciita  alono  who 
BiiflTering  from  it. 

Tho  treatment  of  eclampsia  is  therefore  Iiased,  not  on  ascertained  fac: 
but  largely  uii  empiricism.      No  treatment  has  been  proved  to  do  good. 

I  pur])Dse  fii-st  to  consider  tho  diflTerent  methods  of   treatment 
have  been  widely  used,  and  to  point  out  what  I  take  to  be  the  adran 
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and  (lisa<lvantAgos  of  each.     Then  1  shall  try  to  point  out  the  application 

of  these  methods  to  diflerent  sUiges  of  the  disease. 

Hleeiiintf. — Thia  deserves  fin*t  meiilioii  because  it  h  the  oldest.  [ 
siippt^a  it  began  to  Ite  u»ed  at  a  time  wliuii  it  wius  cusLomury  to  bleed  for 
almost  every  diacaso.  F.  H.  liam  shot  ham  (5(1)  saya  bleeding  ia  our 
"  sheet  anchor  "  in  this  diseasio ;  and  ho  retlcftod  rhe  opinion  of  his  time. 

There  are  two  arguments  in  favour  of  vonesctilioii — one  (a)  theore- 
tical, the  other  {1}  empirical,  (a)  The  theoretical  argument  is  that  in 
eclampsia  the  pulae  is  gonerally  one  of  high  pressure,  that  bleeding 
reduct'3  blood- pressure,  and  therefore  is  beneficial.  JIou-,  first,  the  pulie 
ia  not  of  high  presaiira  at  every  stage  in  every  case  of  eclampsia;  there- 
fore, aasuming  the  foregoing  argument  to  \\e  correrf.,  blpwiing  ifl  not 
indicated  in  every  case  of  oolampaia,  but  only  in  those  with  high  Wood- 
pressure.  But,  further,  this  hypothesis  assumes  that  for  a  patient  with 
eclanipaia  hif,'h  arterial  prcasure  is  a  bad  thing,  and  that  if  the  pressure 
can  bo  lowi'n-d  the  patie.nt'H  conditinn  will  be  improved.  Now  there  is 
not  a  particle  of  evidence  that  I  know  of  to  show  that  this  is  so.  For 
aujiht  wc  know  to  the  contrary,  il  may  be  good  in  this  disease  for  the 
arterial  pressure  t»*  l>o  high. 

The  cmpiricul  argument  ia  that  experien™  has  shown  that  in  most 
cases  after  bleeding  fits  do  not  follow  one  another  so  quickly  as  they  did 
before  the  blewiing.  Thus  Charpentier,  out  of  210  eases  treated  by 
bleeding,  found  thai  the  fits  diminished  in  fre([uency  or  ceased  in  D2, 
were  incrtMuod  in  froipioncy  in  spil-eof  bleeding  in  46,  and  were  unaffected 
as  to  frequency  in  73.  This  apparent  preponderance  may  only  have 
been  duo  to  the  bleeding  having  been  practised  late  in  the  cotirse  of  the 
dispjise.  As  two-thirds,  at  laist,  of  cases  of  eclampsia  end  in  recovery, 
any  treatmnnt  not  injurious  ought  to  Ix*  followed  by  at  le;wt  Bfi  per  cent 
of  recoveries.  This  lessening  in  the  frequency  of  the  fits,  i  think,  ia  a 
good  reason  for  siipp<isit(g  that  bleeding  ia  at  least  of  temporary  benefit ; 
and  for  adopting  this  measure  unless  it  is  shown  to  be  injurious.  The 
older  authors  pmctisod  very  large  bleeding.  F.  H.  Ramabntham  says 
bleeding  "should  not  he  restmined  until  a  sensible  effect  be  made  upon 
the  pulse,  or  commencing  pallor  of  the  lips  indicate  approaching  faint- 
ness."  Such  gnmt  bleeding  as  thia  ia  injurious,  for  it  weakens  the 
patient ;  and  it  therefore  should  not  he  carried  so  far  unless  the  benefit 
is  so  decided  as  to  ovprweigh  this  disadvantage. 

The  large-It  figures  for  comparison  of  the  results  of  blewling  with 
thoao  of  other  treatment  are  those  of  the  IlApital  dps  Cliniquos  in  Paris, 
during  the  years  18.'J4  to  1872,  published  by  Chantreuil  (19),  and 
embracing  KiO  cases,  and  of  the  Paris  Matemite  during  the  years  ISSO 
to  18.'>7,  and  1864  to  1S71,  conipiWl  by  Tarnier,  and  published  by 
Charpentier.     The  figures  are  as  follows  : — 
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Bleeding. 

Non-BIe«dlcg. 

COBU. 

Deaths. 

PercentAge. 

Cues. 

Deaths. 

FArcantiCB. 

Chautreuil 
Charpentier 

Total 

82 
29 

87 
11 

44 
38 

48 
16 

11 

8 

23 
50 

111 

48 

43-2 

64 

19 

297 

There  are  conditions,  such  for  instance  as  antiseptics  and  the  accidents 
of  labour,  which  in  the  cases  on  which  these  figures  are  founded  may 
have  influenced  the  results  more  than  the  treatment.  Without  fuller 
information  about  the  cases  than  is  given  in  the  works  from  which  they 
are  quoted,  I  cannot  assert  that  these  figures  are  conclusive.  They  go  to 
show  that  blood-letting  in  eclampsia  is  injurious  and  not  beneficial.  But 
we  cannot  be  sure  from  them  that  there  are  no  cases  of  eclampsia  in 
which  bleeding  can  possibly  do  good.  Bleeding  as  a  routine  treatment 
and  in  large  quantities,  is  no  longer  practised  in  eclampsia.  But  in  a 
plethoric  patient,  with  a  full  hard  pulse,  much  lividity  and  pulmonary 
congestion,  I  think  a  moderate  venesection  may  do  good  by  relieving  the 
right  heart. 

On  the  toxic  hypothesis  of  eclaimpsia,  the  temporary  benefit  mav  be 
explained  by  supposing  it  to  be  consequent  on  the  withdrawal  of  pai-t  of 
the  toxic  matter  from  the  circulation.  But  obviously  all  the  toxic  stuff 
cannot  be  withdrawn,  and  therefore  bleeding  can  at  best  be  but  a  palliative 
measure. 

Emetics. — It  has  been  advised  to  begin  the  treatment  by  an  emetic, 
I  can  see  no  good  reason  why.  1  think  it  a  bad  practice — first,  because  the 
straining  accompanying  the  vomiting  produces  venous  congestion  of  the 
lungs  and  brain,  like  that  caused  by  the  fit ;  and,  secondly,  because  if  the 
patient  should  vomit  during  a  fit,  the  vomited  matters  may  get  into  the 
air-passages. 

Purgation. — It  is  almost  a  routine  practice  to  begin  the  treatment  of 
eclampsia  with  a  purgative,  mainly,  I  think,  because  it  relieves  the 
minds  of  onlookers  to  see  that  something  is  promptly  done ;  and  a 
drop  of  croton  oil  is  easily  put  on  the  tongue.  The  alleged  reason 
is  that  scybala  in  the  bowel  may  cause  fits  by  reflex  irritation,  but  I 
submit  that  this  charge  might  more  justly  be  brought  against  the 
purgative.  I  know  of  no  other  class  of  patients  in  whom  scybala  are 
held  answerable  for  fits.  A  more  valid  but  still  insufficient  reason  is, 
that  in  mania  a  brisk  purge  often  does  temporary  good.  Another  reason 
is  that  purgation  used  to  be  a  routine  treatment  of  urtemia.  But  the 
late  Dr.  Sutton  %vas  of  opinion  that  purgatives  in  urwmia  are  not  only 
useless  but  injurious,  and  I  have  known  no  one  whose  opinion  on  a 
therapeutic  question  was  entitled  to  greater  respect  than  that  great 
pathologist.     I  know  of  no  reason  for  thinking  that  purgation  does  good 


in  eclampsia ;  I  think  it  more  likely  to  do  harm ;  and  it  has  the  grave 
pnwtlcjil  disadvantage  that  it  interferes  with  rKe  collection  of  the  urine, 
and  thus  deprives  u.s  of  the  best  means  of  prognosis.  Therefore  1  advise 
iLgninst  the  ndminiiitnilion  of  ;i.  pnr<;iitivc. 

Chloroform, — Aa  fits  are  provoked  by  peripheral  ctiimiii,  it  would 
seem  good  practice  so  to  treat,  the  patient-  aa  to  protect  hor  tvervnus 
centres  from  such  stimuli.  Thia  can  be  clone  by  keeping  her  una-stlietiscd 
with  ehloroforni.  To  do  this  effectively  the  ]xuticnt  iiiutit  be  kept  under 
chloroform  until  slie  }uis  been  bo  long  in  quiot  sleep  without  Jits  that  it 
may  be  inferred  that  the  tits  have  ceased.  It  is  aljsurd  to  talk  about 
giving  chloroform  when  the  fits  come  on;  a  fit  is  not  preceded  by 
warning  symptoms  giving  pure  and  timely  notice  of  its  onset.  "When  a 
fit  comes,  it  is  over  long  before  the  patient  can  be  anrestbctised  ;  besides, 
during  the  first  [Kirt  of  the  fit  the  chci^t  is  Hxed,  80  that  the  patient 
cannot  inhale,  tf  the  pitLcnt  be  comatose,  chloroform  is  superfluous;  if 
tihe  Iw  rerttkmx,  it  niiiitt  be  pu!'lic<l  until  she  is  fully  iitider  its  iiidiience, 
and  kept  up.  If  fit.s  do  nni  recur,  after  an  hour  or  two  the  drug  may  he 
withheld  ;  and  if,  when  thia  is  done,  the  [Kitient  continues  tranqnilly 
sleeping,  it  nuiy  be  put  lu^ide.  If,  un  the  contrary,  the  patient  become 
restless,  it  must  be  resumed.  So  to  keep  a  ]viticnt  under  chloroform 
required  the  continual  attention  of  a  medical  man  for  many  hours 
together,  a  requirement  which  sometime*  makes  it  impossible  to  carry 
out  this  treatment;  fur  in  country  pmctieo  the  doctor  may  be  without 
a,ssi3tancE,  anil  may  have  nther  ca.sca  to  att/md  to  of  an  equally  serious 
kinil,  ca-sc9  in  which  the  harm  from  the  postponement  of  neres-sary  treat- 
ment may  be  more  certain  tlmn  that  resulting  from  the  wiibbolding  of 
chlorufonn  in  ccljimpsi.'i.  There  is  risk  of  death  fmtn  tin;  anifstbetic 
no  doubt,  although,  as  compared  with  that  from  eclampsia,  it  is  so  alight 
aa  to  be  unimportant. 

The  edect  of  chloroform  in  lowering  blood  -  pressure  is  sometimes 
urged  as  a  reason  for  iiii  u.>ic  In  eclarupijia.  ^Vhat  I  have  said  about 
blood-pressure  under  the  hcjid  of  blecfling  applies  here  also. 

Morphia.' — Manning,  in  1771,  recommended  opium  for  puerpeml 
convulsions,  but  only  in  small  doses,  and  combined  with  bleeding. 
Bland,  in  1794,  advised  a  grain  of  opium,  or  twenty  drops  of  the 
tincture,  every  hour  or  two  for  three  or  four  doses,  so  that,  had  his 
influence  been  wide,  he  would  have  been  entitled  to  the  credit  nf 
initiating  the  treatment  of  edaniiwia  with  opiates.  But  his  teaching 
was  not  followed.  The  place  which  morphia  holdft  among  our  resources 
again.%t  puerperal  eclampsia  is  chiefly  due  to  G.  Veit  of  Bonn. 

The  treatment  consists  in  giving  morphia  by  hypodermic  injection  id 
such  largo  doses  as  to  keep  the  ptilietit  deeply  narcotised.  Veit  begins 
with  half  a  grain,  and  goes  on  with  further  doses  of  a  quarter  of  a  grain 
each  if  nece.i*iry.  Within  from  four  to  seven  hours  he  has  given  as 
much  as  three  grains.  The  object  is  to  produce  and  to  maintain  deep 
sleep  :  so  long  as  ^■ny  restlessness  continues,  more  morphia  must  be  given. 
Veit  has  treated  sixty  cases  in  this  way,  with  only  two  deaths.     The 
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cases  in  which  he  has  been  told  of  its  failure  in  the  hands  of  others  an 
those  in  which  the  timidity  of  the  medical  attendant  has  prevented  him 
from  giving  enough  morphia.  Lohlein  (46)  has  collected  from  eiglit 
different  German  clinics  325  cases  of  eclampsia,  which  had  a  coIlecbTfl 
mortality  of  19*38  per  cent.  The  death-rate  among  those  of  them  irho 
were  treated  with  morphia  (number  not  stated)  was  13*8  per  cent. 
Cases  have  been  reported  in  America  successfully  treated  with  larg« 
doses  of  morphia.  I  have  ftsed  it  with,  I  think,  good  results,  but  I  know 
of  no  writer  whose  experience  of  it  is  so  large  as  Veit's. 

The  obstacle  to  the  general  adoption  of  this  treatment  seems  to  be 
the  long-accepted  dogma  that  opium  is  dangerous  in  Bright's  disease. 
This  is  a  maxim  of  pharmacology  rather  than  of  pathology.  Dr.  Stephen 
Mackenzie  has  shown  that  morphia  may  sometimes  be  given  with 
advantage  in  uraemia,  and  the  figures  of  Veit  certainly  dispose  of  Uie 
maxim  so  far  as  eclampsia  is  concerned. 

Comparing  this  treatment  with  that  by  chloroform,  it  will  be  evident 
that  the  advantage  of  chloroform  is  the  quickness  with  which  the  patient 
can  be  got  under  its  influence ;  but  morphia  does  not  require  the 
continual  presence  of  the  doctor,  and  it  is  safer  to  put  a  patient  in  deep 
sleep  with  morphia  than  to  keep  up  the  inhalation  of  chloroform  for 
many  hours.  The  danger  special  to  morphia  is  its  depressing  effect  mi 
respiration.  This  may  be  antagonised  by  atropine ;  moreover,  danger 
from  this  cause  may  be  reduced  by  keeping  the  patient  on  the  side. 

It  is  obvious  that  when  a  patient  is  already  in  deep  coma  the 
narcotic  is  unnecessary. 

Chloral. — This  treatment  has  been  strongly  advocated  bj  Char- 
pentier  (24).  He  has  got  together  statistics  cnibnioing  ^39  cases,  and 
finds  the  mortality  of  cases  treated  by  chloral  alone  to  be  onlv  4  per 
cent;  that  of  those  tre;itcd  by  chloral  in  comliinatioii  with  other  treat- 
ment, 8'5  per  cent.  He  remarks  that  possibly,  a.s  happens  with  most 
new  remedies,  successful  cases  have  been  published  and  fatal  ones 
suppressed  ;  but,  allowing  for  this,  he  thinks  the  results  too  striking  to 
be  passed  by. 

As  a  patient  with  eclampsia  often  cannot  be  got  to  swallow, 
Charpenticr  gives  the  dnig  by  the  rectum.  He  injects  a  drachm 
dissolved  in  about  three  ounces  of  mucilage.  If  this  be  not  retained  he 
gives  another,  and,  if  necessary,  repeats  it  again  till  it  is  retjiined.  In 
five  or  si.x  hours  he  gives  another  drachm.  This  is  generallv  enouo^h, 
but  he  h;is  given  as  much  as  half  an  ounce  in  the  twenty-four  hours, 
and  others  have  given  even  five  drachms.  W'inckel  (7G)  has  used 
chlonil  in  the  siime  way,  except  that  he  administers  chloroform  until  the 
chloral  has  had  time  to  act.  Out  of  ninety-two  cases  so  treated  he  has 
lost  only  seven. 

These  results  show  a  much  less  mortality  than  that  which  has 
hitherto  been  the  death-rate  of  the  disease  collectively,  namely,  about 
20  per  cent.  But  the  consideration  which  prevents  me  from  acceptine 
these  figures,  or  indeed  those  of  Veit,  as  representing  the  result  of  narcotic 


trcatiQcnt,  applied  to  al!  cases,  is  that  most  medical  men  wonid  think 

it  superfluous  lu  give  oither  chloral  cjr  morphia  to  a  patient  already 
conwtose.  Thus  thoro  would  bo  a  natural  seloction  of  tho  milder  caiws 
for  treatment  with  these  drugs,  CoTuiMirinj/  iho  results  of  the  two 
dnigs,  it  will  Ihj  sueti  lliat  tlioso  of  luorphia  are  slij^liily  the  Itctter. 

I'lhcnrpin. — [>iuphon.-sis  has  lung  btrun  thought  good  treiitment  in 
tirffiniia.  In  this  condition,  a«  H,  G.  Sutton  put  it,  the  "water  circulsc 
tion  of  the  l»otty  "  is  sufipendfld.  )\>  hope  I\v  Tiinkiug  the  pati<'nt  Kweat 
partially  to  re-cstabliiih  this  circulation  ;  and  that  if  we  can  get  wnt-or  out 
through  the  skin  some  of  the  t^ixins  which  are  poinoriug  the  p.'Ltient  may 
be  eliminated  with  it.  The  most  powerful  dinphoreiic  we  huve  ia  pilo- 
carpiu,  a  drug  said  also  to  reduce  ajtcriiil  bloml- pressure.  For  these 
reasons  its  uae  in  puerperal  et-lampaia  waa  some  years  ago  strongly 
recommeTitU'd. 

I  think  this  drug  dnngerotis  in  eclampsin.  It  makes  the  hronchial 
tubes  sweat  ns  well  as  the  skin  ;  it  fills  tlic  itir-tubos  with  fluid,  and  thux 
increjisea  the  temleiicy,  great  enough  already,  lo  pulmonary  complications. 
It  may  even  kill  the  patient  dircictly  hy  Bufi"<K:atio[i.  It  acts  soractimea 
as  ftn  emetic;  and  this  effect  is  \tsiA,  for  reapons  alrwidy  Fi.-ited,  The 
value  of  the  lowering  arterial  prtissnre  I  have  already  discn^ed.  The 
published  results  of  treatment  with  pilocarjiin  confirm  those  theoretical 
arguments.  I  tberefure  advise  that  pilocarpin  be  not  given  in  pucrjieral 
eclanii>fiia. 

Vfmt-mm  vinde  has  been  used  in  America  as  a  treatment  for  eclampsia. 
It  has  been  used  Ui  rc<]ucc  temperature,  hIuw  the  pulte,  and  cau!>e  sweatp 
ing.  The  iloso  is  from  1 0  to  20  minims  of  a  siturateil  tineturo  at  half- 
hourly  intervals  until  an  effect  has  boon  produced.  Its  most  learned  and 
temperate  advocate  was  the  lat«  Professor  I'arvin  of  Philadelphia,  lie 
has  puMisbed  a  list  of  1^\  cases  treated  by  this  drug  with  a  death-rato 
of  only  8  per  cent.  Put  the  list  is  an  aggregation  of  isolated  cases  and 
small  groups  of  ca-ws  piekod  out  of  perio<iic;il«.  Now,  in  matters  thera- 
peutical, suL-cesses  tend  to  puliticity,  non-siiec esses  to  ohlinoti.  Hence,  1 
dmibt  whether  this  collection  of  cases  re;il]y  represents  the  collective 
experience ;  it  represents  only  the  cases  which  practitioners  have  thought 
worth  publishing. 

Bitths.~^T)\e  necessary  antecerJent  to  getting  much  water  out  of  the 
body  is  to  get  water  in.  We  cfin  get  water  into  the  bod}'  and  out  again 
through  the  skin  by  baths  followed  by  packing.  This  treatment  has 
been  applied  to  eelmn(>sia  by  Breus. 

Wrap  the  |Btient  in  a  sheet.  Let  her  be  lifted  in  this  to  the  bath, 
which  should  Iw  at  a  t<>mpeniture  of  102°,  and  let  down  into  it.  Let  her 
lie  in  it  for  half  an  hour,  the  water  being  w/uTnod  from  time  to  time 
(Breus  says  up  to  112^  but  this  is  an  nnbetu-ablo  temperature  for  a 
patient  fully  conscious).  Then  let  the  patient  be  taken  out,  wrapped  in 
a  wiirm  blanket,  so  that  only  her  heail  is  uncovered,  and  let  two  or  three 
more  blankets  be  piled  on  her.     Then  let  her  sweat  profusely  for  two  hours. 

There  are  obvious  limitations  to  this  practice.     It  cannot  be  done 
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uiilc»s  iberi:  i^  a  IxLth  at  biiiLd,  so  that  it  is  somoUmes  impmc titrable.  It 
is  troubk-sumc.  It  cannuL  be  iised  when  labour  is  ailvanccd  and  deliwrj 
imminent,  tior  when  the  jKitient  in  very  restlesB.  In  the  latter  caae  tt  mi; 
be  comhinod  with  the  morphia  treatment. 

t  tbink  tli'O  priiicipio  is  sound,  and  tho  results  recordml  frnm  it, 
though  few,  are  favounible.  When  a  bath  can  bo  got,  and  Labour  lui 
either  not  be-jun,  or  i.s  in  a,n  early  stage,  or  is  over,  I  thtnk  this  treatment 
ia  worth  carrying  out. 

There  are  two  cases  in  which  it  is  especially  calle<l  for.  Fust, 
when  a  patient  is  dying  from  conia,  tlie  fita  have  ceased,  the  pulse  t« 
Hoginning  to  fail,  and  the  temperature  is  normal  or  sultriomiid,  its 
recommendution  is  a  counsel  of  di'sjwiir.  There  is  nothing  else  we  can  da 
Tho  kith  oflci-s  a  chance  of  saving  Hfo.  Secondly,  sunic  eclamptie  patients 
die  with  a  rapidly  rising  i^nipuniLurv,  which  may  rearh  108"  or  109' 
before  death.  In  these  cases  I  think  tho  cold  or  tepid  Iwith  oflbrs  the 
only  Iiope — but  a  giXKl  hope — of  saving  the  patient.  Let  her  be  put  in 
a  bath  at  a  temperature  of  between  7t)"  and  80"^  F.,  and  stay  in  it  from 
a  quarttii'  of  an  hour  to  half  ati  hour,  then  he  wrapped  in  bhitiket^  and 
allowed  to  swait.  Tho  bath  is  here  used  for  a  double  purpose,  to  bring 
down  tfmpuraturo  and  to  aid  elimimition.  I  thtuk  I  Iwve  seen  life  saved 
by  it,  for  without  it  such  cases  almost  invariably  end  in  death ;  indeed,  I 
thictk  its  u.'^o  in  such  cjises  is  impentive. 

That  tho  statistics  of  cases  treated  by  baths  do  not  show  the  brilliant 
results  of  chloml  acid  morphia  I  take  to  bo  inevitable;  foi*  in  the  worst 
cases — those  in  which  chlnroforrn,  cldor.il,  and  morphia  are  plainly  uaeles 
— the  liath  Treatment,  if  the  appliances  are  at  hand,  can  bo  applied  mora 
easily  tlum  in  the  slight  ca.ses. 

Posiiwn. — This  I  think  very  imporUint,  not  for  any  effect  upon  tho 
disease,  but  for  the  prevention  of  the  lung  complicjitions  which  afterwards 
are  so  dangerous.  If  the  jjatient  be  on  her  back,  secretions,  and  piyssibly 
vouiiteil  matters,  will  fill  ibo  air  pussiigos.  Put  tier  on  her  left  side*,  in  tho 
semi-prone  position,  with  her  left  hatid  behind  her  bitck.  In  this  misition 
socrntions  vriW  run  out  of  the  mouth  instead  of  flowing  ba)::k  into  the  air- 
passages.  Observation  of  the  progress  of  labour  will  also  be  easier  in 
this  position.     If  the  patient  be  narcotised  she  will  keep  this  position. 

Ob.itrtrkal  mami'jnnent. — I  believe  that  much  of  the  niortAlitv  of 
puerperal  eclampsia  comes  from  the  ^>ernicious  maxim,  "  Deliver  as 
quickly  as  possible."  IDclampftia  depends  upon  a  disease  of  ihe  kidney 
peculiar  to  pregnancy  ;  and  foj-  its  prevention  I  think  that  labour  shoidd 
be  induced  as  aoan  as  any  considerable  amount  of  albumin  is  found  in  the 
urine,  and  other  treatment  has  not  been  effective.  But  when  the  acut« 
kidney  disease  (cburacteriaed  by  Btfi  and  urine  solid  with  albumin)  is  estab* 
lishcd,  the  time  for  prevention  has  passed,  The  disease  wilt  nin  it4  course, 
and  this  course  is  not  affecteil  hy  deliver}'.  Some  cases  end  in  recovery 
without  delivery;  others  get  worse  after  delivery.  There  is  abundant 
evidence  that  delivery  has  no  favourable  etfect  on  the  disease.  I  speak 
of  natural  delivery.     Forced  delivery  haa  many  bad  efTects.     AlanipitU- 
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tions  provoke  fiU.  Dragging  the  child  through  an  imperfectly  dilated 
genital  passage  involves  tearing  of  the  part^.     Pulling  the  child  away 

when  the  uterus  id  not  contracted  surely  lenxlsi  to  [)ost-{)artuni  lia-iuorThage. 
Ca»are3ii  section  has  been  ]]ru[Kwcd  ;  and  the  hastening  uf  delivery  by 
freely  cutting  open  the  cervix,  vagina,  ami  vulva  (Iiiirhiisftn).  Such 
measures  havft  no  juslltication  unless  imnierliate  dotivery  greaily  benefits 
the  patient,  and  it  does  not.  The  right  course  is  to  let  the  labour  go  on 
with  the  least  possible  interference.  I^ct  the  utcnw  do  its  worli,  and 
interfere  only  if  some  condition  be  present  which  makes  natural  delivery 
impossible. 

[  come  now  to  the  application  of  these  means  of  treatment  to  di'JTcrcnt 
atagen  of  the  disease. 

(i.)  The  {latient  has  had  a  fit ;  she  is  restless  and  hnlf-conscious.  The 
aim  of  treatment  is  to  prevent  further  fit«  by  lessening  the  irritability  of 
the  nervous  system.  We  have  three  agents  for  this  purpose — chloroform, 
mor|ihia,  and  chloral.  The  first  two  arc  more  pnwerft]]  than  the  third, 
and  chloroform  is  the  quicltest,  but  its  prolonged  use  id  «ometiines 
impracticable,  and  not  free  from  risk.  1  therefore  pn-fer  morphia.  Givo 
half  a  grain  of  morijhia  siibcutjineously.  Wait  to  see  its  eflect,  and  if  in 
half  an  hour  the  [tatient  be  not  asleep,  gi\'e  a  quarter  of  a  grain  more,  or 
if  the  [Kittent  Ite  still  very  resllesa,  half  a  grain.  Tf  reKtlesHneiu  be  great, 
80  that  another  fit  seems  imminent,  give  chloroform  at  once,  and  keep  the 
patient  under  it  until  the  morphia  has  had  time  to  piofluco  nartotism. 
Put  the  jwitient  on  her  left  aide,  in  the  semi-prone  jTOsitiun,  with  her  left 
hand  liehind  her  back. 

(ii.)  The  patient  is  in  coma.  The  coma  may  be  simply  that  which 
follows  fits.  If  so,  it  will  soon  be  lirokeri  by  the  re.s(  lessiiess  which  pre- 
cedes fits,  and  then  treatment  by  morpiiia  will  be  appropriate.  It  may 
be  accompanied  by  rc-efitablishment  of  the  urinary  Fccretion,  and  then  it 
will  pass  into  natural  BJecp,  iiwA  recovery  will  follow ;  and,  if  so,  no 
treatment  is  needed.  It  itiuy  be  the  ileepcning  coma  which  ends  in  death. 
For  such  coma  baths  are  the  only  remedy.  If  the  temperature  is  normiil 
or  subnormal,  use  the  hot  bath,  followed  by  packing  in  hot  blankets. 
It'  temperature  is  rising,  the  cold  bath  is  the  only  way  of  reducing 
temperature,  and  the  only  hope  of  saving  life.  Watch  the  progress  of 
labour,  and  interfere  oidy  if  eonditions  arise  M-hich  would  demand  inter- 
ference in  a  patient  not  the  subject  of  eclampsia. 

G.  Ernest  IIrrman. 
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aauUoniqKfi  qu*  I'oik  trottw  Hang  I'Mnmiw'r  puerp^aU.  Puris,  1891. — 13.  Bortn 
vrLLL  £tuats  eliniquet  et  thermom&riquei  rur  Its  nfitntti^g  du  gygttmt  iupma,y 
ftisc.  Piirijt,  187a.  tFor  oltarts,  nt'fi  iu]>erH  tiy  the  Aiitlmr,  niul  by  HYi«t(tl>. 
£elampsie  pufrjUnlt.)  —13,  Bhai'k.  I^tcrp'ral  Hdavipria.  Traua.  ilittbiw 
Dunciiu,  la.''?.  —  1-1.  Bkecr.  Arch. /6r  Oyn.  Band  xix.  —  IS.  Bricott.  /•nfrm 
mAliMt,  1882,  No.  16.— 18.  Bin't:«Eii«TAi)T.  Qi»t*>d  by  Sch&uU.— 17.  Bru. 
Amsr.  Ophth.  Trans.  1886. — 18.  Byeks.  CompUa  rvndu*  du  ctmyris  iitUrttAlitvUi 
gm4e9l9gie  tt  d'ni'st^iriqur..  Guii^rv,  1896.— 1(t.  OnAKTRXUti.  Of,  ril.^tn.  Jdtm.  £t 
Yiv^u«niUd€div<TS(miUtt\tiUs9urhtaeeia4claynpivmr*,\9>7^ — 2J.  CaARLiw.  Comlm 
rtnktu  dti  eOHgr(3  pJriixliaiu  intrrm^uinel  de  gyndeoioyit.  tt  d'oltsM riq i*«.  Uenn t <.  IM 
— 22.  Charpk.ntikk.  TraiU  pratique  deiaeeoHehtmt^Us,  X^fi'A. — 23.  Idem~  Omf^ 
rendtui  du  eimifrt*  p^n'odiqiu  iiilemalioKel  de  ffjfiiAvloyu  fl  d'obstilrufum,  Ovt^re,  IBM 
— 24.  Idtm.  7'rait^  pratique  dra  aeeoudirmrnts,\o\.  1.^25.  Idem,  Op.  cit,  Cot/m 
]»A^W*9M«,  etc.  1887.  —  26.  Crrhbet.  Quoted  Ijy  Charpentiitr. — 27.  Cctlbii.  OltfA 
Trans,  vol.  .xxjtvi.— "28.  Doi.ftRis  and  Bi'TTB,  SoriJtA  de  hialu-jir,  Comptfs  ntutrnM,  ISK 
—29.  Fehmsq.     Arch./tirGv»-  Bd.  xxxix.— 30.  fiXLABlK.     Brif.  3feti,  Jamr.  Oct.  50. 

1880.  ji.  «97.— 81.  Idein.  Mny  22,  187S.— 82.  HerKER.  tit^^hnrMuH^n  umi  fnltr 
BuehuKffen,  1881,  8.  74.-33.  IIkkmas.  Obtt.  Trans,  vols.  xx\x.  xxx. — 3-1.  U*^ 
PrticiHiaMr,  Fab.  1885.— 35.  Idem.  Obntfl.  Tram.  voK  i:]CJcii.  xxsiii. — 36.  Idtm. 
Vol.  xsxiii.  Ciiao  4.-37.  HrcKs,  Bhaxtov.  OtsM.  Tram.  vol.  xxr. — 88.  Hof- 
HKIER.  ZtitseAi-ift /iir  OeburHihtil/e  nnd  Otftuddfa^ne,  Bd.  lil. — 39.  leUm,  ZriL  fir 
GW.  ttHii  Oyn.  R<1.  iii.  — 40.  Hvpohttr.  ^'-Inuiftsie  pufrptraU,  1879. — 41.  Ikou- 
8LEV.  ZtHni:hrifi  Jikr  Gt.bv rtthulfc  uwl  Gttmk-clnijie,  B*ntl  vi. — 42.  Jokiw,  Haji»- 
FlELD.  Ohxfet.  Trans,  vol.  xxix.  ji.  SfiO.— IS.  Kkhrch.  Hilller'*  Jlniuthttch  d*r 
(Itbur(shil!fe.~\\.  [.kvdkn.  /Vwf.  jn^rf,  IVoeh.  ISSrt. — 15.  I/ihi-KIN.  Ztit.  f^  QA. 
W.  tfyn.  B<1.  iv, — 46.  Idem.  Verhandl.  der  iieutiek.  (Jes.  jAr  fJttH.,  I'itrtrr  Centfrtm, 
1891.— 47.  LrBwu:  and  Savok.  ilonatseJi.  /iir  lieb.  tiyul  Ot/a.  Bd.  i.  1895. — 48. 
M'CAK.t  mid  TritMfK.  Obstet.  Tmris.  l892.-'49.  Maci>oxai.o,  Anots.  ffeil 
iMwow  during  I'refnanett,  1878. —60.  MACKKSstE,  SruPHKH.  Latuet,  vol.  a 
1889. — 51.  MAKSrKd.  TretUvK  on  Fevuda  Disrnvs.  ]77l,  p,  388.  —  52.  AflLET. 
Ophthatmi>io<ficit  IV«n«i<:fionj,  vol.  viii, — 53.  M^xos.    Mtd.  Time9ajid  OazeUt,  voL  i. 

1881.  —  'A.  Pakvik.  Compter  rrtuliig  da  ennifrtj  inUrfuUional  tU  ffvn^coI»fit  M 
d'oblUtriqw.  Gvaivc,  1896. —55.  PicuiET  and  LiriENNS.  Nma^Um  artJiim 
d^ohBtitriqiu  ft  de  giju^trnloffie,  I.  iv.  1889.— 56.  RAMxnOTnAH.  J.  ObwervatOtnt  t* 
Midipi/enj,  Idt  edit.  C*so  176, — 57.  Idem.  Ohatetri<  Mtttieinf  and  ^«rpvry.~-UL 
RciSESSTElN.  Qiiolrd  t>v  BnrliilB,  Zirmwwn'B  Cfftlopadin  t^  Medit^n^.  vaL  IT. — 61. 
Saft.      Areh.  fur   (J>in.'  Bd.    K.— 60.    HoMArTA.      Arch,  fir  Cjfi».    Btl.    xviil— «I. 

ScBMORL.       Vtrhandl.    drr    Tievitrh.     ftex.  /fir    flvn.,    Vxerttr    Congnxa,     1891. (l 

ScBREiuKit.  Areh.  /iir  (!yn.  Bd.  li.— 63.  Stp.wakt,  Sir  T.  Craistieh.  "  Brtght't 
Dlseasa,"  Qniio'a  I>ictiotiar}i  of  Medicine. — 64.  Sri'MPF.  Quot*'d  by  Wincliol.  Ttit- 
book  of  Midinfmj.  (Th«  original  paper  is  Dot  wcwsible  in  EatfUna.) — aS.  SrrT"«, 
H.  O.  Medici!  Patkoteffff. — 66.  TaRMRR.  Compti-t  rtiiduM  du  eorufris  ptriiktifmt 
infernnlioiuti  de  ff^jit^lvgie  tt  d'obtUlriqiu.  GenJvr,  1896.-67.  Tarsikh  ma& 
CBAMBRKi.rwT.  Soci4ti dt  bioloffie,  Compten  rtJtdtm,  1892. — 68.  Twtsam.  SHt,  Mid. 
Jour.  Ffb,  12,  1898.— 6B.  Vkit.  Volkmnnn"*  S/tmuilunq,  Ko.  304. — 70.  VtnrHow 
Jitrtintr  i-lin.   n'ech.   1886,   8.   459.-71.    Wkkdt.      Areh.  fUr  Ojfn.    Band    Wi.— 74. 


WlROKR.  Quoted  by  BouITb  de  SL  Blaise.— 7.1.  Wri.l.lAMs.  Sir.  J.  I'ractitiontr 
Jan,  1895.-74.  WiscKEL.  Berithte  und  Sluditn.  Band  i.  S.  288,  1874.— 7f,.  M^^ 
Bd.  ii.— 76.  Idtm.  Text  hoot:  of  Midwifery.  Trans,  by  Edgw.  —  77.  Wixki.m. 
Virehow'a  JrcSiv,  Band  cUt.  1S98. 
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CHOREA 


Syn. — St.  Vilua's  Dance  ;  Oiorea  miitor  ;  Vhorea  Anglonan  ;  Ckona 
vulgaris;  Sf/denham'a  Charm. 

Chorea  is  a  spa3modi[^  afTcction  of  the  nervous  system,  chanicterised  by 
involuiitJiry  iiioveiueiita  which  are  duthien,  )«rky,  and  irregular  ;  by  a 
variable  degree  of  mtisculiir  weftknesa  accompinied  by  incoordiitauun  of 
vuiuiiUiry  movements ;  and  by  psychical  disturbatices,  luiially  of  the 
nature  of  bvbutudu  and  muiitul  wuikness :  to  those  may  be  added 
phenomena  indicative  of  arthritis  and  ciidocaHitis. 

No  more  inappropriate  name  could  have  been  chosen  from  an 
etymological  point  of  view  than  that  of  chorea, — which  wa«  applied  to 
the  dideiise  by  Sydenhaui, — f^r  x^f*"'-  '"cai's  dancing,  and  "Chorea 
Sancti  Viti"  denoted  a  dant-ing  mania  prevalent  in  certain  parts  of 
Germany  during  the  fourteenth  and  fiftetinth  centuries — an  affection 
totally  distinct  from  the  disease  that  we  have  now  to  describe.  The 
association  of  the  name  with  the  dancing  mania  datos  from  1418,  when 
an  epidemic  occurred  at  Stravburg,  and  the  Ma^^istrate  eent  the  victims 
to  the  chapel  of  St.  Vitus  at  Zabern  to  be  calmed  by  religious 
ceremonies  and  the  influence  of  the  saint.  As  pilgrimages  were  made  to 
other  dhrine^  ai»o  the  epidciuic  became  variously  known  uu  St.  Anthony's 
danco,  St.  Juhn'.s  dance,  and  so  on. 

Sydenham's  use  of  the  name  Chorea  for  an  affection  totally  different 
from  that  to  which  ir.  had  been  formerly  applierfi,  naturally  led  at  first  to 
a  groat  deal  of  confusion  ;  so  that  the  use  of  such  names  as  ''Choroa 
minor,"  "Cliurcji  Anglorum,''  arid  the  lilte,  were  intnxJuced  todislinguish 
the  disease  now  before  us  from  the  dancing  mania  ;  but  as  the  latter 
outbreaks  no  longer  occur  there  is  now  no  likelihood  of  ambigiiity. 
Nevertheless,  even  yet  the  name  ^'  Chorea  minor  "  Is  commordy  employed 
to  diatinguiiih  the  affection,  as  described  by  Sydenham,  from  a  hysterical 
manifestation  known  as  "Chorea  major,"  which  is  related  to  the  dancing 
epidemics  of  the  Middle  Ages. 

Choroa  minor,  as  now  known  to  us,  wju>(  first  dofieribed  by  Sydenham 
in  1G8G,  an<l  again  seven  years  later.  Maiiy  contributions  to  the  subject 
are  to  he  found  among  the  writings  of  authors  between  that  time  and 
the  beginning  of  the  pra^ent  century  ;  and  references  to  their  publications 
are  made  in  a  paper  liy  Bcrnt,  published  in  1810;  in  which  year 
another  important  monograph  on  the  subject  came  from  the  [len  of 
Boutudlo  in  France.  Since  then  the  writings  of  Trousseau,  See,  Roger, 
and  Charcot  in  the  same  country  have  added  much  to  our  knowledge  of 
the  subject;  while  similar  credit  is  due  to  Komborg,  Stoiner,  and  vou 
Zlemsson  iii  Geriimiiy,  and  to  Weir  Mitchell,  Jacobi,  Putnam,  Osier,  and 
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others  in  America;  but  the  most  important  contributions  to  tbe  Aubj 
have  been  made  in  ibis  toutiiry— tioUbly  by  Bright,  Todd,  Wilki,  Fi 
Hughlirigtt  JiicksDii,  Gowt^rs,  hikI  nifiiiy  uther^. 

Causation. — J!afe. — According  to  Weir  Mitchell,  nho^e  informwioa 
IB  deiivcd  from  tho  Southern  States  of  America,  churea  is  rtn  ii 
negroes;  hikI  the  iiivestigjUioiis  of  other  observei'8  are  in  accord  vitk 
tbia,  for  Siiikler  baa  uiot  with  one  case  unly  in  a  iicgru  ;  out  of  551 
oasOT  Osier  met  with  iiu  insuuKt)  of  the  diaeiisu  id  »  rie^ru  child  of  foil 
bluod,  mui  only  fntir  oi-  tivo  in  ninlattos;  iho  prrj[Hjrtloii  of  eo1our«d  lo 
white  popuUttion  in  I'hiliublphia  being  Jis  uiiu  to  tweiiiy-fivo.  Acvordieg 
to  the  aame  i>hfn:yve.r,  nt  the  Johns  Hoj>kiiis  Ho^piinl  there  wcfc  5  out  of 
a  total  of  175  cHsesin  the  tiegro  nice.  The  disejise  is  said  to  be  unknowB 
iti  coloured  children  ii)  Cubii,  nlthongb  it  is  not  unconimoii  among  tfa* 
whites.  Osier's  iii(|uirics  nt  liidi.ui  Schools,  atiJ  directod  to  pby»iciki» 
practising  ii^  Ainericiiii  find  CAiiitdiiui  North-West  Territories,  have  Inl  to 
itimiUr  rexulLK  ;  for,  jilthoiigh  ihe  diseHse  occurs  in  half-breed«,  no  iiuUDce 
of  its  occutrence  in  full-bloo<icd  Indians  was,  noted. 

Ueretiifary  injtuenees. — Though  in  some  instances  heredity  pUys 
importiuit  part  in  the  etiology*,  the  prupoilion  of  cases  in  which  cb 
itself  bus  cxistei]  in  the  jMrent  is  siitall ;  an  indirect  neuropathic  beredt 
in  tho  (ihiipe  of  epilepsy  or  insjinity,  being  more  conimon.     An  iiitcrvsticif 
inniUtnce  of  such  indirect  neuropiithic  uiiit  hns  come  under  my  obaerr»- 
tion  iti  .1  girl   thu  niibject  of  chorcn ;    her  fiither  was  a  Bomiiainbul 
an  older  brother  suffered  from  epilepsy,  and  a  younger  brother,  like 
father,  was  a  somnanibulisu     It  connnonly  hiippeiis  that  more  than 
member  of   the  sumc  fiiuiily  is  nfTected  »'ith  chorea.     Sir   W.   Gow 
refers  tu  an   instance   in  which  chorea  occurred)  in  three  sisters  ;  also 
several  interesting  jissociations  of  churea  with  epilepsy,  insanity,  Attd 
other  cases  of  choreii ;  in  one  case  a  sister  harl  chorea  and   ibe  m 
was  an  epileptic ;  in  another  the  mother  was  insane,  and  her  sister's 
bad  chorea. 

Temprratnrjtt  is  undoubtedly  one  of  the  factort  in  the  cauaaiioa 
churea  ;  the  disease  is  esjieciiLlly  apt  to  occur  in  nervous,  hi{;hly  s 
excitable  children,  while  it  is  rarely  met  with  in  the  pldeginatJc 

Social  sttUui, — Such  suttistics  as  are  at  our  diH{x>sal  on   this  mat 
point  to  the  occurrence  of  chorea  in  the  lower  much  mure   frcquen 
thiin  i[]  the  Ufiper  classcit ;  the  {jercentage  of  the  former,  according  to 
KepurL  uf  the  Collective  Investigation  Committee  of  the  British  Mcdi 
Asaociation,  being  7'J'27. 

Sex. — The  statistics  of  difTerent  authors  vary  aomewbat  as  rcganli' 
the  relative  frequency  of  chorea  in  the  two  sexes;  but  all  are  afrcoii 
thai  it  is  more  common  in  girl^  than  in  boys.  Sir  W.  Gowersi,  from  ■ 
collection  of  13G5  cases  (100  of  which  were  original),  found  the  rolati 
proportion  to  be  almost  three  girls  to  one  boy ;  Oaler,  from  the  r 
of  554  cases,  found  thut  women  are  affected  in  the  proportion  of  rath 
more  than  two  to  one. 

J^e, — Chorea  is  a  disease  of  childhood  and  adolescenocv  and  it 


Ciipccially  prone  to  occur  in  the  Inter  years  of  childhood.  In  the  Collective 
Investigation  Coiuinittee's  Report  Jilready  referred  to,  34  per  cent  of  the 
cases  occurred  between  five  and  ton  years  of  age;  43  per  ceut  betweeu 
ten  and  fifteen ;  and  16  yjer  cent  between  fifteen  and  twenty  :  but  it  is 
not  stated  bow  many  of  these  were  first  iLttuek».  Oiilur  hHH  iintilyHed 
522  cusea  as  regards  ago,  and  found  that  .33  occurred  in  the  Br^t  henii- 
decade,  228  in  the  second,  2!2  in  the  third,  and  62  in  thi^  fourth.  The 
dise^ise  is  rare  before  the  age  of  five  yatrs ;  though,  so  far  jis  we  may 
judge  from  Osier's  statimtica,  this  docs  not  apply  so  much  to  cuaea  in 
America  as  in  this  country ;  but  even  this  observer  agrees  that  the 
disease  is  rare  before  the  fourth  year. 

The  cases,  recorded  by  Kichler  and  others,  of  suj^pOBed  congenital 
origin  are  proluibly  instances  of  a  totally  diH'urcnt  afl'ection  depeikding 
on  structural  cerebral  changes.  The  jerky  movenicntJi  which  ivccur  in 
such  cases  might  easily  be  mistaken  for  those  of  choreji;  and  it  is  con- 
ceivable that  the  error  might  be  perpetuated  for  some  time  (soo  **  Con- 
genital Chorea,"  p.  S(>3). 

On  the  other  hanij,  but  few  cases  occur  after  the  ago  of  twenty ; 
according  to  Sir  Wm.  Gowers  not  more  than  fS  per  cent  of  the  tot^l 
number:  tliuugh  a  form  of  chorea  may  be  met  with  in  quite  old  people. 
To  what  extent  we  are  justified  in  including  cases  uccurritig  in  the 
later  iwirioda  of  life  in  the  same  ciitegury  with  those  which  occur  in 
childhood  anfl  adolescence  is  ojjeu  to  question,  so  that  in  this  account  of 
chorea  the  ditTorent  varieties  will  be  de-tcrlbcd  separately. 

Sex  plays  a  part  in  relation  to  the  age  of  incidence  of  the  disease, 
which  falls  rather  earlier  in  girls  than  in  boys.  According  to  Osier's 
statistics  the  largest  number  in  boys  is  in  the  second  hemi  decade,  and  the 
largest  number  in  girts  in  the  third. 

Climate,  Setisim,  Locality. — Chorea  does  not  apiwar  to  be  influenced 
by  clinnate  ;  but  the  investigations  of  Morris  Lewis,  in  Philadelphia, 
have  been  largely  serviceable  in  estjiblishing  a  distinct  relation  to  the 
time  of  year.  In  an  analysis  of  717  separate  attncks  of  chorea,  the 
smallest  numl>er  of  eased  occurred  in  November  (24,  or  33  per  cent). 
A  rapiil  rise  in  the  number  was  observetl  in  December  {56,  or  7'8  per 
cent) ;  the  number  remained  about  the  same  during  January  and 
February,  rose  to  its  highest  in  March  {101,  or  14  per  cent),  fell  some- 
what in  April  (G;i,  or  8'7  per  cent),  to  rise  again  in  May  (80,  or  Il'l 
per  cent) ;  after  which  time  there  was  a  steady  fall  to  the  lowest  point 
of  the  curve  121  November. 

Lewis  registered  the  amount  of  sunshine  and  cloudy  weather,  relative 
humidity,  and  the  mean  daily  barometric  and  thermometric  readings, 
and  concluiled  that  weather  is  probably  an  important  factor  in  the 
etiolc^V  uf  chorea ;  though  he  is  unaljle  to  say  which  meteorological 
factor  is  the  baneful  one,  the  barometer  and  storm  statistics  seem  to 
have  the  closest  connection  with  the  disease.  Putnam,  however,  failed 
to  establish  a  seasonal  variation  in  Boston ;  and  in  this  country 
acasou  appears  to  have  no  desided  effect,  for  of    100  cases  Sir  Wm- 
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Gowers  found  that  33  occurred  in  the  first  three  months  of  the  yew,  !i 
in  the  second,  20  in  the  third,  and  27  in  the  fourth.  This  obfierrer, 
however,  considers  that  a  more  distinct  relation  to  season  may  be  noubie 
in  recurrences,  and  quotes  cases  in  point  where,  after  a  first  attack,! 
recurrence  took  place  at  the  same  time  of  the  year  for  several  successiTe 
years.  However,  the  time  of  the  year  was  not  constant  for  all  the 
recurrences  even  in  a  given  case ;  nor  was  there  any  particular  time  d 
the  year  for  recurrences  in  all  cases. 

Although  more  cases  of  chorea  are  met  with  in  towns  than  in  tbi 
country.  Dr.  Isambard  Owen's  statistics  show  that  the  disease  is  widelT 
distributed  throughout  Great  Britain,  and  is  not  more  apt  to  occur  io 
any  particular  parts. 

Rheumatism. — That  there  is  a  close  relationship  between  chorea  and 
acute  articular  rheumatism  is  now  universally  recognised,  and  soste 
regard  the  former  condition  as  a  manifestation  of  the  latter.  Their 
association  attracted  the  attention  of  earlier  writers  on  the  subject 
Bouteille  refers  to  two  cases  of  Stahl  and  to  two  of  Sauvages  in  which 
there  was  this  association ;  but  Hughes,  G.  S^e,  and  H.  Roger  did  most 
to  establish  the  relationship  of  the  two  diseases;  indeed,  the  last-named 
observer,  writing  in  1866,  regarded  articular  rheumatism,  chorea,  and 
endocarditis  as  different  names  applied  to  one  and  the  same  pathological 
condition.  Other  French  authors  have  also  urged  the  rheumatic  causatioo 
of  chorea  ;  but  the  Germans  have  not  attached  nearly  so  much  importance 
to  it,  except  Mayer,  who  attributes  80  per  cent  of  his  cases  of  chorea  to 
rheumatic  infection.  In  this  country,  among  those  who  eaily  recognised 
the  asaocialiun  of  the  two  diseases,  the  physicians  at  Guy's  Hospital 
appear  to  have  been  especially  prominent.  Bright,  in  his  writing 
published  in  1802  and  subsequently  to  this  date,  clearly  recognis«l 
the  relationship.  Babington  noted  the  occasiotml  association  of  chorea 
with  rheumatic  affections  of  the  heart  and  pericuidium,  and  was  of  opinion 
that  the  credit  of  the  discovery  of  this  association  belongs  to  Addison. 

Statistics  have  been  collected,  by  various  observers,  bearing  both 
upon  the  actual  occurrence  of  rheumatism  in  the  individual  prior  or 
subsequent  to  the  attjick  of  choiea,  and  upon  a  personal  or  familv 
history  of  the  arthi'itic  affection.  As  regards  the  latter,  Tylden  found 
the  proportion  as  high  as  72  i>er  cent,  but  the  largest  recorded  pro- 
portion in  the  former  category  is  50  per  cent.  The  British  Aledical 
Association  Collective  Investigation  Committee  found  that  rheumatism 
preceded  the  chorea  in  26  |)or  cent;  in  32  per  cent  the  rheumatism 
accompanied  the  chorea  or  occurre<i  subsequently;  this  number  rose  to 
46  if  i)atients  who  had  been  the  subjects  of  vague  rheumatic  jiains  were 
included. 

Among  the  statistics  collected  in  America  with  regard  to  this  point, 
those  of  Osier,  based  respectively  on  554  and  175  cases,  gave  a  percentaue 
of  15-8  among  the  former  and  18-24  among  the  latter,  of  cases  in  which 
articular  rheumatism  had  been  present  prior  or  subsequently  to  the  attack 
of  chorea.     Allen  Starr  found,  as  regards  actual  rheumatism,  that  385 
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caMS  yielded  a  percenuge  of  18  ;  and  C.  "W.  Towmctiil  found  that  iit  the 
H8  wisBs  of  ti3  collection  the  pcrcont.igo  was  21  :  but  by  far  tho  largest 
pcrceiituge  is  ihut  of  51,  arrived  ut  by  CranfJall. 

Ill  the  gri:at  iiiajuriiy  of  cases  in  which  the  two  diiiCai>c3  arc  associated 
the  arthritic  manifti^tatiuns  precetlc  thu  cliurca,  which  occurs  cither  as 
tho  rheumatism  ia  sulwiding,  or  after  convalescence  is  establishwi. 
According  to  Dr.  Whiphjini,  in  loss  ihun  2  i"»er  cent  of  cases  chorea  preceded 
rheumatj&m  ;  while  Di.  F.  li.  llaiteit  found  that  11 '3  per  cent  of  chorea 
jKitiunts  acquirctt  rheumatism  wittiii  three  years,  and  20  per  cent  within 
six  years. 

Thy  [wrcciiljige  of  cases  preceded  l>y  rhoumatism  varies  with  the  age 
of  the  jKitient ;  thua  Sir  \Vm.  Gowura  met  with  one  instance  only  among 
his  caaea  in  which  there  wa*i  a  hiatory  of  previous  rheumatism  in  children 
under  nine  years  of  age  ;  between  the  agOA  of  ten  and  fifteen,  on  tho 
other  hand,  there  was  such  a  history  in  more  than  one  fourth  of  tho 
cases.  It  is  ohvioutt  from  this  that,  if  attention  be  not  piid  to  the  ages 
of  the  patients  from  whom  the  statiatics  arc  compiled,  alt  incorrect 
ej*timate  may  l>e  formed  of  the  frequency  of  the  association  of  the  two 
diseases.  It  must  be  remembered,  however,  that  tho  manifestation*!  of 
rhemnatism  in  a  child  may  he  so  slight  as  readily  to  escape  <letection, 
and  that  this  may  po^iibly  account  in  |Kirt  for  the  small  tiumber  of  cases 
in  which  a  history'  of  previous  rheumati<<m  ciin  be  obtiiined  during  tho 
first  decade  of  life.  An  analytiia  of  327  ca«ea  by  Dr.  Mnrly  Fletcher 
shows  that  in  26  per  cent  of  cases  chorea  is  precedidd  by  rheuniatiBnij 
his  figures  agreeing  closely  with  thotie  uf  Dr.  Stephen  Mackenzie  (29 
per  cent).  Sue  an))  Hughes  both  make  the  percentage  much  higher, 
while  according  to  Sturgcs  it  is  only  20  per  cent. 

Inseparable  from  thia  inquiry  is  tho  niuiuestionable  affinity  which 
exist.-)  between  chorea  and  cardiac  affections.  Bright  regarded  in- 
flammation of  the  pericardium  as  the  link  between  rheumatiam  and 
chorea,  but  his  views  wore  bjised  on  an  erroneoua  conception  of  tho 
pathology  of  the  latter  disease. 

Endocardial  chungea  arc  common  in  chorea;  bo  much  so,  that  Fagge 
found  such  changes  in  1 7  out  of  18  nucrojiaius  of  chorea  at  Guy'a  Hospital : 
in  five  of  them  death  was  accidentid  and  due  to  some  intercurrent 
aft'ection  or  complication,  not  to  tho  soveriiy  of  the  disease.  The 
presence  of  such  valvular  changes  in  the  heart  in  a  case  of  chorea  raises 
the  question  whether  tho  cndoctirditis  be  of  choreic  origin,  or  dependent 
on  pro-existing  rheumatism.  It  may  be  inijKWsiblo  to  anawcr  such  a 
t|uestion  when  an  attiick  of  chorea  has  preceded  that  in  %vhich  the  patient 
ii  seen  ;  but,  otlierwise,  even  in  the  absence  of  a  history  of  previous 
arthritic  rbeumatiam,  it  may  be  jxjaaible  to  form  a  comparatively  accurate 
enimate  on  the  subject.  In  40  cases  of  chorea  with  organic  heart 
disciise.  Sir  Wm.  Gowers  had  strong  grounds  for  attributing  the  cardiac 
affcL'tion  to  previous  rheuaiatism^a  proportion  which  ho  regards  as 
below  the  actual  number  as  he  only  admitted  conclusive  evidence. 
Besides  the  previous  attack  of  chorea,  or  of  rheumatism,  the  time  that 
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the  attack  of  chorea,  in  which  the  heart  affection  is  detected,  has  been  in 
existence,  the  nature  and  degree  of  severity  of  the  latter  condition,  tfc 
presence  or  absence  of  secondary  changes  in  the  cardiac  walls,  must  aQ 
be  taken  into  consideration. 

Those  observers  who  disbelieve  the  rheumatic  origin  of  cbora 
insist  on  the  fact  that  rheumatism  is  not  an  invariable  precursor  « 
concomitant  of  chorea ;  and  there  are  those  who,  like  F^re,  regard  the 
rheumatic  infection  only  as  a  contingent  cause,  comparable  to  the  action 
of  other  infectious  diseases.  Moreover,  this  observer  does  not  admit  the 
kinship  of  chronic  rheumatism  to  acute  articular  rheumatism,  bm 
relegates  that  form  to  the  category  of  neuropathies. 

Infective  diseases. — Of  the  various  infective  diseases  which  have  been 
known  to  precede  chorea,  scarlet  fever,  which  may  be  attended  \rith 
arthritis,  is  the  most  important.  So  rarely  are  any  of  the  infective 
diseases  associated  with  chorea,  however,  that  roost  observers  have  been 
led  to  regard  them  rather  as  indirect  exciting  causes  of  the  attack.  Out 
of  533  cases  of  scarlet  fever,  collected  by  Carslaw,  chorea  was  noted  in 
3  only  ;  and  though  Osier  obtained  a  history  of  scarlet  fever  in  141 
of  his  ^)54:  cases  of  chorea,  in  not  a  single  instance  did  the  latter  disease 
immediately  follow  the  former. 

Ross,  however,  was  of  opinion  that  chorea  follows  scarlet  fever 
frequently,  and  thought  that  the  association  might  probably  be  explained 
by  the  fact  that  rheumatism  frequently  follows  scarlet  fever. 

Measles,  variola,  diphtheria,  enteric  fever,  cholera,  and  pneumonia 
have  all  been  known  to  be  followed  by  chorea,  and,  according  to  Sturges, 
whooping-cough  frequently  precedes  it.  Another  class  of  infective 
diseases,  in  the  course  of  which  chorea  may  arise,  are  pvieniia 
(with  or  without  suppurative  polyarthritis)  and  gonorrhoea.  Straton 
has  insisted  on  the  possibility  of  micro-organisms  gaining  entrance 
through  erosions  in  the  mucous  membrane  of  the  naso-phaiynx  in  children, 
and  thus  causing  the  affection.  So,  too,  chorea  has  appeared  in  the 
course  of  secondary  syphilis,  which  disease  Fere  considers  has  been  justly 
regarded  as  a  causative  factor  in  chorea. 

Instiinces  of  the  association  of  choica  and  malaria  are  on  record,  but 
there  is  no  i>roof  that  the  former  aitcction  is  more  common  where  the 
latter  is  prevalent  than  elsewhere  (see  "Electric  Chorea,''  p.  864). 

It  is  not  a  little  interesting  to  note  that  with  the  onset  of  fever  the 
spasms  cease;  a  fact  observed  since  the  time  of  Hippocrates  and 
frequently  seen  in  connection  with  epilepsy.  When  one  of  the  acute 
specific  diseases  occurs  in  the  course  of  chorea,  the  irregular  movements 
usually  cease ;  according  to  RadclifFe,  the  spasms  are  suspended  during 
the  febrile  stage,  while  during  the  cold  stage  they  are  aggravated. 

Maragliano  attrib^.tes  chorea  to  the  action  on  the  nervous  system  of 
the  toxins  of  various  micro-organisms,  notably  the  toxins  of  staphylococci. 

Intoxications. — Closely  associated  with  the  last  inquiry  is  that  of 
the  part  played  by  poisons  introduced  into  the  system.  The  most  con- 
vincing case  of  the  kind  on  record  is  one,  by  Demme,  in  which  chorea 


appearcil  after  the  wm  of  iVIoform  in  a  fistula  connecLcd  wkh  caries  of 
the  cervical  vertebrie  ;  it  ceased  when  the  Jwluform  was  susirenjcd,  and 
returned  on  resumption  of  the  treatment. 

Imjifirtrishid  states  tf  the  sptftn. — Any  weakening  irifliience  fseems  to 
favour  the  oocurrence  of  chorea  ;  but  most  has  been  mnde  of  that 
of  ansemiii,  as  udvoattud  by  BouL-hiil,  Trou^cau,  and  otheni.  Tho 
importance  of  an  impoverished  blood  state  as  a  causative  factor  has  been 
inRJated  on  more  especially  by  Ilachford.  On  the  other  hand,  Osier 
dissents  entirely  from  this  view,  though  ho  a/Jmitfl  that  hi;  has  &een 
several  casta  in  which  chorea  occurred  in  chlorotic  girls  at  the  time  of 
puberty.  Possibly  the  Bup|wsed  etiological  rslationRhip  of  thw  two  con- 
ditions is  rather  to  bo  oxplaiiicd  by  the  common  occun*ervce  of  both 
during  adolescence;  nevertheless,  Litten  alludes  to  two  cases  in  which 
chorea  appeared  in  the  courae  of  i>ernicioua  ansmia,  and  ih  which  recent 
endocarditis  was  fonnd  after  death.  So,  too,  Koojier  had  a  ciwe  of  fatal 
epistaxia  in  which  similar  endocarditis  was  found  at  the  necropsy,  and 
in  which  chorea  occurred  during  life. 

Prt'jnuncy.  —  The  relationship  of  pregnancy  to  chorea  ia  very 
important  in  view  of  its  fatality.  Chorea  is  usually  manifestefl  during 
first  pregnancies,  and  in  most  cases  there  is  no  other  cause  than  the 
pregnancy  to  which  it  win  I>e  attributed.  In  other  cases,  however,  there 
is  i\  history  of  a  previous  utUwk  of  chorea,  j^crhaps  in  chiMliood  ;  or 
there  m!iy  bo  a  distant  history  of  rheumatiem ;  or  the  latter  disease  may 
immediately  precede  the  chorea.  Those  who  have  suffered  from  chorcft 
in  a  first  pregnancy  may  suffer  also  in  a  second,  and  more  rarely  in  a 
third  ;  Fer^  indeed,  refers  to  an  instance  in  which  a  woman  had  an  attack 
with  each  of  five  pregnancies.  If  the  patient  escape  during  her  first 
pregiiancy,  it  is  not  common  for  chorea  to  occur  during  a  Rccnnd  ;  an 
interesting  tJi3C  hiis,  however,  been  recorded  by  Mosler  in  which  this 
sequence  occurred,  but  the  wouian  had  an  attack  of  acute  rheumatism  in 
the  interval  between  her  two  pregnancies.  It  is  very  rare  for  cliorca  to 
occur  for  the  first  time  during  a  third  pregnancy  ;  indeed,  no  projierly 
authenticated  cose  is  on  record.  Moreover,  the  disease  srarcely  erer 
occurs  under  these  circumstances  for  the  first  time  after  the  age  of 
twenty-five.  From  his  own  cases,  and  some  selected  from  those  collected 
by  Dr.  Barnes,  Sir  Wm.  Oowors  fotmd  that  of  28  cases  8  occurrei!  at  the 
age  of  twenty;  3  at  the  ages  of  seventeen,  eighteen,  and  nineteen 
respectively  ;  2  at  twenty-one  and  twenty-two ;  6  at  twenty -throe,  and 
1  at  twenty-fotir. 

The  onset  of  the  chorea  is  most  commonly  between  the  flmt  and  the 
third  months  of  pregimncy,  and  ap[Mrar9  six^ially  prone  to  occur  at  the 
third  month.  It  may,  however,  appear  at  any  [Mjriod  of  pregnancy, 
though  very  rarely  in  the  ninth  month.  The  period  of  its  occurrence 
in  one  pregnancy  is  no  guide  to  the  date  of  its  occurrence  in  a  subsequent 
pregnancy. 

In  a  few  rare  cases  the  chorea  has  not  appearod  until  after  parturi- 
tion j  it  has  been  known  to  follow  an  abortion. 
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An  intefesiiiig  question,  which  arisen  out  of  the  associntki:!  i 
pregnancy  jind  cliorcii,  is  how  much  emotion  has  to  do  with  tho  nuUr' 
A  wom:in  whu  disvuvcrs  fur  th(3  first  time  tbut  she  is  pregnant,  b  nun 
likely  to  be  the  aubjcct  of  omutiorml  excitement  thiiii  one  who  hju  Sn 
in  this  condition  before.  This  view  finds  support  in  Sir  Samuel  Wilbi 
observation  that  a  largo  proportion  of  the  cnses  occur  i/i  unnume! 
girls. 

Kiiiotion. — The  form  of  emotion  to  which  chorea  has  been  mod 
frequently  attributed  ia  fright ;  and  as  many  mothers  know  this  to  Wi' 
recogiiisefi  amso  of  St.  Vitus's  dance,  prnlNibly  the  number  of  in^taix* 
in  which  u  history  of  fright  bus  been  obtained  must  be  discounted,  b 
a  considtitHblc  proportion  of  uucb  cuaesscverul  dtiys  huve  ulajieed  betvM 
the  fright  nnd  the  chorea ;  but  there  are  wcll-anthenticatcd  ca»«»  « ' 
record  in  which  the  disease  followed  so  immediately  on  the  emutii 
to  leave  no  reasoimblo  room  for  doubting  the  reljitionship  of  chuso' 
cfTuct.  One  of  the  moat  striking  iuHtuuces  of  this  kind  is  a  case,  record 
by  Romberg,  in  which  a  Httlo  girl  was  ittlackcd  tho  SHine  dnv  itft«r  t , 
severe  fright  caused  by  a  dog  jumping  and  barkingather.  Voo  ZicmK«B 
referd  to  ft  case  in  n  boy  where  tho  disciise  became  severe  within  a  fr* 
houra  after  a  fright ;  Trousseau  to  a  c;i8e  of  a  girl  who  wjis  terrifiri 
into  a  ncrvnii)^  fit,  and  immediately  hocamc  atfccted  with  chorea.  It  b 
rare  for  choreii  thus  to  follow  a  fright  without  any  interval ;  but  amou 
other  recoi-ded  instances  of  the  kind  are  two  cases  quoted  by  Sir  W'bl 
Gowers,  both  iu  boys ;  iu  one  it  Wiis  the  result  of  an  unexpected  pistol 
dhot  clo-w  to  the  ear,  the  other  boy  was  caught  in  an  apple-tree  aijd  felt 
in  his  hasty  descent.  On  the  other  hand,  it  is  rare  for  the  iiitcrvat  la 
exceed  a  week,  and  when  several  weeks  have  intervened  the  efficicncr 
of  tho  fright  becomes  a  matter  of  doubt. 

Other  mental  emotions  may  likewise  he  responsible  in  some  cams;, 
notably  grief,  worry,  or  v.iriouH  forms  of  excitement:  but  none  of  tli* 
is  nearly  so  fiequently  operative  as  is  fright.  So.  too,  mental  Mrain,  sucbj 
as  high  jjressure  at  school,  was  urged  as  a  cause  of  chorea  by  Slutml' 
With  tho  nervous  system  in  the  unstable  condition  of  adolescence,  it  ii 
not  surprising  that  mental  strain  at  this  time . -should  lea<l  to  a  spasmodic 
neurosis  like  chorea. 

ffffsteria. — As  chorea  is  so  much  more  common  in  girU  than  in  youtig 
men,  and  as  many  cases  occur  in  adolescents^  it  is  scarcely  surjiriKing  that 
the  two  conditionH  iihnuld  sometimes  be  aasociaterl  in  the  Kanie  individual 
Duchateaii  lias  collected  .''i  cases  of  the  kind.  This  association  of 
hysteria  with  some  other  disease  of  the  nervous  system  ia  a  mutter  of 
common  occurrence,  and  is  nowhere  betler  ilhistrated  than  in  fiissemiuau 
sclerosis. 

On  the  other  hand,  a  few  ctisos  have  been  recorded  in  which  hysteria, 
the  greiit  simulator,  has  reproduced  the  clinical  picture  of  chorea  with 
wonderful  exactness ;  but  the  hysterical  stigmata  should  servo  to  dk- 
tinguish  these  cases  from  the  genuine  disease. 

Imitaihn. — So  inipieseed.  were  some  of  the  older  physicians  with  tho 
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effset  of  imitation  as  :l  cause  of  chorea,  ihut.  Recording  to  Fn^a^ 
Addisfin  and  physicians  who  succeedptl  him  at  (Juy's  Hospital  Hid  not 
allow  more  than  one  or  two  cases  of  chorea  to  be  wiirdcd  with  other 
children.  It  is,  however,  doubtful  if  true  chorea  is  ever  produced  in  ihid 
way  ;  and  not  in  one  uf  Ostler's  554  caiiea  did  thia  uiuse  appear  Ui  have 
been  operative.  It  is  the  hysterioal  variety  which  often  arises  in  this  way, 
and  most  of  the  epidemics  of  chorea  have  been  made  up  of  hysterical  cases. 
Such  epidemics  have  been  reported,  notably  by  Brichetvau,  8tciiicr,  Weir 
Mitchell,  and  Wichmann  ;  but  Stcinor  regarded  the  epidemic  at  I'raguc 
as  the  result  of  atmutipheric  influencL'^,  and  in  no  way  atlribut;kble  to 
iniitatioQ.  It  must  bo  bomo  in  mind  that  there  is  a  very  cIom 
resemblance  between  some  forms  of  h^'stcrical  chorea  and  the  genuine 
disease;  and,  moreover,  that  in  some  of  the  epidemics,  while  the  majority 
cil  the  ciwes  have  bepn  of  the  hysteriail  \-ariety,  some  have  undoubtetlly 
been  instances  of  true  choreiO. 

EtfOYs  of  rffractioiK — Closely  associated  with  overwork  at  school  is 
the  pjirt  played  in  the  produclion  of  chorea,  in  such  and  otlier  cjisea, 
by  eye-strain  consequent  on  anomalies  of  refraction — a  causal  inHuence 
more  esitecially  insisted  on  by  Stevens.  De  Schweinitz,  who  h;m  care- 
fully inquired  into  this  subject,  finds  that  there  is  hypermetropia,  or 
hypermetropic  astigmatism,  in  about  77  per  cent  of  children  aflccted 
with  chorea;  this  proportion,  however,  corresponds  exaetly  with  what  is 
usually  found  in  childhood,  for  hyi>ernietro])ia  is  present  in  76  per  cent 
of  the  eyes  of  children  at  the  elementary  schools  ;  he  C4>ncludcs,  therefore, 
that  the  evidence  that  hypermetropia  is  a  fundamental  cause  of  chorea 
ii  not  siitticient.  Osier  quotes  from  a  letter,  written  to  liim  by  De 
Schweinitz,  in  \vhich  the  results  of  his  more  recent  investigations  are 
summarised  ;  in  it  he  admits  that  cafies  of  chorea  aro  benefited  by  the 
correction  of  refractive  errors,  and  he  supiwses  that  in  a  jierson  jire- 
disposed  to  chorea  eye-strain  may  foster  attacl^s,  or  even  provoke  them. 

Hejlex  irrHation. — Intestinal  worms,  ga,stric  disturlmnces,  dentition  and 
the  like  have  been  regarded  as  causes  by  many,  while  by  others  their 
influonce  has  boon  dented.  They  are  sn  rarely  mfttwith  that  it  is  doiibiful 
whether  they  play  any  pivrt  in  the  pro<iuction  of  the  disease  ;  at  the  same 
time  they  certainly  may  act  as  proximate  causes  iu  persons  predisposed 
to  chorcH. 

Injnrij. — Blows,  falls,  surgical  lesions,  the  successful  and  unsuccessful 
extraction  nf  a  tnoth,  and  such  shocks,  have  all  been  Jissigned  as  causes 
of  chorea  ;  but  the  concomitant  emotion  is  probably  the  potent  cau^siitive 
factor  in  Kuch  cases. 

Morbid  anatomy. — Macroscopical  examinations  of  the  central  nerx'ous 
system  in  uncomplicated  cases  of  choroa  aro  usually  negative;  ami  the 
same  may  be  udd  of  a  good  many  microscopical  cxanunations,  though 
many  of  these  have  not  been  conducted  with  the  necessary  thoroughness. 
From  a  study  of  seventy-nine  nntopsies  Raymond  concludes  that  the 
condition  most  commonly  met  with  is  hyperjeraia ;  the  next  in  frequency 
of    occurrence  being    softening    consequent    on    embolic    plugging   of 
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ctTobnil  vessels,  and  then  chronic  encephalitis.  In  a  similar  atul:^ 
XSmvx  found  only  thirty-nine  autopsies  reiwrted  with  sufficient  fuliira 
to  bt'  of  value.  In  nineteen  of  these,  careful  microscopical  examina:>'-j 
were  inmle ;  the  Ie:>ions  found  in  sixteen  were  pronounced  hypersm 
punctiform  hjemorrhages,  perivascular  exudation,  foci  of  softening,  and, 
in  some  insunccs,  emboli;  all  of  which  changes  were  most  marbed  b 
the  b!is:d  ganglia. 

Gross  lesions  are  met  with  exceptionally,  as,  for  instance,  softening 
fonseiiuent  on  plugging  of  a  large  cerebral  artery  with  consequent  hemi- 
plc'ia  during  life.  In  an  instance  recorded  by  Gray  the  vertebrak. 
biiiilar  and  middle  cerebrals  were  all  blocked.  So,  too,  large  haemorrhage 
ni;iv  occur,  as  in  a  ciise  recorded  by  Dr.  Bevan  Lewis,  in  which  the  haemor- 
rhage was  in  the  cerebellum;  and  one  by  Baxter,  in  which  it  was  inibe 
i-erebrum  ;  in  both  of  these  cases  the  ajxiplexy  was  fatal. 

Discre]vint  results  have  been  obtained  on  examination  of  the  moia: 
neurons  of  the  cerebral  cortex.  Dr.  Charlewood  Turner,  in  five  cases, 
found  some  of  the  large  pyi-amidal  cells  swollen,  and  their  jM-otoplasm 
cloudy  and  dense-looking.  Berkeley,  in  a  case  of  Osier's  which  he  ei- 
amined,  found  no  special  changes  in  these  motor  neurons.  Dana,  on  th* 
other  hand,  found  the  pyramidal  cells  in  a  suite  of  hyaline  degeneration:. 
but  his  case  was  complicated  by  chronic  leptomeningitis.  Changes  is 
the  neurons  in  other  ])art3  of  the  brain  have  also  been  described ;  thus 
Mevnert  found  swelling  and  hyaline  degeneration  in  the  cells  of  the 
central  ganglia,  and  Elischer  similar  changes  in  the  claustruni  and  islaod 
of  Kcil. 

rcLuliiir  round  hyaline  bodies,  conccntricalh^  laminated  and  etrunHv 
refnu'tile,  to  which  tlu:  name  "chorca-coi'ijuscles  "  has  been  applied,  have 
been  found  Iti  tlie  jierivascnlar  sheaths  of  the  ve.sscls  of  ttie  corpora  stria'-a 
.■iiid  internal  capsule,  and  have  been  (lescril)ed  by  Etiseher  and  Jakowenks; 
but  Wullenlierg,  wlio  carried  out  control  investigations  in  fortv-six 
brains  of  ])erson3  not  affected  with  chorea,  Ijeside  the  ljr;iins  of  six 
persiin:;  fO  iitVected,  concluded  that,  though  the!>e  bodies  arc  ])rcsent  in 
some  ca.-es  of  chorea,  they  have  no  special  significance,  as  tliov  are  also 
to  be  found  in  persons  wlnj  have  never  had  this  disease. 

The  ehiinges  wliich  have  been  found  in  the  pons  medulla  and 
tspiiial  coi'd  are  no  more  characteristic  than  tho.se  alreailv  dcscribeii 
iis  siinietirues  met  witli  in  tlie  luain ;  they  consist  in  hvpcrx'niia. 
punctilorni  luenionhages,  and  ])eriva^cu]ar  round  cell  exudation.  The 
supi»ost'il  cl..\i,'i'nerative  changes  desi;iibL-d  liy  Klischer  in  the  cells  of  the 
neurons  of  tlie  spinal  coid  arc  in  no  way  chai'aeterislic ;  and  IJorkelev, 
ill  the  case  which  he  examined,  failed  to  detect  any  changes  in  iln-^c 
cells,  (»r  in  tliose  of  various  nuclei  in  the  uictlulla.  An  instance  of  lia'inor- 
rhage  into  the  central  canal  of  tlie  spinal  conl  has  been  recorded  bv  Steiner. 

Meningitis,  eitlier  cereb|-;d  or  spinal,  has  been  met  with  as  a  com- 
plication in  <.'Xcepti(»nal  cases. 

The  changes  descrilied  in  the  peripheral  nerves  by  Kliseher — hvaline 
swc-iling  of  tlie  axis-eyliiiile's,  \vith  increase  of  interstitial  tissue — are  of 


questionable  significance ;  but  Frcy  luu  found  cUiiiig<:t>  cliarjicterttftic  of 
multiple  neuritis. 

Several  observers  have  attomptefl  to  isolate  micro-organisms  in 
chorea,  but  the  investjgaiious  of  Piancso  seem  tlie  most  complete.  Ho 
has  obtained  fruiu  the  nervous  system  of  tho  subjects  of  cliorea  u  biii:illiis 
which  he  baa  cultiviited  un  artiBcial  media,  and  nvliich,  when  inoculated 
into  animals,  prwhicea  con\'ul8iona.  He  baa  further  obtJiined  pure  cultures 
of  the  same  organism  from  tho  central  nervous  BVRtom  of  tho  atamala 
inoculated.  Mara<;liuno,  however,  regards  thie  microbe  as  probably  the 
BiicithiA  coli,  and  con.iiders  that  a  caccus  also  found  by  Pianese  was 
proijably  iho  more  potent  agent,  as  he  considers  the  staphylococcus  ibe 
chief  souj'ce  of  infection  in  chorea  ;  this  microbe  ba»  been  found  twice  ua 
often  as  alt  the  other  organisms  put  together. 

Rod-tike  bodies  iti  thu  tissues  have  been  described  l>y  Donltin^  cocci 
in  the  blood  by  Kichter  and  By  Triboulet ;  a  diplococcuB  in  the  meninges 
by  Dana;  achidoihrix  in  the  meninges  and  cardiac  vegetations  by  Xaunyn; 
and  S.  pyogenes  aureus,  in  the  latter  eituation  and  in  the  jjarolid  gland, 
t>y  Berkeley.  Apcrt  foiitid  a  diplococcus  similar  to  that  fuurnl  by 
Triboulet  in  acute  rbcnmlitism  ;  it  was  obtained  from  tho  blood  of  a 
chorea  patient,  but  (apart  from  local  induration)  inoculation  of  thediplo- 
cot'cus  into  the  guinea-pig  was  negative,  Triboulet  and  Hocti-ovi  have 
both  found  staphvlucocci  in  the  blooil  during  life. 

PatholO|?y. — Does  chore:i  fall  out  under  a  variety  of  circumstances, 
owning  no  indispensable  cause]  From  the  M'idely  different  etiological 
factors  it  might  seem  that  such  ts  the  cjlsc  ;  but  on  closer  scrutiny  we 
find  that  lhe?o  diverse  factors  may  be  grouped  in  three  classes.  The  first 
may  be  unsuiblo  conditions  of  the  nervous  system,  of  congenital  origin, 
or  induced  by  developmental  changes  ;  the  second,  similarly  unstable  con- 
ditions of  the  nervous  system  iniluced  by  accidental  causes,  such  as  sliock 
or  great  emotion,  acute  illness  or  overM'iirk,  menUil  or  physical;  and  in 
the  third  class  we  may  place  the  imme<liato  causes  of  the  jKirticuIar  attack, 
\Ve  have  seen  that  the  phenomena  of  chorea  may  bo  due  t4>  some  toxic 
agent;  or,  on  the  other  hand,  they  may  be  evoked  in  a  reflex  manner 
thro\igh  aoine  source  of  peripheral  irritation,  such  as  cyc-straiu.  Vet, 
however  effective  a  contingent  cause,  such  rellex  influences  cannot  [mssibly 
generate  a  disease  of  which  the  nervous  phenomena  form  but  a  part;  unless 
the  endocarditis  lii  chorea  result*  from  an  altered  blooil  state  brought  about 
by  excessive  muscular  action — a  position  which  is  indeed  untenable,  for  the 
en  tocarditis  may  prece<ie  the  muscular  Hpasms,  or  may  occur  in  cases  in 
which  these  arc  but  slightly  marked.  Moreover,  we  know  of  no  other 
atfection  attended  with  excessive  muscular  action  in  which  endocarditis 
occurs.  Far  more  potent  factors  arc  defective  nutrition,  bad  hygiene, 
and  the  like,  which  may  aid  in  the  generation  of  a  tfixin  in  the  bcniy,  or 
favour  it.-?  action  if  introrluced  from  without.  There  is  much  that 
suggests  that  chorea  is  generated  by  some  toxic  agctit,  cither  tho  result  3f 
an  altered  blood  state  or  of  some  infective  agent  introduced  into  the 
system    from    without.      The    close   associatiori    between    chorea    and 
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rheumatism  suggests  also  that  some  toxic  agent  is  operative  in  bod 
cases  ;  and  it  was  formerly  supposed  to  be  a  chemical  one,  dependii^  > 
such  altered  blood  state,  rather  than  the  product  of  any  organised  Tim 
But  the  modern  tendency  is  to  regard  acute  rheumatism  also  ai  ik 
result  of  micro-organismal  infection  ;  and  Sahli,  in  support  of  this  Tin, 
instances  the  acute  onset,  the  definite  course  of  the  disease,  its  roca- 
blances  to  a  septicaemia,  and  the  common  association  of  arthritis  vitt 
other  infective  processes.  Several  forms  of  microorganisms  have  bea 
described  in  acute  rheumatism  \  and  in  Bome  cases  Sahli  found  u 
organism  of  but  slight  virulence,  apparently  identical  with  the  S. 
citreus. 

The  points  that  suggest  that  chorea  may  be  the  result  of  an  infectirt 
process  are  as  follows : — endocarditis  is  admittedly  a  morbid  sUic 
characteristic  of  an  infective  process,  and  we  have  already  seen  ho» 
commonly  this  condition  of  the  heart  is  met  with  in  chorea ;  tlit 
relation  of  the  disease  to  age  and  season  is  similar  to  that  observed  u 
connection  with  other  infectious  diseases ;  and  the  clinical  manifeiti- 
tions  of  a  well-marked  case  of  chorea  resemble  in  all  respects  those  oi 
diseases  of  known  infective  origin. 

So  that  both  in  rheumatism  and  chorea  there  is  much  to  suggeit 
that  the  manifestations  may  be  due  to  an  infective  process ;  but  in 
connection  with  neither  disease  can  it  be  said  that  we  have  sufficiently 
trustworthy  bacteriological  data  on  which  to  found  such  a  doctrine.  If 
the  infective  origin  of  these  two  diseases  be  hereafter  satisfactorilv 
proved,  there  will  be  little  difficulty  in  understanding  the  close  relation- 
ship which  undonbtedly  exists  between  them.  It  would  not  be  neces- 
EUiry  to  assume  that  the  same  poison  is  operative  in  both  cases,  but 
sirajjly  th;it  the  poison  responsible  for  the  nervous  manifestiitions  of 
chorea,  being  of  an  infective  nature,  is  capable,  in  common  with  other 
infective  agents,  of  setting  up  arthritis  and  endocarditis.  This  brings 
us  to  the  interesting  question  raised  by  Flexncr  and  Baiker,  who 
sug^'cst  that  rheumatism  itself  will  be  found  to  depend,  not  on  anr 
single  virus,  Imt  on  a  variety  of  difi'crent  infections  by  jiyo^^cnetJc 
organisms.  Be  this  as  it  may,  it  is  clear  there  is  no  necessity  to  assume 
that  rheumatism  and  chorea  are  dependent  on  one  an*]  the  same 
infective  agent;  on  the  contrary,  the  evi<lence  is  opposed  to  such  a 
view,  unless  we  assume  that  neither  disease  is  the  result  of  a  specific 
organism,  but  that  both  depend  on  a  mixed  infection  ;  and  that  whether 
the  joints  and  heart,  or  the  nervous  system  and  heart,  l>ear  the  chief 
brunt  of  the  attack  depends  on  the  numerical  relations  of  the  dilTerent 
organisms  in  any  given  case.  In  other  words,  it  may  be  that  in  such  a 
mixe<l  infection  organisms  whose  toxins  have  a  deleterious  oflect  on 
the  synovial  membranes  of  joints,  and  others  which  are  c;i|>;xble  of 
exerting  a  baneful  influence  on  the  nerve-centres,  effect  an  entry  into 
the  system  at  the  same  time;  and  that  acute  rheumatism  or  chorea  is 
determined  as  one  microbe  or  another  is  present  in  greatest  abundance, 
or  in  most  virulent  form. 


It  seems  acarcoly  neceasary  for  us  to  <lo  moro  than  note  in  pissing 
thm  the  doctrine  formorly  advanced  to  explain  the  rolation&hip 
betwctsTi  chorea  and  rhenmalism  attributed  the  former  to  cerebral 
emboli  consequent  on  endocarditis.  Such  an  cxplatiutiun  aieccsai- 
tatcd  the  a.st;uni]itioii  that  ciulocurdilm  always  prececles  the  nervous 
manifestations  of  choreji,  whereas  very  few  instances  of  thi^  aequenco 
have  been  mcst  with ;  moreover,  the  nervous  roanifestations  have 
resulted  in  death  without  any  endocarditis  having  been  afterwards 
detected. 

Fiiscinating  as  is  the  hypothesis  of  the  infective  origin  both  of  acnto 
rhcumaltsm  and  chorea,  It  is  far  from  proved  ;  and  the  sanio  nmy  be 
aaid  of  our  knowledge  of  the  affinities  of  the  two  diseases.  There  are 
many  facts  iti  the  cauMitinn  of  chorea  ivhich  demand  c.iveful  considera- 
tion before  we  hjwtily  accept  any  such  generalisation.  That  such  remote 
antecedents  us  tcnijier anient,  age.  ecx,  season,  and  other  debilitating 
inHuences  affecting  the  nervous  system,  may  favour  an  infective  agenl, 
is  in  kcc]>ing  with  what  wc  know  of  infective  processes  generally  ;  but 
how  are  we  tn  explain  by  this  hypothtwis  those  infttiinces  in  which  the 
manifestations  of  chorea  have  followed  so  closely  on  fright  that  it  seems 
impossible  to  escape  from  the  assuniplion  that  we  arc  dejtSirig  with 
cause  and  effect  1  That  fright  is  capable  of  producing  a  profound  effect 
on  the  motor  elements  of  the  nervous  system  is  clear  from  many  con- 
siderations;  and  there  i*  no  difHcnlty  in  undersranding  how  great  this 
effect  may  be  when  fright  is  operative  in  persons  whose  nerve-centres 
are  in  a  state  of  instability,  whether  congenital,  evolutionary,  or  other- 
wise iniiiK'fd. 

Symptolns.— In  chorea  a  disordered  condition  of  the  motor  centres 
is  evidenced  by  the  involuntary  spontaneous  moveracnla,  and  by  the 
defective  power  and  precision  of  vohmtjiry  movement.  Eiich  of  these 
defects  is  seen  in  dilferent  degrees  of  intensity  and  in  various  combina- 
tions in  different  cases.  The  first  indication  often  is  that  the  pitient  Is 
always  Hd^cting,  though  the  movements  arc  so  similar  to  those  seen  in 
nervous  children  without  cliorcJi,  that  they  may  fail  to  siigy;est  any 
other  interpretation.  These  movements  usually  begin  in  the  arms  or 
face,  and  exceptionally  in  the  legs.  ThuG  various  grimaces  and  con- 
tortions are  seen ;  at  one  moment  the  eyebrows  are  raised,  at  the  next 
an  eye  h  closed  and  then  opened,  the  ujiper  li[)  is  drawn  u|Hjn  one  tside 
and  then  falls  again,  the  angle  of  the  mouth  Ls  drawn  to  one  side,  or  the 
mouth  is  first  opened  then  closed — nil  of  M-hiuh  movenicnt.s  are  carried 
out  in  a  purposeless  manner.  Or  it  may  be  timt  the  head  is  sud<lenly 
twiated  to  one  pide,  or  jerked  bnck  ■  or  the  iwticnt  shrugs  one  shoulder; 
or  the  whole  arm  is  jerked  forward  from  this  joint.  So,  too,  when 
sitting  tlown  with  the  hands  on  the  lap.  the  hand  nmy  bo  rest- 
ing naturally  when  it  is  suddetdy  turned  ]Mlm  upwards,  and  u» 
abruptly  back  to  its  original  position  j  or  the  fingers  are  irregularly 
extended  and  flexed  without  purpose.  Implication  of  the  trunk 
muscles  causes  writhing  movements,  or  swaying  from  side  to  side,  as 


the  two  eyes  are  unequal.  The  globes  return  to  their  nornml  position, 
or  arc  jerked  into  some  other  abriornj»l  poBJlioti. 

In  a  ease  recorded  by  Dr.  Tuckwell,  eu  powerful  waa  the  apiism  of 
the  mu»c]e«  which  nii«u  the  lower  jaw  that  several  teeth  were  broken. 
The  head  may  be  bangwl  against  adjacent  objects,  and  the  limbs  greatly 
bruised  as  they  are  violently  thrown  about  The  arms  are  always 
aflccted  in  greater  degree  than  the  legs;  the  jerking  nioveniLsnta  may 
be  au  severe  as  to  niike  it  (luite  impossible  for  the  |witient  to  effect  any 
purposive  mnvenieiit  with  the  arms :  thus  in  atlenipting  to  raise  a  glass 
or  Clip  to  the  lips  the  arm  is  thrown  in  various  directions  before  the 
vessel  roaches  its  destination,  and  most  of  its  contents  arc  piobjibly 
spilleil  before  it  is  gni^ped  by  the  teeth  and  the  remains  of  its  contents 
gul^wd  down  in  the  most  hasty  manner  possible. 

When  the  trunk  muscles  are  involved  their  spontaneous  contraction 
niiiy  be  so  powerful  as  to  throw  the  patient  out  of  bed.  Similarly 
voluntary  movements  of  the  lower  limbs  may  be  so  interfered  with 
by  the  muscular  contractions  that  walking  may  be  made  quite  im- 
possible. In  cases  of  mo^lerate  intensity  the  spontaneous  movements 
may  be  limited  to  one  side  of  the  body  ;  but  Dr.  Hughlings  Jackson 
has  ehown  that  this  is  true  only  of  the  limbs,  the  nuisclcii  of  the  face 
and  trunk  being  always  bilaterally  affected.  In  the.-e  cjises  of  hemi- 
ehorea  Dr.  Jackson  is  of  opinion  that  the  right  side  is  the  more  fre- 
quently affected :  according  to  Jtwcoud,  it  is  the  left,  and  iho  figures 
quoteii  by  Dr.  Pye-Smitb  and  Sir  William  Gowers  both  show  a  small 
balance  in  favour  of  the  left  side.  The  movements  may  remain  limited 
to  one  side  or  part  of  one  side  throughout  the  attack  ;  or  the  opjiosite 
side  may  be  attacked,  with  or  without  cossiiiion  of  the  spasm  on  the 
side  first  affectetl ;  so,  too,  movements  involving  the  arm  and  leg  on 
one  side  miiy  spread  to  the  opjwsite  leg  without  implication  of  the 
corresponding  arm. 

But,  as  was  staterl  at  the  outaet,  not  only  may  voluntary  movement 
be  interfered  with  by  these  spontjineous  movements,  but  two  other 
factors  may  be  in  operation  :  an  incoordination  or  want  of  precision  in 
the  performance  of  vulnntiiry  movements,  or  an  actual  want  of  power 
due  to  nuucular  woakne&s.  In  the  first  of  these  cases,  insteaid  of  some 
jerky  spontaneous  movement  being  tlio  first  to  attract  attention,  this 
failure  to  coordinate  movement  may  be  noticed  first :  the  motor 
centres  do  not  obey  the  dictates  of  the  will,  so  that  when  the  jwitient 
tries  to  relax  some  set  of  muscles,  for  the  due  completion,  it  may  be,  of 
sumo  muscular  act,  there  is  a  marked  delay  which  of  coiu^e  seriously 
interferes  with  its  ufBcacy.  Or  the  motor  centres  may  bring  about 
relaxation  of  a  group  of  mmclos  during  the  jwrforraance  of  some 
voluntary  act  without  having  received  any  commaml  to  do  so,  and  often- 
times with  dia;istroua  results,  as  object*  in  the  hand  may  be  suddenly 
dropped  and  broken.  The  incoiinli nation  of  movement  may  be  shown 
in  a  different  way,  the  patient  over-shooting  the  mark  in  the  attempt  to 
lay  hold  of  or  pick  up  &omo  object. 
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rhciiniatwm  euggesta  also  that  Bome  toxic  agent   is  operative   in 
Ciises ;  and  it  W;u(  formerly  Bupptwcfl  to  be  a  chemical  one,  iltsjMrnilia 
8nch  altered  blood  5tat«,  rather  than  the  product  of  any  orgiuiiseJ  v 
But  the  modern  tendency  is  to  regard  acute  rheiinuttiem  alao  lu  the 
result  of  microorgatiiiiniiil  infccllou  ;  Mid  Siihli,  in  Bupport  of  this  rb*, 
instftnces  the  acute  onset,  the  dufiuit^  cuun^e  of  the  disease,  its 
bUnces  to  a  aepticsemia,  ^ind  the  coninian  association  of  arthritii 
other  infective  processes.     Several  forms  of  micro-orgnniAinft   haw 
described   in  acute  rbeumatitim  ;  and   in  some  casea    Siihli    fuund 
organism   of   but  slight   vinilonce,   apparently    identic;i1  with    the 
citreuA. 

The  points  that  suggest  that  chorea  may  be  ihc  rcdiilt  gf  an  infeeliTf 
process  arc  as  fulloM-s : — endocarditis  is  admittedly  a  morbid  uMt 
characteriitiic  of  an  infective  proce^t^  and  we  have  already  so«n  bo« 
commonly  this  condition  of  the  heait  is  met  with  in  cborva ;  tW 
relation  of  the  disease  to  age  and  season  is  similar  to  that  obs«rveil  in 
connection  with  other  infectious  diseases;  and  the  clinical  nuunfote- 
tions  of  a  well-marked  case  uf  churoa  resemble  in  all  respcKta  thoM  rf 
diseases  of  known  infective  origin. 

So  that  both  in  rhenmatiiim  and  chorea  there  is  much  to  n^gHl 
that  the  nianifo«tAtioi(s  may  be  due  to  an  infective  proccM ;  bat  b 
connection  with  neither  ditreju^u  cjin  it  be  said  that  we  have  raflBcicBtly 
trustworthy  bucteriological  data  on  which  to  fuund  such  a  doctrtne.  11 
the  infective  origin  of  these  two  diseases  be  hereafter  sattsiactonlj 
proved,  there  will  be  little  diltlculty  in  understanding  the  close  reUtkfr 
ship  which  tindtnibtedly  exists  between  them.  It  wotild  not  be  nectt- 
r.ary  to  ;i«»umo  that  the  same  poison  is  opcnttivc  in  both  caw^  tat 
simply  that  the  poison  responsible  for  the  nervous  manifostaliosu  of 
choreji,  being  of  an  infective  nature,  is  capable,  in  common  with  odv 
infective  agents,  uf  setting  up  arthritis  and  endocarditis.  Thi«  faring 
us  to  the  int^rciftiiig  questiun  raised  by  Flexner  and  Barker.  *i» 
suggest  that  rheumatism  itself  will  t>o  found  to  de].>cnd,  nut  on  sbt 
single  viriLB,  but  on  a  variety  of  different  infections  by  pyi^taccie 
organisms.  Be  this  as  it  mi«y,  it  is  clear  there  is  no  necesaity  u>  amam 
thiit  rheumatism  and  chorea  are  de[)endcnt  on  one  and  the  mmi 
infective  agent ;  on  the  contrary,  the  evidence  is  opposed  to  soA  • 
view,  imless  we  assume  that,  neither  disease  is  the  result  of  a  spvak 
organism,  but  that  both  deiictu)  on  a  mixed  infection  ;  and  that  ntwiW 
the  joints  and  heart,  or  the  nervous  system  and  hearty  hear  th«  ^kid 
brunt  of  the  attJick  dejjends  on  the  numerical  relations  of  the  dilTtnM 
organisms  in  any  given  wise.  In  other  words,  it  may  be  that  in  =•  -*■  - 
mixed  infection  oi^misms  whose  toxins  have  a  deleterious  i-!i 
the  synovial  membranes  of  joints,  and  others  which  lu'c  cau... 
exerting  a  biineful  innuence  on  the  nerve-centres,  etrect  an  enri  ^'  '^^ 
the  system  at  the  same  time;  and  that  acute  rheumatism  or  ch>>'-- 
determintnl  as  one  microlNj  or  another  is  present  in  greatest  abujifUr '. 
or  in  most  virulent  form. 


It  seems  Brarcely  noccswiry  for  115  to  do  more  tbiin  note  in  juissing 
that  the  doctrine  formerly  advanced  to  explain  the  rehaiunsbip 
between  chorea  and  rheiuiiMtisai  attributed  the  former  to  cerebral 
emboli  consequent  on  endocarditis.  Such  nn  explanation  neceggj- 
Uitfls  the  .liwuniptinn  that  endocartiilis  always  precodes  ihc  nervous 
manifestations  of  chorea,  whereas  very  few  instftncea  of  thi^  sequence 
have  been  met  with;  moreover,  the  nervous  nianifestalioiis  have 
resulted  in  death  M'lthoiit  any  endocarditis  having  been  uftcrwarda 
detected. 

Fascinating  as  is  the  hypothesis  of  the  infective  origin  both  of  acute 
rbeumatifim  and  chorea,  it  is  far  from  proved  ;  and  the  same  may  be 
aaid  of  onr  knowledge  of  the  attiniijes  of  the  two  (iisease?.  There  are 
many  facts  in  the  causation  of  chore;i  which  demand  careful  considera- 
tion befure  we  hjwtily  accept  any  such  gcneralisaiiun.  ThatBUcb  remote 
Antecedents  im  lemperamerit,  age,  eex,  season,  and  uther  debilitating 
influences  affecting  the  nervous  system,  may  favour  an  infective  agent, 
is  in  keeping  with  what  we  know  of  infective  processes  generally  ;  but 
how  arc  we  to  explain  by  this  hypothesis  those  instance*  in  which  the 
manife.-i  tat  ions  of  chorea  have  fulluwed  so  closely  on  fright  that  it  ticenis 
impoBsi]>le  to  escape  from  the  assumption  that  we  are  dealing  with 
cause  and  effect  1  That  fright  is  capable  of  producing  a  profuund  etfecb 
on  the  motor  elements  of  the  nervous  system  is  clejir  from  many  ron- 
eideratiotis ;  and  there  is  no  difficulty  in  nmierslanding  how  great  this 
iBfiect  may  be  when  fright  is  operative  in  pei'sons  wliuae  iiLTve-eunlrcs 
are  in  a  state  of  instJibiJity,  whether  congenital,  evoUicionary,  or  other- 
wise induced. 

Symptolns, — In  chorea  a  disordered  condition  of  tho  motor  centres 
is  evidenced  by  the  invobmtAry  sjionUineous  movements,  and  by  the 
defective  power  and  precision  of  voluntary  movement,  tjich  of  these 
defects  is  seen  in  different  degrees  of  intensity  and  in  various  combina- 
tions ill  difTcrcut  cased.  The  first  indicaliou  often  is  that  the  jiatient  is 
always  fidgeting,  though  the  movements  are  so  similar  to  those  seen  in 
nervous  children  without  chorea,  that  they  may  fail  to  suggest  any 
other  interpretation.  These  movements  usually  begin  in  the  arms  or 
face,  and  exceptionally  in  the  togs.  Thus  various  grimaces  and  con- 
tortions are  seen  ;  at  one  moment  tho  eyebrows  are  raised,  at  the  next 
an  eye  is  closed  and  then  npene<l,  the  upper  lip  is  drawn  upon  one  side 
and  then  falls  again,  the  angln  of  ilie  mouth  is  di-awn  to  one  side,  or  the 
mouth  is  first  opene<)  then  closed — all  of  which  movements  are  carried 
out  in  a  puri>ofiehwfl  manner.  Or  it  may  be  that  the  head  is  suddenly 
twisted  to  one  fide,  or  jerked  back  ;  or  the  pitient  shrugs  one  shoulder ; 
or  the  whole  arm  is  jerked  forward  from  this  joint.  So,  too,  when 
sitting  down  with  the  hands  on  the  hip,  the  hand  nmy  be  rest-| 
ing  naturally  M'ben  it  in  smhlenly  turnetl  palm  upwaitls,  and  aaj 
abruptly  back  to  its  original  position  ;  or  the  fingei-8  are  irregularl 
extended  and  flexed  without  purpose.  Implication  of  the  trunl 
muscles  causes  writhing  movements,  or  swaying  from  side  to  side, 


the  patient  sits  or  sian<is.  M'hcn  the  logs  are  afteoteJ  tlie  niomemirr 
contmctiuna  uf  their  muscles  cause  jerking  of  the  trunk  first  to  ona  uia 
and  then  to  ihu  other;  or  in  walking  the  leg  is  rotated,  it  majr  be  ftm 
in  and  then  out;  or  one  leg  is  thrown  across  the  other»  as  if  Abon  la 
become  entangled  with  its  fellow. 

Thu  H|>u»uiodic  muvemenis  arc  sudden,  and  each  is  of  xerj  ahwl 
duration  ;  they  may  be  simple  or  complex,  and  are  always  irr^ahr, 
both  nA  reganl^  the  degree  of  resulting  mnventent  and  as  r^ards 
intervals  at  which  they  are  repeated.  At  first  the  patient  may  havi 
Im  closely  watched  before  the  movements  are  noticed  ;  but  later 
re<^uire  no  such  close  scrutiny  for  tlieir  detection  :  so,  too,  the  im 
helweon  the  spasms  are  much  longer  at  first,  and  beconio  shorter  at 
discii^o  progresses,  until  there  may  bo  scarcely  a  singlu  mumcat  darn| 
the  patient's  waking  hours  when  some  part  of  the  body  is  not  in  tncrfr 
nient.  Mentil  excitement  and  any  attempt  to  perform  a  voluDtA.7 
movement  aggra\'ate  the  s|iasms;  whtle  mental  ami  phyisical  qaietade 
diminishes,  and  sleep,  whether  natural  or  urtiHcially  induced,  mmtu 
them  ;  except  in  rare  instances  of  very  severe  spitsms,  in  the  majorit?^ 
which  cases  sleep  is  prevented.  According 'to  •Jaccoud,  in  len  ctm 
caseH  the  ${\M.snis  sometimes  remain  in  abeyance  for  a  little  time  afur 
the  patient  wnkes  from  sleep.  Weir  Mitchell  and  Hhein  find  Hut  k 
some  crises  there  miiy  bo  severe  choreiform  movements  daring  rtfrnt 
which  entirely  disappear  on  some  muscular  act  being  performed.  Dr. 
•T.  W.  Russell  has  recently  confirmed  these  observations,  nnd  bftSy  iiMtt> 
over,  called  attention  to  the  fact  thut  the  jxiwerof  inhibiting  the  cboni- 
form  movements  can  bo  well  dewunstniLed  by  making  the  child  atUHp 
to  wriia;  then  it  will  be  seen  that  the  [latient  can,  for  «  tiao^ 
choi'eic  movements  of  the  most  pronounced  kind,  and  write, 
even  a  word  com])osed  of  six  ni-  seven  letters  with  perfect 
Like  Weir  Mitchell  and  Khein,  Ku8»cU  divides  chacs  of  chorea  iaii 
certain  groups  acconling  tu  the  character  of  the  handwriting: — <U 
the  writing  gives  evidence  of  power  of  control  over  the  uiuvemciit^ 
incoordination  being  probably  present  in  many  of  the  cases;  (ii.)  tb 
power  uf  control  is  practically  complete  and  there  is  no  incodrdinaiioD; 
(iii.)  choreic  movements  are  either  absent  or  very  slight,  and  yet  mnA 
incoordination  is  revealed  by  the  handwriting  j  (iv.)  control  or* 
choreic  movements  is  perfect-,  but  the  handwriting  >jetrays  great  it- 
coordination  ;  and  (v.)  choreic  movements  are  moderate,  bat  writiif 
impossible  from  ntental  ilefect. 

According  to  von  Ziemssen,  all  tho  movements  are  not  iiivob»- 
tary,  some  being  voluntary  and  quickly  added  for  the  purpose  of  em- 
cealing  an  immediately  preceding  involuntJiry  movement. 

We  have  seen  that  all  degi-ees  uf  severity  uf  the  mttecuhu-  cootl» 
tions  are  met  with  ;  and  not  only  may  tho  most  grotesque  grimaov  h 
constantly  occurring,  but  the  ocular  muscles  may  be  involved,  the  em 
turning  concomitantly  with  the  head  and  preserving  their  paralleiiia, 
or  resulting  In  squint  when  the  degrees  o£  spasm  in  the  miudei  d 


iiu  aucap 
it  nay  ^H 


I 


the  two  eyes  arc  unequal.  The  glolies  return  to  their  normal  position, 
or  lire  jerked  into  some  t)ilicr  ahrioniml  position. 

In  a  case  recorded  by  Dr.  Tuckwell,  so  powerful  wjia  the  spaam  of 
the  muscles  which  miife  the  lower  jaw  that  BevernI  teeth  were  broken. 
The  hciid  may  be  Iwiriged  against  adjacent  objects,  Jind  the  liiubs  greatly 
bruised  as  they  are  violently  thrown  about.  The  arms  :irc  ulways 
afTticCed  in  greater  degree  than  the  legs;  the  jerking  movements  may 
ha  so  severe  as  to  make  it  quite  impossible  for  the  patient  to  effect  any 
purposive  movement  with  the  arms  :  thus  in  atlonipting  to  raise  a  glass 
or  cup  to  the  lips  the  arm  ia  thrown  in  various  directions  before  the 
vessel  reaches  its  de*liuatio!i,  and  most  of  its  contents  are  prolwibly 
spilled  before  it  is  graajwd  by  the  teeth  and  the  remains  of  its  conlenta 
gulj>cd  down  in  the  uiu^t  hasty  manner  possible. 

When  the  trunk  nuiisclcs  are  involved  their  spontaneous  contraction 
may  be  so  |K)WLTful  as  to  throw  the  puicnt  out  of  bed.  Similarly 
vohiiitary  movements  of  the  lower  limbs  may  be  so  interfered  with 
by  the  muscular  contractions  that  walking  may  be  made  quite  im- 
possible. In  cases  of  movJcratc  intensity  the  spontaneous  movements 
may  be  limited  to  one  side  of  the  body  ;  but  Dr.  Hugblings  Jackson 
hag  shown  that  this  is  true  only  of  thf:  limbs,  the  muscles  of  the  face 
and  tnink  being  always  bilaterally  aHerted.  In  thtse  awes  of  hemi- 
chorea  Dr.  Jackson  is  of  opinion  that  the  right  side  is  the  more  fre- 
quently affected :  accoi'ding  to  Jaccoud,  it  is  the  left,  and  the  figures 
quoted  by  Dr.  Pyc-Smitb  and  Sir  William  Gowers  both  show  a  small 
balance  in  favour  of  the  left  side.  The  movemenli;  may  remain  limited 
to  one  side  or  part  of  one  side  throughout  the  attack  ;  or  the  oi)|iosito 
side  may  be  attacked,  with  or  without  ccssution  of  the  s]xi»ni  on  the 
aide  first  affected;  so,  too,  movements  involving  iho  arm  and  leg  on 
one  side  may  t;pread  to  the  oppo&ite  leg  M'ithout  implication  of  the 
corresponding  arm. 

But,  as  was  stated  at  the  oul^et,  not  only  may  voluntary  movement 
be  interfered  with  by  these  sponUirieoua  muvenients,  but  two  other 
factors  may  be  in  operation  :  an  incoordination  or  want  of  precision  in 
the  poiformaiice  of  voluntary  movement*,  or  an  actual  want  of  power 
due  to  muscular  weakness.  In  the  first  of  these  cases,  instead  of  some 
jerky  spontaneous  movement  being  the  first  to  attract  attention,  this 
failure  to  co-urdinatu  movement  may  be  noticed  first :  the  motor 
centres  do  not  obey  the  dictates  of  the  will,  so  that  when  the  patient 
tries  to  relax  some  set  of  muscles,  for  the  duo  completion,  it  may  be,  of 
some  muscular  act,  there  is  a  markcil  delay  which  of  course  seriously 
interferes  with  its  efficacy.  Or  the  motor  centres  may  bring  about 
relaxation  of  a  group  of  muBclea  during  the  performance  of  some 
vohuitary  iwt  without  having  received  any  command  to  do  so,  and  often- 
times with  disastrous  re*idta,  as  objects  in  the  hand  way  be  suddenly 
droppi'd  and  broken.  The  incoordination  of  movement  may  be  shown 
in  a  ililVerent  way,  the  p;itient  over-shooting  the  mark  in  the  attempt  to 
lay  hold  of  or  pick  up  some  object. 
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It  M'iil  be  readily  umlersiouil  that  the  !;poiitaneoiu  niovemenCe  *nd 
the  iticuurtliimtiuri  of  iiiovctuc-iiL  tuny  in  any  given  case  bo  &o  com 
u  to  niake  it  dilticult  tu  (li^tiiiguish  the  upumtivu  factor  ;   fur,  uf 
a   volnntAry   act    may    well    be   interrupted,   not    in    consequenn 
the  sudden  unwilled  rolnxiition  of  a  group  of  muscles,  but  <>{   the 

pected  intrusion  of  some  apuntanoous  movement.     Volunl«ry  mow         

Hrti  iiTeguhir,  mid  Hro  porforined  in  u  euddeu  and  spiu»iiio<lie  inanncr: 
partly  on  iiccount  of  the  involuntary  mo%'eaients,  nm)  {uirtly  to  d 
them.  If  tho  patient  be  told  to  protrude  the  tongue  the  act  nu 
delayed  in  accompliahmont,  but  the  organ  is  then  shot  out  of  the  m 
and  OA  Buddunly  withdrawn,  perhaps  just  in  time  to  escajM!  the  anap  of 
the  clofiing  jawft.  In  severe  att^icks  deglutition  is  much  interieret)  vrhL 
Speech  is  often  jiffecte*!,  words  are  spoken  rapidly,  and  in  an  explodrt 
sort  of  way,  the  scntenco  being  frc<jnciitly  interrupted  by  a  bitsly  inspin- 
tion  which  may  clip  off  tbo  last  p;irt  uf  t-liu  word  'which  immedi 
precedes  it ;  or  there  mny  be  an  tiiKpiration  of  this  kind  after  each 
that  is  uttered  ;  or  a  word  can  only  be  uttered  sp;ismo<]ir.:illy  in  | 
Owing  to  the  sitaamodtc  movements  of  the  tongue  and  miif^^le^  of  articnU- 
tion,  sjn'och  may  indocd  become  ^nite  miiritclllgible,  or  the  jxitient  nwj 
bo  deterred  from  making  the  attempt.  Vuri  Ziemsscn,  on  L-iryngoKOpic 
examination,  has  obtterved  irregular  movements  of  the  vuuil  conU  ;  vid 
that  the  tension  of  the  voca!  cordi;  is  defective  is  ovidonced  by  the  fKi 
that  a  not«  cannot  be  sustained  for  any  length  of  time ;  morcoTcr  tte 
voice  ift  low  pitched  and  monotonous. 

The  movements  of  the  thorax  in  respiration  Are  also  made  disorderly, 
chiefly  owing  to  implication  of  the  diaphragm.  Tn^pirntory  effurti  da 
not  occur  in  any  regular  order,  cither  m  regards  time  or  depth  of 
movement ;  thuti  irregular  |musus  intervene,  and  one  iiitipiration  is  daffi^ 
perhaps  exco*»ivcIy  so,  while  another  is  shallow  or  aburtire.  Tlw 
incoordination  of  respiratory  movcmenta  sometimes  shows  itAelf  in  m 
alternation  between  abdominal  and  thunicic  respiration.  Uomberg  refen 
to  two  cases  in  which  a  whistling  or  snapping  sound  Hccum|t;kiiic<l  inspini' 
tioii ;  aud  In  one  of  thoni  H^KUni  of  the  iiilcrcu^stal  mitscUii  cniLsiHl  sudda 
drawing  in  of  the  thorax.  The  Siime  observer  n^R'Aks  of  li  cft««  nj 
troublesome  choreic  hiccough.  Ajmrt  from  any  indeijcndcnt  t-.init* 
afferiion,  the  heaii's  rhythm  may  be  mwle  irreguhir  hy  the  dt*urtierl> 
respiratory  movements. 

A  third  factor  which  may  interfere  with  voluntJiry  moTenol 
is  muscidar  wttiknc&s,  a  phase  of  the  disease  which  waa  elearif 
recognised  by  the  earlier  writers  on  the  Bubjvi^t.  As  h  rule,  thb  \m 
of  |M>wer  is  most  marked  in  cases  in  M-hich  there  Is  little  if 
sp^ism,  when  it  is  commonly  of  hcmiplegic  distributioti.  Tboi^h 
weakness  amounts  to  definite  {Hiresis  there  i«  never  anything  A|)j>rm 
complete  loss  of  power.  Todd  fully  dewribod  this  type  of  the  di 
to  which  West  ap]>lied  the  term  "chorea  mollis,"  mid  for  vhich  Si 
\Vm.  Gowcrs  has  pro|H>sc'd  the  name  "Paralytic  chorea."  Thi«  eleiB<!k 
of  mtucular  weakness  probably  accounts  for  the  slovenly  way  in 


Bome  choreic  jxitients  shuffle  their  feet  along  the  groiinH  in  walking.  In 
l^t'enly•cight  of  Osier's  cuscs,  iii  which  musculur  enfeeblement  was  noted, 
it  w»a  inonuplcgic  in  sixtveii,  the  arm  being  iifft-cled  in  ench  instance ; 
pjiraplegic  in  six  ;  and  heiniplegic  in  four  :  in  one  oise  all  fourextremitiea 
were  affected,  and  in  one  both  arras  without  the  legs. 

The  weakness  may  come  on  gradually  duiiiig  the  course  of  an  attack 
of  chorea  with  i«pa;^uis;  or  it  iimy  curac  on  in  a  ginubir  nuinncr  or  quite 
suddenly  before  any  6^>a»ni!i  h.<Lvo  been  detected ;  in  u  third  group 
of  CAsm  the  paresis  is  noted  after  the  sjKums  have  ceased.  When 
8[)otitaneuus  movements  and  paresis  both  exist  they  usually  disajipear 
together;  hnt  in  some  instances  the  |tareitis  persists,  it  may  be  even  in 
considerable  degree,  for  a  long  time  after  the  cessation  of  the  spasniodic 
movements.  Osier  speaks  of  a  case  in  which  wTist-tlrop  persisted 
for  two  years  uft«r  au  altAck  of  chorea  of  the  right  ariti,  with  which  it 
came  un. 

Eiedrif-al  reactions. — Those  have  been  studied  more  es])ecially  hj 
Benedikt,  Koscnthal,  Schmitt,  and  Sir  \Vm.  Oowerfl,  all  nf  whom  are 
agreed  that  tii  sonje  cases  clcetrieal  irritability  may  be  incrensed,  both  in 
the  tiorvos  and  muscles;  and  to  both  galvanism  and  faradisiii.  So,  too, 
an  altered  qualitative  mode  of  response  to  galvanism  has  been  described, 
in  which  the  anodal  closure  has  resulted  in  contniction  of  the  muscles 
with  as  weak  a  current  as  the  cathodal  closure,  instead  of  the  re-sj>onse 
being  more  rciwiily  obtained  with  the  latter  than  the  former,  as  obtains 
normally.     Thus  KCC  =  ACC,  instead  of  KCC> ACC. 

Seii^ori/  :ii/mpf'inis, — >lo-iulache  is  common ;  it  may  precede  the  spon- 
taneous movements^  or  appear  later;  and  is  either  more  or  less  con- 
tinuous or  is  [Miroxysuial.  Sir  Thomas  Watsun  met  with  some  cases  in 
which  the  pain  was  limited  to  the  side  of  the  head  opjmsite  to  the  affected 
limbs. 

Pain  in  the  nerves  and  muscles  of  the  affected  limbs  is  rare,  and,  of 
the  exceptional  inntanoes  in  which  they  have  been  de*;ribcd,  most  of  the 
cases  have  been  hemi-chorea,  and  have  bccci  designated  **  [Kiiiiful  churcas" 
by  Weir  Mitchell.  Instances  have  also  been  reearded  in  which  pain  has 
occurred  in  jKirts  subseijuently  involved  in  the  siiontaneous  movements. 
The  nervo-trunks  are  sjiid  in  some  casob  to  be  tender  on  pressure,  and 
tender  poiijts  have  been  <leseribed  along  the  spine  at  the  points  of 
einergenco  uf  the  spinal  uer>'e3  from  deejier  structures.  Cartier,  Triboulet, 
and  Mario  have  especially  insisted  on  these,  and  it  has  been  sai<l  that 
they  are  limited  to  the  affected  side  in  heniiehorea ;  however,  such 
phenomena,  though  carefully  searched  for  by  Osier  in  a  large  number  of 
cases,  were  very  rarely  met  with;  and  there  can  be  no  que-stion  that  in 
the  large  majority  of  instances  chorea  is  an  affection  unattended  by  pain. 
Trousseau  insisted  on  the  occtu'rencc  of  tingling  and  formication  iu  the 
affected  parts,  and  others  have  described  similar  pariEsthcsia>  and  nunibnees. 
The  latter  symptom  Fagge  found  not  uncommonly  noted  in  cases  at  Guy's 
Hospital. 

Diametrically  opposite  opinions  have  been,  and  still  are  held  with 
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regard  to  the  sensibility  in  chorea.  Most  observers  are  of  opinion  tlat 
if  there  be  any  impairment  of  sensibility  it  is  probably  a  hysterica! 
manifestation;  but  F6r6  asserts  that  blunting  of  sensibility  is  common, 
and  goes  so  far  as  to  say  that  this  has  been  found  in  almost  all  cases  in 
which  sensibility  has  been  carefully  studied,  especially  in  parts  where  ibt 
spasms  are  most  pronounced.  Sir  Wm.  Broadbent  is  also  of  opinion 
that  sensibility  is  frequently  diminished,  and  Dr.  Purves  Stewart  detected 
it  in  ten  out  of  forty -one  cases. 

Rejlexes. — Discrepant  statements  are  made  by  different  authors  00 
this  subject;  some  consider  that  the  reflexes  are  usually  normal,  others 
that  they  are  usually  exaggerated ;  and  others  again  that  the  superficial 
reflexes  are  commonly  diminished.  My  own  experience  is  that  the 
reflexes  are  usually  normal ;  but  in  some  cases  there  may  be  slight 
increased  activity  of  the  tendon  jerks,  in  others,  and  more  especially 
in  the  paralytic  variety  of  chorea,  they  may  be  diminished  in  varying 
degree  up  to  complete  abolition ;  in  some  cases  the  resulting  contraction 
of  the  quadriceps  extensor  is  unduly  sustained.  In  50  cases  of  chorea, 
examined  by  Sinkler  with  the  object  of  ascertaining  the  state  of  the 
reflexes,  the  knee-jerks  were  found  normal  in  26,  diminished  in  15,  and 
absent  in  9. 

Sphincters. — The  sphincters  are  not  afi'ected,  though  in  severe  cases 
the  evacuations  may  be  expelled  involuntarily  ;  and  a  similar  result  may 
be  met  with  in  cases  in  which  there  is  much  mental  hebetude  present. 

Trophic  disturbances. — There  is  no  spontaneous  tendency  to  bedsores; 
but  the  incessant  rubbing  of  certain  parts  against  the  bed  in  severe  cases 
and  self-inflicted  cutaneous  abrasions  may  lead  to  their  formation.  Such 
sores  are  especially  apt  to  form  in  advanced  stages  of  severe  cases,  when 
general  nutrition  is  much  lowered,  and  when,  as  often  is  the  case, 
mental  hebetude  is  so  great  that  the  evacuations  are  passed  under  the 
patient. 

Mental  con-ditioK — The  psychical  disturbances  in  chorea  have  been 
studied  especially  by  Marc6.  Though  bright  and  intelligent  at  the 
outset  there  are  few  patients  in  whom  there  is  not  some  mental  affec- 
tion, though  in  the  majority  it  is  fortunately  slight.  The  alteration 
may  be  in  the  form  of  diminution  of  attention,  mental  dulness,  and  loss 
of  memory ;  not  only  is  the  child  unable  to  learn  lessons,  but  it  no 
longer  cares  about  story  books,  and  the  face  wears  a  dull,  heavy  look, 
singularly  wanting  in  variety  of  expression.  Or  there  may  be  marked 
perversion  of  character ;  the  child  becomes  irritable  and  whimsical,  is 
liable  to  emotional  attacks,  and  does  all  sorts  of  odd  things.  Then  again, 
there  may  be  hallucinations  (Axenfeld  and  Huchard),  most  commonly  of 
sight,  though  sometimes  of  one  of  the  other  special  senses ;  or  it  mav  be 
of  common  sensibility,  or  under  rare  circumstances  even  of  the  genital 
sense.  Such  hallucinations  may  be  originated  in  dreams  and  perpetuated 
during  the  waking  hours.  The  degree  of  mental  change  bears  no 
relation  to  the  severity  of  the  other  symptoms ;  and  the  symptoms 
may  progress  to  dementia,  melancholia,  perhaps  with  suicidal  intent. 


or  to  tn:ini:i  in  whicli  the  jmtient  jabbers  incuberently,  shoutA,  and 
sings.  It.  is  to  this  class  of  cisen  thut  the  nnme  "chorea  iiifuiniens" 
has  been  applieil ;  in  man)'  suoh  piiiients  sent  to  afiylunis  the  physical 
condition  U  entirely  overlooked.  The  delirium  is  iisuully  recovered 
from  in  acnte  chorcii ;  but  where  there  is  any  herediuiry  taint  of 
insanity  it  may  be  tha  starling-point  of  progressive  and  permanent 
mental  deterioration. 

Conrnisk'Tis  are  rarely  met  with  in  the  course  of  chorea,  and  epilepti- 
form convuUions  of  unilateral  distribution  still  more  rarely  ;  nevertheless, 
orij^inatiiig  in  this  way,  convulsive  attacks  have  been  known  to  persist, 
und  to  constitute  ordinary  attacks  of  epilepsy.  Certain  peculiarities  of 
the  convulsions  liave  been  nule^I  in  some  cases — such  as  an  admixture  of 
choreiform  apaams  in  the  attacks,  or  an  asaociated  condition  of  c^itaieptic 
rigidity. 

Ocular  phenomena.— hi  addition  to  the  transitory  squints  and  the 
like,  which  result  from  irrej^ular  spasms  of  the  eye  muscles,  the  following 
ocular  phenomena  also  may  be  met  with.  The  pupils  are  frequently  dilated, 
and  this  has  been  observed  to  be  more  marked  on  the  aide  on  which  the 
spasmodic  movements  have  been  most  severe.  The  optic  discs  are  usually 
normal ;  but  evidences  of  slight  neuritis  are  met  with  exceptionally,  and 
as  hypermetropic  errors  of  refraction  have  been  also  present  in  many 
such  cases,  it  has  been  supposed  that  the  hypennetrupia  may  bo 
responsible  for  the  changes  in  the  discs  ;  but  that  it  is  not  the  only  factor 
in  the  production  of  the  change  is  proved  by  the  di.iappe:;raTice  of  the 
neuritis  without  correction  of  the  hypcrmetropia.  This  condition 
of  the  optic  nerves  lends  support  to  the  view  that  chore;i  is  of  infective 
origin,  for  it  is  more  probable  that  the  neuritis  depends  on  some  blood 
state  present  than  that  it  is  secondary  to  an  intracranial  lesion. 

Circidalof}/  sysiem. — The  pulse  is  frequently  rapid,  especially  where 
the  spontaneous  movements  are  severe;  in  some  cases  it  is  irregular, 
according  to  some  observers,  owing  to  a  veritable  chorea  of  the  heart; 
while  others  regard  it  as  depending  on  the  disturbance  of  the  respiratory 
movements  of  the  thoracic  cage.  Sir  Wm.  Gowers  has  observed  several 
instances  in  which  posture  had  less  effect  than  in  bcallh,  there  being  little 
difference,  if  any,  between  the  pulse-rate  in  the  upright  and  recumbent 
postures. 

The  most  important  defect  in  the  circulatory  system,  however,  is  in 
the  condition  of  the  heart  itself.  A[>art  from  rapidity  and,  possibly, 
irregularity  of  action,  murmurs  may  be  heard  over  the  precordial  area 
the  significance  of  which  has  been  much  discussed.  Three  explanations 
have  been  offered  for  these — (a)  that  they  arc  haeraic,  depending  on 
aBsociatod  anaemia ;  (b)  that  they  are  the  result  of  regurgitation  at  the 
mitral  orifice  consequent  on  irregular  contraction  of  the  papillary  muscles 
not  closing  the  mitral  Haps  effectively;  (f)  that  they  are  due  to  organic 
vaUnilar  lesions.  The  second  of  these  explanations  is  one  about  which 
little  need  be  said,  in  that  we  have  no  means  of  proving  or  disproving 
it     AVith  regard  to  the  other  two  there  can  be  no  question  that  both 
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are  operative  in  dlfTerent  cases,  or  it  may  be  even  in  the  same  ou. 
While  it  limy  be  clilTicult  in  some  cjiscs  to  bo  certain  which  of  theM  tvt 
factors  13  roi<punaiblu  for  ibu  murmui-ti,  us  a  rule  tlm  fulluwing  coniidffv 
ticm^  will  Iciid  to  a  correct  interpretation.  In  the  first  j>lAce(  doubt  cu 
only  ariite  where  the  murmur  in  que&tion  is  Rytttolic  in  time  ;  a  pro8>*MoEc 
or  diastolic  murmur  being  unequivocal  evidence  of  or^Auic  disease.  I 
caniiot  concur  with  those  who  hold  that  diiistolic  and  even  presystotie 
niurniurs  may  buluemic  in  origin.  In  the  next  jilace,  it  is  conipArative!; 
rare  for  orgiinic  lUseasa  to  be  found  at  the  aortic  orifice  in  choroa,  ibc 
niilnil  Viilvw,  as  wo  havealrca<ly  seen,  lieitig  alFectcl  in  the  largo  majorilf 
of  c»scs.  In  unsemiii  the  most  common  murmurs  havo  their  scat  of 
mHxiuutm  iiitcosiiy  at  the  bdiso ;  or  if,  lu  sometiuies  happens,  the  point 
of  maximum  intun^ity  is  in  the  fourth  intercostal  space  close  to  the  left 
border  of  the  aternum,  it  is  heard  up  to  but  not  beyond  the  apex  of  the 
heart;  wherc.-u  in  the  organic  cases  by  far  the  mast  common  murtnur  b 
a  systolic  one  having  its  seat  of  maximum  inlcnijity  at  the  apex  and 
conducted  into  the  axilla,  and  it  may  bo  round  to  the  angle  of  the  left 
acapuhi.  The  prusenco  of  a  murmur  at  the  ajwx  conducted  into  tiw 
axilla  may,  however,  depend  on  dilatjUion  of  the  left  vetilriclc  in  anmnia, 
without  thu  preicnco  of  organic  valvular  disease;  so  that  it  is  necessary 
to  take  other  points  into  consideration  before  an-iving  at  a  cunclusioD, 
such,  for  instance,  as  other  evidences  of  aiiremia  in  the  jwtient,  the  presemx 
or  absence  of  a  hasmie  inurmiur  at  the  base  having  its  point  of  maximum 
intensity  in  the  second  left  intercostal  s^jfu:e,  the  presence  nr  absence  of 
a  venous  hum  in  the  neck,  and  so  on.  But  as  organic  valvular  defect  and 
anaemia  may  coexist,  some  cases  may  have  to  remain  unsettled  until  the 
anaemia  hiw  been  removed.  Even  this  does  not  entirely  settle  the 
ijuu-stioiij  huwuvcr,  for,  as  Faggc  has  insislud,  even  murmurs  observed  in 
rheumatism  may  similarly  pass  awiiy  ;  ICirkea,  Wilk?,  Baxter,  ancl  Frank 
have  all  recorded  cascss  in  whicdi  no  murmur  wjis  present  durini;  life,  and 
yet  vegetations  were  found  on  the  valves  after  death. 

Apart  from  lupidity  and  iKiasiblo  irregularity  of  action,  there  may 
be  definite  organic  disu;ise  of  the  heart.  According  to  Sir  Wni.  Oowi 
in  nine  out  of  every  ten  fat:il  eves  of  chorea,  disease  of  the  ralves 
the  heart  is  found,  Stiirges  t^ollcc-ted  80  cases  from  four  of  the  Urce^ 
London  hospitals,  in  only  5  of  which  were  the  heart  and  jwricardiu 
free  from  disease.  Of  34  cases  collected  hy  Raymond,  in  addition  ta 
the  cases  reported  by  Sturges,  the  condition  of  the  heart  is  only  civeo 
in  19,  in  all  of  which  there  waa  endocarditis.  Osier  has  sine* 
collected  from  recent  records  73  cases  with  endocarditia  in  63 
them. 

Murmurs  indicating  thu  existence  of  organic  disease  of  the  \ 
may  be  present-  bofnio  the  attack  of  chorea,  and  may  then  be  due  to  a 
previous  attack  of  this  disease,  or  of  acute  rheumatism.  On  the  other 
hand,  primary  attacks  of  chorea  may  be  met  with  in  which  there  had 
been  no  antecedent  rheumatism,  and  in  which  no  murmur  is  present.  la 
soma  such  casea  a  murmur  may  appear  during  the  attack,  and   mar' 


persist  after  ttie  pationt  is  convalescent ;  while  in  otber  instanceii,  aji  the 
patient  recovers  from  the  chores,  the  murmnr  may  disappear.  Another 
class  of  cadCs  is  met  with  in  which  no  murmur  is  heard  throughout  the 
attack,  but  prcntints  itscU  at  some  subsetiuciii  period. 

The  most  uumrnun  murniiir  is  a  systolic  one  pro^lucod  at  the  mitral 
orifice ;  but  sometimes,  where  the  murmur  existed  before  the  onact  of 
the  chorea,  a  presystolic  murmur  is  heard  alone,  or  in  combination  with 
one  systolic  in  time.  Murmurs  indicating  the  existence  of  aortic 
diiicaMe  arc  much  moic  rare,  as  may  be  judged  from  the  fact  that  the 
Collective  Investi^^ation  Coromittec,  previously  referred  to,  found  116 
cases  of  mitral  dl^otwe  as  opposed  to  only  6  aortic  cases.  So,  too, 
Sir  WiUIam  Guwers  states  that  out  of  250  cases  of  chorea  he  only 
met  with  2  c;isea  of  aortic  regurgitation ;  and  Osier,  out  of  72  in 
which  there  w:m  evidence  of  organic  diHeJwe  of  the  heart  two  years  and 
more  after  chorea,  found  4  cases  oniy  in  which  the  aortic  %*alvej*  were 
afieetmJ. 

With  regard  to  the  association  of  pericarditis  with  chorea  we  have 
already  seen  that  Bright,  and  stjmc  others  of  the  older  physicians, 
especially  at  Guy's  Hoepita),  recognised  this,  and  that  Bright  foinided  a 
hypothesis  of  chorea  on  this  association.  The  pericarditis  is  usually 
associated  with  endocarditis,  though  it  sonietinios  occurs  atone.  Thus  of 
21  cases  of  chorea  occurring  in  acute  rheumatism  Sibson  fotuid  that  15 
had  pericarditis,  14  endocarditis,  3  doubtful  endocarditis;  6  had  no 
pericarditis,  and  3  no  endocarditis.  So,  t«o,  of  73  recent  autopsies  in 
chorea,  collected  by  Osier,  there  were  19  cases  of  pericardilis,  in  only  2 
of  which  endocarditis  waa  absent. 

CnliiMom  affections. — The  more  important  of  these  serve  as  another 
link  in  the  chain  of  evidence  in  support  of  the  close  iifi\nity  between 
chorea  and  rheutnatisni.  Erythema  nodosum,  arthritic  purpura,  purpuric 
urticaria,  and  subcutaneous  fibrous  nodules  belong  to  this  class.  Herpes 
znster  is  sometimes  seen,  but  probably  oives  its  origin  to  the  arsenic 
which  is  administered  to  such  patients.  Excessive  pigmentation  of  the 
skin,  when  present,  is  probably  always  due  to  the  same  drug ;  but 
a1)sencti  of  pigment  m  the  skin  in  patches  has  been  described.  So,  too, 
alopecia  areata  is  said  to  have  been  observed ;  bald  patches  on  the 
head,  the  result  of  the  incessant  mibbing  against  the  pillow,  must  not, 
however,  be  mistaken  for  the  baldness  of  alopecia. 

Unne. — An  excess  of  urea  was  found  by  Walshe  and  others ; 
and,  according  to  Todd,  uric  acid  may  be  <le|)osited  in  considerable 
amount.  Dr.  Handfield  Jones  has  doscribe^l  a  similar  increase  of 
phosphates.  These  conditiocis  of  the  urine  have  been  found  pro[>ortionat 
to  the  severity  of  the  attick  of  chorea.  The  pigment  luohiemato- 
pcirphvrin,  di.icovered  by  Dr.  M'Miuin  in  the  uritui  of  rheumatic  subjects, 
was  found  Ijy  Dr.  A.  K.  Garrod  in  the  urine  of  fourteen  out  of  twenty 
caseii  of  ehurca ;  this  ho  regards  as  additional  evidence  of  the  close 
relationship  between  rheumatism  and  chorea.  Albumin,  when  present^ 
usually  indicates  nephritis ;    according  to  some    observers,   it    may  be 
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produced  by  renal  eoibulism  niso  ;  of  thisstateraetit,  hou-over.  satUfxUt; 
proof  is  wanting.     Glycosuria  Una  aUo  been  recoiiled. 

Temperature. — ^The  railrler  forma  of  chorci  may  nin  an  aprm 
coureo;  and  even  when  the  movements  are  severe  no  elevuti^  t^ 
tomporaturo  may  be  detected.  Otber  caeea  present  a  sligbt  degree  ^ 
pyrexia,  irrtypfctivo  of  any  dotoctablo  complioation  ;  ihcru  may  W  i 
rise  of  a  degrtio  or  two  in  severe  casos,  and  in  chorea  in^uuiiene  a  bfc- 
peratiire  of  104°  F.  may  be  reached.  Elevation  of  toiiiperatme  nur. 
however,  occur  as  a  resvUt  of  some  compliwition,  usually  aithritk  «f 
cardiac;  and,  though  a  temperature  of  105^  F.  has  preccdorl  death  wliaf 
nu  complication  waa  detected,  hypcrpyicxia  is  usually  the  reeuh  <J 
some  complication,  and  even  then  in  chorea  is  a  rare  evtmt. 

E'mrrffKf: — A  patient  who  haa  once  had  an  attack  of  chorok 
liable  to  be  eimilarly  affected  on  one  or  more  subsequent  occuics 
Tbi^  tcnilcncy  of  the  diacaae  to  recur  was  known  to  Sydonham,  andbn 
been  insisted  on  by  all  subsequent  writers.  Sir  WiUium  Gowers  fi 
that  a  third  of  his  patients  had  more  than  one  attack  of  chorea,  and 
mentions  one  in  whom  there  had  been  as  many  as  nine  at 
Osier's  statistics  show  that,  out  of  410  cases,  there  were  two  at-tadn 
111),  three  in  35,  four  in  10,  five  in  12,  and  rtix  in  3. 

The  interval  between  a  first  and  a  second  attack  of  chorea 
from  a  few  months  to  sovoral  years,  but  is  most  couuuoiilr  about  a  y 
In.4tance3  in  which  recurrence  has  been  reported  within  a  few  weeks 
the  original  attack  ought  probably  to  be  regarded  as  relapses  of  «f 
utt^ick  whoso  course  is  not  fully  spent,  rather  than  as  true  recamnofc 
The  elTect  of  season  on  the  recurrence  of  chorea  haa  been  noted  by 
a  good  many  observers,  but  notably  by  Weir  Mitefaell.  Such  frtth 
attticks  are  most  commonly  met  with  in  the  spring  ;  but  uistances  dl 
their  occurrence  in  the  »antc  subject  tluring  surcosRiveautumus  have  ako 
been  obierved.  Khonmatism  does  not  appear  to  have  any  influence  « 
recurrences ;  though  Osier  reports  a  higher  ]»ercontago  of  arthritic 
changm  in  cases  of  three  attacks  or  more  than  in  those  of  one  or  twti 
attacks.  As  the  heart  haa  been  more  freijuently  affected  in  recurreocas 
than  in  primary  attucks,  some  have  supposed  that  cardiac  disease 
favours  such  recurrences.  It  is  far  more  jjrobable,  however,  that  ih* 
true  explanation  of  this  assticiatiun  is  that,  as  enrlucarilitis  tends  to  occm 
in  chtire-i.,  the  greater  the  number  of  attacks  of  chorea  the  mure  likeiv 
is  endocartiitis  to  bo  found.  Indeed,  evidence  of  the  occurrence  i4 
oudocunlitis  during  a  recurrent  attack  haa  been  met  with  in  case^  in 
which  there  wore  no  signs  of  it  at  the  begcnnitjg  of  the  attack. 

Females  are  more  prone  to  a  recurrence  than  are  males   in  a 
the  same  proportion  as  they  are  more  liable  to  original  attacks ; 
in  cases  of  recurrence  there  is  an  increasing  tendency  for  the  num 
of  females  affecteil  to  preponderate  over  the  males;  so  that  in  cases 
four  or  more  attacks  the  subjects  are  nearly  always  females. 

In  many  cases  no  cause  for  the  recurrence  can  bo  detected* 
some  it  has  boon   ascribed   to   fright.      The   relationship    between 


fright  and  the  onset  of  the  aymptoms  of  chorea  ir  in  aome  f  iK-h  cA^es  bo  close 
as  to  compel  us  to  regard  them  as  eauea  anri  efiect  (p.  t^^iSj ;  but  it  is 
equally  ceruin  thiit  in  many  eaew  no  evidence  whatever  of  fright  can 
be  obtained.  Overwork  at  school  has  been  also  regarded  as  a  cuti^iti  of 
recurrences.  On  the  relatiunii  between  pregnancy  am]  chorea  Biitfiv:iuiit 
has  already  been  said  to  show  us  that  the  former  condition  is  a  potent 
factor  in  exciting  second  and,  more  rarely,  .third  attacks  of  chorea  in 
women;  and  that,  exceptionally,  pregnancy  may  be  responsible  for 
several  recurrences. 

As  a  rule  the  manifestations  of  the  diecase  in  second  and  subse(|ueat 
attacks  are  not  so  pronoiuiced  as  in  the  first ;  but  many  nowble  exce|)- 
tions  occur  in  which  the  symptoms  in  a  recurrence  are  much  more  severe 
than  ill  the  urlgiual  attack.  The  parts  afl'ected  by  the  spasms  may  be 
more  or  leas  the  same  in  rccurroncos  as  in  the  primary  attjick  ;  or  there 
may  be  no  such  correspondence,  the  sjwism  being  either  more  wide- 
spread than  in  the  first  attAck,  affecting  totally  dilferont  grou|i8  of 
muscles,  or,  while  involving  those  originally  affected,  prcgM^nderating 
in  others  that  formerly  escapwl.  Thus  in  some  cases  successive  attacks 
are  more  or  less  restricted  to  the  same  Bide  of  the  boily,  while  in  others 
such  limitation  occurs  on  the  opposite  or  on  the  same  sirle  iudis- 
criminatoly  ;  or  again  both  sides  may  become  affcclcil,  but  the  opposite 
to  a  much  greater  degree  thau  that  which  suffereJ,  it  may  be  exclusively, 
in  one  or  more  former  attucks. 

DlagTiosls. — There  is  no  difficulty  in  diagnosing  typical  chorea: 
the  spasmodic  movements  might,  however,  be  mistaken  for  those  seen  iu 
some  cases  of  cerebral  disease  in  infancy ;  indeed  this  mistake  has  prob- 
ably been  made  in  some  of  the  alleged  instances  of  chorea  in  very 
young  children.  The  histrjry  serves  to  difitinguish  the  two  conditions; 
chorea  is  usually  of  rececut  onset,  while  the  cerebral  condition  is  one  of 
earliest  infancy. 

So-called  "|umlytic  chorea"  may  be  very  diflBcuIt  to  recognise  with 
certainty  ;  spontiuieous  movements  may  be  almost  entirely  absent,  and 
thus  the  case  may  come  to  be  regarded  as  some  other  form '  of 
paralysis.  As  a  rule  the  history  suffices  to  exclude  other  forms 
of  jiaratysis,  for  the  weakness  In  chorea  usually  comes  on  gradually  in 
the  course  of  some  weeks.  We  have  seen,  however,  that  there  are 
exceptions,  and  that  considerable  paresis  may  be  of  8u<idcn  onset  in  this 
disease.  When,  moreover,  the  weakness  is  hemiplogic  in  diatributiaii, 
and  there  is  organic  disease  of  the  heart,  the  diagnostic  problem  way 
be  one  of  considerable  difficulty ;  in  such  cases,  however,  there  is  no 
history  of  convul«ionft  or  loss  of  consciousness,  the  [laralyais  is  never 
80  welt  marked  as  in  occUisiou  of  a  cerebral  vcii^ol,  and  moreover,  in 
fihorea^  even  when  the  leg  is  aiTected  in  conjunction  with  the  arm,  the 
face  escjipert. 

In  the  case  of  monoplegic  weakness,  as  for  instance  of  one  arm — the 
most  common  form  of  paresis  in  chorea — the  slow  onset  distinguishes 
the  condition  from  organic  affections :    or,  If  the  onset  happen  tu  be 
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ttffeiition;  the  absence  of  atrophy  and  the  reaction  of  Ho^ 
exclude  ucuto  anterior  poliomyolitis ;  and  they  also  excln<le  poriphml 
neuritis,  the  cxchwiou  of  which  may  poasibly  bo  ai'Jefl  by  ti^ 
abianco  of  any  defact  of  cutaneous  »ciisibiHty,  which  1.1  cortaiiity 
rule  iu  thiR  claas  of  cases  of  chorea.  Moreover,  by  carefully  wat 
such  patients,  very  slight  spontaneous  moremenu  may  poasibly 
detected  from  time  to  time,  cither  iu  the  paretic  limb  or  cl^evhcre; 
Boiufl  such  defect  may  be  detected  by  making  the  patient  hold  tb« 
above  the  head  or  rtniight  nnt  in  front  of  her,  with  or  vithmit 
Ujuguo  protruded  at  the  same  time;  again,  if  the  child  \te  told 
{j;raep  an  ohjcct  with  the  affocled  band,  and  to  keep  iho  hand 
closed  on  the  olije:t  for  a  little  time,  ahc  may  fail  to  rio  so,  th«  : 
involuntarily  relaxing  in  the  manner  already  deHcHhed  ma  so  chnntctc 
of  chores  ;  or,  once  more,  delay  may  be  detected  when  the  pftti 
voluntarily  attempts  to  relax  some  group  of  muscles.  The  editor 
thiij  work  hitj  told  me  of  a  c;ise  uf  ^Mire^is  of  the  forefingor  oi  tlia 
hand  In  a  bay  of  fourteen  which  proved  to  be  chorea,  as  wu  mqwcCcd 
by  himfkilf  and  by  an  eminent  phyitician  to  whom  he  referred  tbe  eaw 
The  paro^ift,  which  came  on  graflually  in  a  very  healthy  Itoy,  and 
chiefly  manifest  as  n  disability  of  holding  the  reins  of  hi«  p*:<ny,  stoud^j 
a  eymplom,  ubdolutcly  aluae  for  many  weeks.  Then  very  slight  ol 
movements  and  a  transient  systolic  nuirmur  clenched  tho  diagirasis  of  a 
cose  which  for  a  while  could  only  be  gucMeil  nt  on  an  MtimAU  of 
probabilities.  In  a  second  cn^e,  which  came  unflcr  his  care,  a  girl  vu 
admitted  into  the  Leetls  Infirmary  completely  or  at  any  rato  T9T 
deeply  paralysed  in  all  four  limbs :  she  lay  motionless,  hut  the  nor*- 
meiits  of  organic  life  )>ersii;t«d.  This  st.it«  n'as  said  to  haro  ojmv  o« 
lather  quickly — in  a  few  days.  The  negative  features  of  tha  eaaa  M 
to  a  pruvLiional  diiignosis  of  chorea,  and  within  a  week  tvitch«s  app«arad 
and  chorea  became  unmistakably  manifest. 

It  may  he  no  easy  task  to  distinguish  tnie  chorea  from  the  bvslflriei] 
eimulatiou  of  it.  In  cases  of  the  latter  kind  a  hiiitory  of  imttalion  csa 
often  be  obtained ;  the  subjects  are  generally  girls  almut  the  ags  d 
puberty  or  adolescence;  the  movoment^  are  more  suddort,  and  ^ngls 
muscles  contract :  furthermore  the  movements  are  often  rhytfamioU, 
whereas  in  true  choroii  they  are  always  irregtdar. 

As  was  &aid  when  discussing  the  symptomatology,  in  cases  villi 
pronounced  mental  symptoms  chorea  may  never  l>e  suspected.  Thu  is 
especially  apt  to  be  the  case  tn  the  maniacal  form  of  delirium  in  wbid 
the  choreic  sfMLttn^  though  present^  are  masked  by  the  mental  atatt. 
Moreover  in  some  uf  these  caties  the  chorea  spasms  oeaae  vh«n  tfat 
mania  le  at  its  height.  Acute  mania  does  not  usually  attack  wrnk 
young  subjects,  and  in  it  the  jtatienU  jabber  more  incessantly  t2iaa, 
the  delirinm  of  chorea.  Careful  watch  must,  of  oourae,  be  kvpt 
anv  choreiform  movements. 


Senile  cljorc*  ([i.  662)  is  distinguished  by  reason  of  ihf  patient's  age 
at  the  time  when  it  first  manifests  it«elf ;  by  the  fact  that  the  Biiaam  ia  as 
a  rule  slighter  in  degree  than  in  cases  occurring  in  earlier  lifo;  by  its 
tisually  chronic  progressive  course,  often  persisting  until  the  end  of  life ; 
aod  by  the  absence  of  any  relation  to  rhcumatisiu  or  endocarditis. 

Huntington's  chorea  (p.  859)  ha*,  in  comnioit  with  thu  »eiule  form, 
the  distiiiguij-hing  features  that  have  just  been  deacrihed  ;  be^iclea  which 
there  ia  a  hore<iitary  history,  often  dating  back  several  generations. 
Such  cases  are  even  more  progressive  than  the  senile  form;  they  in- 
variably persist  to  the  end  of  life,  and  are  commonly  attended  by  mental 
deterioration. 

In  electrical  chorea  (Dubini's  disease,  p.  864)  the  spasms  are  much 
more  sudden  and  shock-like ;  nnd  cages  of  the  kind  luive  been  met  with 
only  in  LomLardy  and  adjacent  parta  of  Italy.  The  course  ia  pro- 
gressive; a  largo  proportion  of  cane«  end  in  death,  and  the  more  acute 
are  attended  with  riae  of  temperature.  Kpileptifonn  convulsions  are 
common ;  and  not  only  docs  paresis  follow,  but  tho  muscles  wuste^  and 
lose  their  faradic  irritability. 

Poi-amyoclonus  (p.  888)  is  distinguished  by  the  fact  that  the  spasms 
are  much  nioro  sudden  and  nhockdiVe  ;  as  a  rule  they  affect  similar 
muscles  on  the  two  sides  of  the  boriy,  and  are  commonly  reatricted  to 
the  muaclos  of  the  trunk  and  proximal  so^mcnt^  of  the  limbs;  though 
ill  some  cases  they  may  be  much  mure  generalised.  This  afFcction  is 
more  harmless  than  chorea,  being  in  no  way  related  to  rheumatism  or 
endocarditis,  yot  more  persistent,  lasting  in  mo&t  cases  for  years. 

In  double  athetosis  the  movennrnts  are  slow  as  a  rule,  arc  writhing 
or  undulating,  and  are  attended  with  permanent  stiffness  of  the  limbs; 
there  ia  also,  in  some  cases,  an  increase  in  the  volume  of  the  muscles. 
.Such  patients  commonly  suffer  from  convulsive  attacks,  and  as  a  rule  the 
intellect  is  defective. 

Pivpiosis.^-Tho  prognosis  of  chorea  varies  with  the  age  of  the 
patient ;  in  children  the  large  majority,  even  of  severe  cases,  end 
favourably;  tho  report  of  the  British  Medical  Association  Investigation 
Committofl  showed  the  death-rate  to  be  about  2  per  cent — nine  deathft 
in  439  cases  of  tho  disease.  According  to  Anstic,  chorea  is  much  more 
serious  after  puberty  ;  and  the  gravity  of  the  affection  in  pregnancy 
has  already  been  insisted  upon.  The  majority  of  the  deaths  from  chorea 
in  preguanor  resuU  from  abortion,  wholher  spontaneous  or  artificially 
induced  ;  or  indeetl,  in  conscrpience  of  the  extreme  debility  which  com- 
monly ensues  in  such  <yises,  a  natural  labour  at  full  t«rm  may  prove  fatal. 

As  a  rule  the  more  pronounec4l  the  psychical  disturbances  the  more 
Ecrioiis  the  prognosis  ;  but  this  is  nut  always  so,  for  patients  with  marked 
mental  afTcclion  may  recover  completely,  while  on  the  other  hand  the 
moat  severe  spasmodic  movements  may  he  present,  and  may  end  in  death, 
without  definite  mental  disturbance.  It  must  he  remembered  that  where 
there  is  much  psychical  disturbance,  though  there  may  be  recovery 
from  the  attack  of  chorea,  progressive  mental  deterioration  may  follow, 
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mid  may  bo  permancnL  Yet  iQCiitjt.1  defects  have  boch  known  to  penbl 
fur  niuiitlLH  ur  even  y*^rs,  and  ultimately  to  paw  awuy.  It  tntuX  tim 
be  remembered  tliat  epileptuid  attacks  in  the  course  of  chofD*  mar  m^ 
soquently  become  genuine  epileiwy. 

A|iart  from  compHcAiions,  the  two  chief  perils  are  oxfaatistior 
wunt  of  sleep  and  the  never -ceasinf;  viulent  movement*.       LitUe 
important  is  the  interference  with  the  patient's  outritioii,  aud  even 
the  very  acts  of  taking  food.     Dc&th  rarely  occnnt  in  a  recurrent 
These  points  mxut,  therefore,  nil  be  kept  clearly  before  lis  in  attempliBf 
to  formulate  a  prognosis  in  any  case  of  chorea. 

Xot  only  have  we  to  express  an  opinion  as  to  the  uUimnte 
but  aUo  as  to  the  duration  of  the  attack  ;  yet  nothing  i»  more  utx 
than  the  hitter,  for  whereas  in  the  majority  of  cases  the  attack 
uonio  to  an  end  in  i=iix  weeks,  in  others  it  may  last  as  many  mc 
First    attacks    usually   last   longer    than    subsequent    ones  ;     the    mm 
severe  the  spaitmodic  movcmenU  the  longer  is  the  confliiion   likely  it 
persist;    and  cases  of   "paralytic  chorea,"  though   presenting   liti 
DO  danger  to  life,  are  often  most  obstinate.     I'ost-chorcie  pnralT 
sometimes  very  well  marked  ;  but,  in  the  absence  of  evidence  vf  ocdi 
of  a  cerebral  vessel,  complete  restoration  of  function   in  tiia  al 
parts  may  be  coufidenrly  expected. 

In  some  cases  the  spasmodic  movements  persinr,  and  result  in  t 
chronic  chorea  which  does  not  appear  to  afltxt  the  f;eiieral  facahh  of  tbc 
patient  materially.  Such  cases  are  much  more  commonly  met  with  is 
males  than  in  females.  The  hy6t«rical  form,  which  never  end«  fauUy, 
often  per;«ists  for  a  long  time. 

The  presence  of  endocarditis  does  not  affect  the  immediate  jrfr 
gnosis,  for  embolic  attacks  are  singularly  rare  ;  but  it  afl'ects  the  uliiauu 
prognoAiB  in  the  two  following  ways.  It  may  lead  to  serious  structonl 
diwuage  of  the  atfectexl  valves  and  to  the  train  of  phenomena  which  miM 
chronic  valvular  diseases  of  the  heart,  ultimately  terminating  in  fi 
of  compensation  with  its  usual  consequences  ;  and,  if  a  repeiated  att 
of  chorea  occurs  in  a  person  the  subject  of  farmer  heart  Hiseajie,  the  )Vfr 
gnosis  is  less  favourable  in  proportion  to  the  gravity  of  the  la 
This,  however,  is  a  factor  of  minor  importance  in  prognoais.  It 
a  little  curious  that  although  chorea  and  rheumatism  are  eo  el 
associated,  and  jtericartlitis  occurs  in  a  fair  proportion  of  cases  of  el 
hyperpyrexia  is  very  rarely  met  with  in  the  latter  disease. 

Treatment. — It  is  of  primary  importance  that  any  poaaihU 
cause  of  tlic  atTection  should  l>e  sought  for,  and  combat«r),  if 
appropriate;  treatment.  A  sedative  and  calming  tine  of  treatment 
be  adopted  whore  shock  appears  to  have  Iwen  operative.  Where 
factors,  such  as  errors  uf  refraction,  dental  irritjilion,  intostinal 
constipation,  phimosis,  and  the  like  are  present,  the  particular  »Kfan*d 
irritation  must  be  removed.  Tn  cases  of  chorea  graviftanim  tbe  qnesiMa 
of  artificial  abortion  or  premature  delivery  may  arise,  and  this  prooadnnt 
grave  as  it  is,  may  in  severe  cases  be  imiwrative. 
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Beit  ia  otio  of  the  most  important  facton  in  the  treatment  of  chorea. 
Even  in  mild  cAseit,  occurring  in  chihhun,  it  la  iniportiiiiL  Unit  all  lcA»oiig 
shouH  be  discontinueil,  and  that  the  child  ahoiiM  not  be  allowed  to  make 
any  mental  otforl.  So,  too,  it  is  well  to  begin  the  treatment  with  a  few 
days  of  ab&oluto  rest  in  bed  ;  this  must,  however,  largely  depend  on  :he 
c(Fect  which  it  hits  on  the  efaild  ;  for  in  ca^es  in  which  bed  is  irksome  the 
consequent  mental  depruesion  may  more  than  cuuntt-rairt  the  good  ciTect 
of  the  means.  Where  such  abgoluto  rest  is  not  deemed  advisable,  much 
good  may  l>e  obtained  by  getting  the  child  to  lie  on  a  bed  or  conch  for 
an  hour  or  two  in  the  middle  of  the  morning,  and  again  in  the  aftorooon; 
and  various  me-'inR  may  be  devised  to  keep  it  interested  and  amused 
during  theae  periods.  Although  more  important  in  the  severer  cases  of 
the  diBcase,  the  anujunt  of  rest  must  be  regulated  on  similar  lines;  yet, 
if  possible,  the  ehild  should  be  kept  in  bed  unlil  all  the  choreiform  muvc- 
mcute  have  ceased.  In  severe  cases  this  rule  should  have  no  exception. 
\V"e  have  most  of  us  learnt  the  value  of  rest  in  mwiifying  or  [iiissibly 
warding  otf  the  endocardial  lesions  in  acute  rheumatism,  but  we  have 
scarcely  reali«icd  tliat  this  clement  of  treatment  may  be  equally  important 
in  similarly  n}odifying  or  wanling  off  sut-h  lesions  in  chorea.  Quite 
apart  frtim  the  gi'eat  good  which  must  result  to  the  motor  neurons, 
whi-^h  are  in  an  exalted  state  of  irritjihility,  there  can  be  little  doubt  that 
rest  is  none  the  less  needetl  as  a  prophylactic  or  curative  measure  in  the 
treatment  of  the  cardiac  manifestations  of  the  discuee. 

In  crises  in  which  the  disease  is  at  all  pronounced  it  is  well  to  combine 
isolation  with  the  rest  treatment.  We  have  already  eeea  how  highly 
strung  and  excitable  the  subjects  of  chorea  commonly  are,  so  that  it  will 
['uadily  be  understood  how  important  it  is  to  reduce  all  mental  excite- 
ment to  a  minimum.  This  can  best  be  efJected  by  keeping  the  child  in 
a  bright  airy  room  with  itd  mother  or  a  senfiible  nurse  to  look  after  it, 
and  to  keep  it  interested  and  amused.  An  imporlant  question  which 
frequently  arises  in  private  practice  is  whether  it  is  advisable  to  engage 
a  trainnl  hospital  nurse  in  such  cases.  In  the  treatment  of  adults  there 
can  be  no  question  that  this  is  the  beat  plan,  but  no  general  rule  can  be 
laid  down  on  this  point  with  regard  t-o  children;  each  case  must  bu 
deidt  with  on  ita  own  cojiditioue.  If  the  mother  l)o  not  herself  highly 
strung,  or  of  ueuniiic  temperament,  and  if  the  child's  own  nurse  is  a 
sensiblk)  and  soothing  person,  it  is  better  not  to  risk  the  introduction  of 
a  stranger ;  but  where,  as  so  commonly  happens,  the  mother  is  neurotic, 
and  the  nurse  has  no  notion  how  to  keep  the  child  quiet  and  yet 
amused,  it  is  better,  even  at  the  expense  of  a  little  disturbance  at  the 
outlet,  to  place  a  carefully  selected  trained  hospital  nurse  in  charge  of 
the  child,  ami  to  keep  all  other  people  away  as  much  as  possible.  It  need 
Hcarcely  be  added  tliat  in  selecting  the  nurse  attention  should  be  paid 
not  only  to  her  general  qualities,  hut  also  to  her  special  experience  in  the 
management  of  children. 

If  the  spasmodic  movements  arc  at  all  Revere  the  patient  must  be 
guarded  against  injury  to  the  limbs.     The  patient  should  be  on  a  soft 


mattress,  and  any  luljticciit  hard  structuro  carefully  paddod  ;  prominai 
parU,  like  the  elbowa  and  knet-s,  njay  be  envelupud  in  colUm  »diI 
When  the  sjiaanii)  are  ko  severe  as  to  throw  the  [mtient  cttit  of  lied,  i 
mattresjt  should  be  placed  on  the  Borjr  tn  the  ccjrner  of  the  room,  ia»d  ik 
adjacent  wall  paddod  with  cushions  or  niiittreeses.  If  ther«  be  tfcc 
slightest  tendency  to  boJsorc  a  wjilcr-bcd  should  bo  provi<lod. 

Of  no  ]i!>5  importance  than  mental  and  physical  rest  is  an  &biiiidiDl 
supply  of  nutritions  and  e^i^ily  digested  food.  AVliere  tlie  spasms  «( 
the  hejid  and  neck  are  severe,  feeding  may  be  attentlod  with  grort 
difficulty,  and  it  nmy  be  only  pussible  to  a<imini8ter  lujuidi*,  and  ihw^ 
perhaps,  uidy  by  a  feeding- bottle.  The  nutrition  of  the  muscles 
improved  by  maasage — a  me^iaure  whit-h  cinnot  he  employed  wh 
spasms  are  i^evorc^,  but  which  is  uBcfiil  in  milder  caset^  and  e&peciiUly  io  tfcf 
paralytic  forms  of  chorea. 

Owing  to  the  liubility  to  bedsores  scrupulous  cleanliness  must  In 
observed,  especially  in  those  patients  who  jiass  their  evacuations  in  the 
bed  ;  there  i-i  commonly  so  tnnch  mentJil  apathy  in  theso  cases  that  xht 
pitiiont  may  be  nnawure  of  misha|;a,  the  early  detection  of  which  doI 
depend  tipou  the  nurse's  wutchfulneiis. 

Wiiyri  the  movement.?  are  not  too  violent,  warm  bath*  do  j^ood  and 
are  grateful  to  the  patients ;  care  must,  of  course,  bo  taken  to  prvveat 
any  injury  by  self- inflicted  blows.  Though  satisfactory  results  have  been 
obtained  by  the  method  of  pro<lucing  diaphoresis  by  antimoniul  wine, 
Bupplemenicd  by  the  hot  nir  Iiath,  it  is  not  a  measure  to  be  rccomiucnded 
in  the  majority  of  cases  of  chorea,  in  which  the  degree  of  dohility  doei 
not  admit  of  further  depressing  influence?.  In  the  severer  forms  of 
chorea  attended  with  high  tem)>crature  the  cold  ])ack  is  useful ;  or  the 
cold  h^tth  may  be  substituted  where  the  spasmodic  movemeut*  do 
prevent  this. 

Two  classes  of  drugs  are  ehicfly  useful  in  the  treatment  of  cho: 
tonics  and  sedatives.     Of  the  forinor  i:lat>e  arsenic  has  a  deservedly 
repufcition.     The  genor.i!  condition  of  the  patient  much  improves  uncjer 
its  use ;  and,  whether  the  drug  have  any  power  of  controlling  the  spasmi 
directly  or  not,  we  may  sui-miee  that  it  improves  the  uuti'itian   of  the 
neuron.    Whatever  be  the  true  explanation  of  its  action,  the  fact  renuuut 
that  a  large  number  of  ca^es  of  chorea  do  well  under  its  use.      The  dnu 
is  usually  given  hy  the  mouth,  in  gradually  increasing  doses,  after  meals  ; 
three  to  five  minims  of  liquor  .irHcnicaliti  may  be  given  three  tiniea  a  day 
as  an  initial  dose,  and  the  amount  iiicreasefl  by  one  or  two  minima  everrH 
third  or  fourth  day  until  a  do.«u  of  fifteen  miniuis  three  times  a  dav  is* 
reached,  or  until  the  stomach  becomes  intolerant  of  the  remedy.      Owing 
to  the  groat  intolerance  of  the  stomach  in  some  cases,  the  uso  of  arseniofl 
sub^utaneously  has  been  n^comni ended  by  Kidenbiirg,  Hamuiond,  \Vieder<l 
hofer,  and   otlier.'i — a   procedure  which    is  feaj^ible   in  the   treatment  of 
adults,  but  which  is  attended  with  obvious  drawbacks  in  the  tre.-itnicoi 
of  children.     An  advantage  claimed  fur  the  method  is  that  much  Inrger 
doscH  can  be  given  without  the  intolerance  which  appears  when  similar 
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are  given  by  the  stomach  :  indeed  the  jtdministratiou  of  the  drug 
ntMBlnnnly  is  Eometimes  continued  by  finbculjineotis  injeution  after 
the  gam^ntMtiiiul  tract  hae  become  intolerant.  It  must  be  reiijciiiberet), 
however,  thjit  sncb  birge  duaes  of  iir^entu  rs  the&o  cannot  be  given 
with  impunity  ;  for  an  attack  of  peripheral  neuritia  may  be  the  con- 
Bccjuoncc,  the  treatment  thus  substituting  one  disejise  for  another,  a  state 
of  things  hardly  to  be  desired.  A  much  less  important  eH'ect  of  the 
arsenical  treatment  which  sometimes  occurs  is  ]M^ieiitation  of  the  skin, 
a;i  appeiirancQ  apt  to  be  attributed  to  an  insutiicioiit  ubo  of  soup  and 
water. 

In  aiifemic  subjects  of  chorea  iron  may  be  advantageously  combined 
with  ar^enict  and  if  arsenic  has  to  be  suspended  from  any  catuc,  it  ts  a 
Uiiofu]  subtttinitc.  Tn  weakly  children  the  syrup  of  the  phosphate  uf 
iron,  or  Bome  similar  preparation,  alone  or  in  conjunction  witli  coil-liver 
oil,  is  of  advantage.  Phosphate  of  lime,  cod-liver  oil,  preparations  of 
malt,  and  the  like,  arc  all  of  value  as  adjuvants  or  temporary  substitutea 
during  a  course  of  treatment  by  arsenic  or  some  other  nervine  tunic. 

Zinc,  in  the  form  of  either  the  sulphate  or  oxide,  was  formerly  much 
used,  the  dose  bein^;  gradually  increased  up  to  twenty  grains.  The 
valerianate  has  alsu  been  employed,  and  of  late  the  bromo-vuleriauaie 
has  been  recommended. 

No  good  comes  of  the  nee  of  Btrychnine  in  the  earlier  stages  or  in  the 
acuter  manifestations  of  chorea;  but  in  chronic  cases  especially  where 
motor  parcsi:^  \%  prominent  and  the  spasmodic  movements  absent  or 
Blight,  this  drug  is  often  of  distinct  service. 

Good  results  have  been  obtained  by  H.  C.  Wood  with  largo  Hoses  of 
quinine ;  a  mode  of  treiitmcnt  which  has  found  favoiu-  mure  especially 
with  many  American  physicians.  In  cases  where  there  is  a  personal 
or  family  history  of  rheumatism,  salicylate  of  soda  may  be  given  with 
advantage  in  the  earlier  stages  of  the  attack.  Antipyrin,  in  doses 
gradually  inorcised  up  to  two  drachms  in  the  twenty-four  hours,  has 
had  a  reputation  in  chorea  since  Walncr's  pu|>ei-  upjieared  in  18S7.  ita 
chief  use  is  during  the  acute  stage,  and  even  childrL-n  tolerate  it  for 
weeks.  A]>art  from  the  more  usual  signs  of  intolerance  of  the  remedy, 
the  appearance  of  albumin  in  the  urine  must  be  watclied  for,  and  if  it 
occur  the  U!;e  of  the  drug  must  be  discontinued.  Exalgin,  analgene,  and 
asaprol  have  been  similarly  employed ;  Muticorvo  being  prominent 
among  the  physicians  who  have  a<lvucated  the  use  uf  the^e  dnigs  and 
of  antipyrin  in  chorea.  Physostigraa  has  its  advocates,  and  there  are 
those  who  have  had  recourse  to  the  use  uf  curara  in  corluin  chronic  cases; 
in  view,  however,  of  the  dangers  which  attend  its  use,  the  latter  drug  is 
best  avoided. 

Of  the  sedative  class  of  drugs  chloral  has  been  found  the  most  useful ; 
and  good  results  from  its  use  have  been  recorded,  more  ospecially  by  Sir 
William  Gairdner  and  Dr.  Charlton  Bastlan.  The  {uttient  is  kept 
Continuously  under  the  influence  of  the  remedy,  the  object  being  to 
obtain  arrest  of  the  spasmodic  movements  by  prolonged  sleep.     A  care- 
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ful  wjLtch  niiut  be  kept  on  such  patients,  ant]  tha  drug  Biuprndod 
event  of  serious  c4irdtao  depresaion  ov  gaatric  irritnlion.     It  m 
tho  aoveror  and  less  li-actablo  forms  of  chorea  that  this  plnn  of 
is   to   be   tried,    for  it  niUBt  be  admitted  that    while    undoubted   gO^ 
appears  to  result  in  some  cases,   in  others  the  nutuntl  cuumu  of 
disease  does  noi  appo^^r  to  be  shortened  by  it ;  in  olhera  iLgHin,  tbo 
the  spiisms  cease  or  become  greatly  reduced  during  the  use  of  the  d 
they  return  with  all  their  former  vigour  when  the  treataient  is  di«coi 
tiDUcd.      Moreover,   mich    patients    may   bo    mentally   deranged    for   1 
variable  length  of  time  after  ihe  use  of  tho  remedy. 

The  bromides  are  of  little  use  except  in  combination  with  chlonl, 
when  they  may  avert  the  headache  induced  by  the  latter  drug,  thougk 
good  results  havo  been  crcvlited  to  them  in  chorea  gravidarazn.  Sol- 
phonal,  par.ildehyde,  and  chloralose  have  ench  been  employed  in  tbt 
manner  recommended  for  chloral.  Bourneville  and  Kntz  allege  a  npad 
cure  with  bromide  of  camphor  given  in  capeulcs  of  20  ccotigramrasa. 
Few  are  bold  enough  to  adopt  Jaccoud's  plan  of  gi\'ing  large  doaca  dI 
opium  to  attain  the  same  end  in  young  children ;  indeed,  morphia  aa  a 
sedative  in  chorea  is  less  potent  than  chloral,  and  may  increaae  any 
ment:il  excitement  which  is  present. 

Hyoecyiimin  hiia  bceu  employed;  and  subcutaueoos  injoctiori*  of 
hydrochlorate  of  hyoscin  have  been  useful  in  severe  casea.      Ciinirifu 
cannabis  indica,  conium,  and  nimilar  drugs  have  had  their  adroca 
though  most  of  them  are  of  doubtful  value. 

Count«r-trritatLons  to  the  spine,  freenng  the  skin,  and  axmilar 
measures,  are  not  to  be  recommended. 

KluctricjU  treatment  has  not  been  attended  with  any  auecen  is 
chorea,  though  it  has  been  tried  in  all  Its  forms.  Id  the  Inter  atagas  of 
the  paretic  forms  of  the  disca.se,  however,  some  good  may  rc^nilt  from  tbe 
use  of  mild  galvanic  currents  to  the  affected  limbs.  Similarly,  nuuaag* 
is  of  value  in  the  later  stages  of  chronic  caaes,  a  time  when  carefully 
planned  exercises  are  also  of  great  value  in  re-educating  tho  patient  in 
the  performance  of  voluntary  movements  with  precision,  and  in  the 
proper  {luwcr,  rjite  and  adjustment  of  movements.  The  {Nttiont  may  ba 
directed  to  touch  a  certain  point  with  the  finger  or  toe,  to  make  tracti 
with  the  limb  against  various  degrees  of  elastic  reftistanco,  or  to  to 
different  points  with  the  finger  or  toe  a  varying  number  of  tunei 
equal  intcrvHls.  Besides  this  tho  patient  may  bo  taught  to  im' 
various  simple  exercises,  and  to  practise  the  same  before  a  gloa,  1 
defects  are  more  readily  detected,  and  the  intluenco  of  the  will 
brought  more  and  more  to  bear  on  ihe  movements.  In  tho  (tcrformaao* 
of  all  those  exercises  care  must  be  taken  not  to  fatigue  the  pAticnt. 
liopose  should  be  encouraged  in  the  intervals  between  the  cxerciect. 

Passive  movements  also  serve  a  useful  purpose;  for,  in  a4iditiaa 
their  cfTect  on  the  muscles,  after  a  movement  has  been  performed  in 
way  several  times  it  can  be  performed  voluntarily  with  groiUer 
and  rapidity. 
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Hydropathic  treatment  is  aIso  of  vilIuo  in  chronic  casee  where  a  tunic 
effect  ia  desired,  baths  and  douches  being  both  useful.  Sulphur  hatha 
also  have  yielded  good  results. 


Chronic  PROGRSssrvE  Chorea 

Stn.- — Chronic  adxdt  chorea  ;  JleredUari/  chorea  ;  JlunUngton's  choTM  ; 

SeitiU  chorea. 

ThiB  {orm  of  chorea  manifests  itself  in  adulta  after  the  qilddle 
period  of  life,  rind  has  a.  chronic  oour^  ivhich  it  persistent  and  progres- 
sive. Some  authors  have  regarded  "Senile  chorea''  as  distinct  from 
"  Hereditary  "  or  "  Huntington's  chorea,"  as  in  the  former  group  of  cases 
there  is  no  hereditary  history  ;  others  have  contended  thuL  they  are 
one  and  the  same  afi'ection,  the  negative  family  history  being  iiti  in- 
RuHicient  reitKon  for  sejiamting  maladies  which  in  all  other  ret«]'Ci:ts  are 
identical.  Many  of  the  isolated  cases  of  senile  chorea  conform  so  closely 
iu  their  manifestations  to  those  of  the  hercditii-ry  form,  that  they  cannot 
reasonably  he  placed  in  a  different  category ;  but  some  of  them  differ 
from  the  hereditary  form  not  only  in  the  absence  of  any  family 
tendency,  but  also  in  their  benign  course,  in  the  abwence  of  any  mental 
affection,  and  in  their  coni-ae  to  recovery,  all  of  which  points,  as  we  shall 
prosoiitly  soe,  arc  foreign  to  hereditary  chorea. 

Hkbkditary  chorea. — Though  Huntington,  in  u  paper  published 

in  1872,  WU3  the  Erst  to  give  a  comprehensive  description  of  the 
affection  which  bears  his  name,  there  is  evidenee  ihat  the  affection  was 
known  to  American  physicians  at  least  thirty  years  before.  Moreover, 
HuntirLgton's  father  and  grandfather  had  both  been  familiar  with  the 
disease  and  its  characters  during  a  period  extending  over  seventy-eight 
years.  tiince  Huiitingt<)U  de»crit>ed  the  affection,  instances  of  iU 
occurrence  in  this  country,  In  Germany,  tuid  in  Frauce  have  been 
recorded. 

Causation. — The  most  prominent  etiological  factors  are  the  liability 
for  several  members  of  the  same  family  t-o  bccumc  affected,  and  the 
frequency  of  direct  hereditary  transmission.  Kcnmk  Instanced  a  family 
in  which  nineteen  members  were  Jtffected  ;  and  Lannoia  one  in  which 
there  wore  seventeen  such  casus ;  while  the  disease  has  been  known  to 
be  tranamitttid  through  as  many  as  four  generations.  It  does  not 
appear  to  be  more  commonly  transmitted  through  one  sex  tlu^n  through 
the  other;  and  a  marked  feature  in  the  transmission  is  that  if  one 
generation  escape,  subsequent  ones  remain  free  from  the  iliscuso;  it 
does  not  skip  a  generation  or  more  and  then  reappear.  In  some 
iaiailiea  the  proportion  of  men  affected  have  been  in  excess  of  the 
women;  but,  as  a  rule,  the  two  sexes  are  equally  liable  to  the  disease. 
The  symptoms  usually  manifest  themselves  between  the  ages  of  thirty 
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atiii  forty ;  l>i)t  infitancCA  have  beon  recorded  in  which  the  diaeaao  bcgu 
before  this,  in  a  case  recorded  by  Hotfimmn  in  curly  aduleMence.  No 
inunediutti  cnusc  can,  m  a  rule,  bo  detected,  though  in  some  case*  mond 
emotions  have  appeared  to  act  in  this  way.  Neither  rheumatism,  iha 
infectious  fevers,  nor  pregnancy  pUy  any  part  in  the  eliology  of  the 
disease. 

Morbid  anatomy. — Nothing  pnthognomonic  has  been  found,  th 
the  cuicful  iiLVCdtigutions  that  have  been  uiadc  by  several  ob 
— notjibly  by  Krunthal  and  Kalislier,  Oppenheiin  and  Huppc,  Dana, 
Clarke,  and  Collins — have  proved  the  existence  of  definite  morbid 
changes.  In  a  good  many  of  the  cases  the  dura  mator  has  beeu  found 
in  a  condition  of  chronic  pachymeningitis,  with  or  without  ha-matonta; 
but  in  one  examined  by  Berkeley  there  was  atrophy  of  this  membrane^ 
Nearly  alt  the  casoR  have  presented  e\ndences  of  a  chronic  pia  arachnitis 
with  a  varying  degree  of  adhesion  of  the  pia  mater  Lo  the  surface  of  tb« 
cerebral  cortex.  The  most  common  changes  mot  vith  in  the  braiu  itacJf 
have  been  either  character! at ic  of  a  primary  degeneration  of  the  neuroiu, 
or  of  a  chronic  encephalitis.  Macroscopically,  atrophy  of  the  onnvoio- 
tions,  widening  and  deepening  of  the  sulci,  and  compensatory  external 
hydrocephalus  have  been  found.  Increased  density  of  the  cwcbnJ 
substance,  with  thickening  of  neuroglia,  has  been  describcl  by  tamm, 
while  Collins  found  a  cribriform  appearance  of  the  bniin  in  faia  caoa. 
Small  foci  of  softening  with  vacuolation  of  nerve-cells  has  been  met  with; 
but  the  most  frequent  changes,  according  to  certain  observers.,  consist  in 
disseminated  foci  of  round  cells  in  the  cortex  and  subcortical  white 
matter;  a  regular  dilfusc  encephalitis,  according  to  Oyipenheim  and 
Hoppe.  Lanaoid  and  Paviot  have  found  similar  interstitial  infiltration 
most  marked  about  the  large  pyramidal  cells  in  the  central  convolutiotu  ; 
atrophy  of  the  small  round  cells  between  the  first  and  second  cortical 
layers  was  found  hy  Oppenheim  and  Hoppe,  and  Menzies  found  lh« 
nerve-ccils  of  all  the  layers  degenerated.  In  several  of  the  cMtm 
examined  the  walls  of  the  cerebral  vessels  were  thickened.  Krontlial 
and  Kaliiichcr  concluded  that  the  change  in  the  cerebral  cortex  coiuista 
essentially  in  disease  of  the  blood-vessels,  which  nut  uncommoaly  leads 
to  proliferation  of  nuclei,  punctate  hnmorrhagea,  and  hyperplasia  of  glia  ^| 
and  interstitial  tissue,  while  the  nerve  elements  themeelve«  are  but  UttU  ^ 
afiected.  On  the  other  hand,  the  findings  of  Dana,  Clarke,  ami  Collins 
respectively  show  the  essential  change  to  l>e  a  degeneration  of  Um 
ganglion  cells  of  the  cerebral  cortex  ;  the  last-named  observer  found  tbe 
large  pyramidal  and  polymorphous  cells  most  affected.  In  CoUiiu'i 
case  the  changes,  though  widespread,  were  moat  pronounced  in  the 
Rolandic  region.  The  pericellular  and  perivascular  spaces  were  enlarged, 
and  consecutive  and  secondary  changes  were  seen  in  the  interstitial 
tissue  and  vascular  system.  Diffuse  degeneration  of  the  pyramidal  tracts 
was  met  with  in  the  f>ons  and  medulla  by  Kronthal  and  Kalisber,  who 
also  found  a  aimilar  change  in  the  antero-lateral  columns  of  the  spinal 
cord,  in  which  region  Oppenheim  and  Hoppe,  and  I^annois  and  Paviot 


fuund  (liffiiso  sclerosis  also.  Collins  in  !ii»  ]MitiiMit  found  slight  degenera- 
tion of  the  crosaod  pyramidal  tracts  in  the  spinal  cord. 

Somo  of  the  cases  in  wluch  morbid  changes  have  been  deacrilied 
probably  belong  to  the  class  of  cases  of  senile  chorea  in  which  there  ift 
no  known  liorctUty ;  othent  perhaps  fihouhl  be  relegated  to  the  class  of 
athetoid  £|u,anis,  notiibly  instances  in  which  hairoatoma  of  the  dura  or 
other  groAS  changes  have  lieen  found ;  bat  many  of  the  cases  were 
genuine  instances  of  herediwrj  chorea. 

Pathologry. — The  i>athology  of  the  disease  is  obscure.  The  histo- 
logical  changes  met  with  by  certain  observers  point  clo:irIy.  &s  we 
have  seen,  to  a  parenchymatous  degeneration,  in  which  the  neurons 
sufter  priuuirily,  and  iti  which  any  intorstiliul  change  is  secondary; 
but  others  have  found  appearancea  which  suggest  that  a  vascular 
and  irtterHtitta!  change  ix  che  baititi  of  the  morbid  condition.  The 
former  of  these  views  h;is  certainly  most  to  recommend  it  in  the 
present  state  of  our  knowledge  of  the  subject ;  but  none  of  the  changes 
can  be  reganJed  as  specific.  We  know  little  of  iho  nature  of  the 
hereditary  influence  which  is  so  prominent  an  element  in  its  etiolog)*, 
though  that  it  depends  on  some  pre-natal  factors  there  can  be  little 
question.  Wo  are  no  more  fortunate  in  our  knowledge  of  what 
determines  the  manifestations  of  the  diseatie  at  the  ]>articular  time  of 
Hie  when  these  must  commonly  Urst  show  themsvlres.  According  to 
Dana,  and  Lannoi^,  and  Paviot,  the  defect  Is  to  be  found  in  temtoI<^ — 
a  hereditjin,^  malformation.  The  latter  oluervers  locate  this  abnormality 
in  the  interstitial  tissue^  while  Groppin  believer  that  certain  e]>ithc]ioid 
cells  remain  embryonic,  and,  later  in  life,  form  the  i-larting-point  of  the 
disease.  Dana  regards  the  pyramidal  cells  themselves  us  possensed  of 
a  hereditary  taint,  there  being  less  power  of  resistance  to  excitations. 
Collins,  on  the  other  hand,  considers  that  the  ganglion  cells  are  genetically 
wanting  in  |x)wcr  t^j  survive  as  long  under  the  same  enviionment  as 
the  ordinary  ganglion  cell. 

Symptoms. — The  onset  is  u  a  rule  gradual,  though  instancee  of 
eudden  onset  on  emotion  have  been  met  with.  The  motor  disturbancee 
are  usually  the  first  to  manifest  themselves,  and  may  consist  either  in 
irregular  movement4,  first  noticed  in  the  face  or  arm,  or  in  the  unal«ady 
gait.  Symjitonis  indicative  of  mental  derangement  have  rarely  pre* 
ceded  the  motor  manifestations  of  the  disease. 

The  spasmodic  movements  resemble  those  of  ordinary  juvenile 
chorea  in  being  involuntary,  irregular,  and  without  rhythm;  but  they 
differ  in  lieing  much  slower,  and,  in  some  cases  accorfling  to  Osier, 
incoordination  may  be  the  chief  evidence  of  derangement  of  the  motor 
processes.  In  the  earlier  Blage«,  so  slight  ore  the  muscular  contrac- 
tions, there  may  be  little  or  no  resulting  movement  of  the  limbs ;  but 
when  the  disease  is  more  atlvanced  the  spasmodic  movements  occur 
both  during  rest  an  1  during  some  voluntary  act;  they  are  increased 
by  emotion,  they  are  lessened  by  repose.  Sometimes  they  may  be 
aireswd  voluntarily ;  but  this  only  results  in  the  earlier  stages,  when 
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the  will  retains  a  limited  and  temporary  influence.  Sometimes  the 
involuntary  movement  is  arrested  by  the  substitution  of  a  volunUrr 
effort.  The  spasmodic  movements  cannot  be  arrested  volunt&nly 
when  the  disease  ia  fully  manifested ;  the  parts  are  then  in  constant 
agitation,  and  the  movements  are  suspended  only  during  sleep. 

No  part  ia  exempt  from  the  spasmodic  movements :  the  ocular 
muscles  have  been  implicated,  causing  rolling  movements  of  the  globes; 
grimaces  are  caused  by  slow  contractions  of  the  facial  muscles  \  con- 
tortions of  the  tongue  occur ;  and  in  consequence  of  the  spaanis 
the  act  of  deglutition  may  be  difficult.  Speech  is  affected  chiefly 
because  of  the  disordered  movements  of  the  tongue.  At  first  it  is 
slow  and  halting,  later  the  words  are  pronounced  very  indistinctly; 
moreover,  the  speech  may  be  interrupted  by  inspiratory  or  expiratory 
sounds,  the  result  of  laryngeal  spasms.  The  irregular  movements  of 
the  upper  limbs  cause  characteristic  alterations  in  the  handwriting  ;  and 
as  the  disease  progresses  it  becomes  impossible  for  the  patient  to  writ« 
at  all.  The  attitude  and  the  swaying  of  the  trunk,  especially  when 
the  patient  is  walking,  resemble  closely  those  of  a  drunken  person. 
This  is  very  characteristic  when  fully  manifest ;  the  patient  may  not  only 
Bway  from  aide  to  side,  but  may  lurch  more  abruptly  in  one  direction, 
pulling  himself  up  in  time  before  actually  falling.  Finally,  walking  be- 
comes altogether  impossible,  but  this  result  may  be  delayed  for  many 
years. 

Muscular  power  is  not  diminished  until  the  disease  is  well 
advanced.  In  exceptional  cases  the  muscles  are  said  to  waste ;  but 
no  qualitative  alterations  in  the  electrical  reactions  have  been  recorded. 

There  is  no  defect  of  general  sensibility,  and  the  special  senses  also 
escape.  The  tendon  jerks  are  usually  increased.  There  is  no  affection 
of  the  sphincters. 

One  of  the  most  striking  features  of  the  disease  is  the  pro- 
gressive mental  deterioration.  At  first  the  patient  may  be  depressed 
or  irritable,  memory  fails,  and  the  intellectual  faculties  become  blunted. 
Associated  with  these  manifestations  of  mental  change  is  a  strong 
tendency  to  suicide,  which,  however,  ceases  in  the  phase  of  complete 
dementia.  There  may  be  periods  of  excitement  during  the  otherwise 
progrcosive  course  of  the  dementia,  and  there  may  be  hallucinations  at 
such  times. 

The  symptoms  persist  until  death,  an  event  which  may  not  occur 
for  even  thirty  years  after  the  first  manifestatjons  of  the  disease  ■  it  is 
preceded  by  marked  cachexia  in  association  with  the  dementi.-^,. 

Therapeutical  measures  are  powerless  to  alter  the  inevitably  fatal 
course  of  the  disease. 


Senile  chorea. — This  form  of  chorea  occurs  in  old  age,  or  earlier 
in  the  prematurely  degenerate;  it  is  not  so  rare  in  this  coiintrv  as  is 
the  hereditary  form.     It  differs  from  juvenile  chorea  in  that  it  is  in  no 


way  related  to  rheumatism  am)  endocanlitis ;  any  curdiuc  lesiuns  met 
with  being  purely  of  a  degeneralive  Uind.  PVora  fluntington's  chorea 
it  18  distiiigtiii^hixl  by  the  absence  of  family  proclivity,  by  the  frequent 
absence  of  mental  change,  and  by  the  occasional  termination  in 
recovery. 

Soma  difference  of  opinion,  however,  exists  among  authors  in  respect 
of  these  distinctions,  Charcot,  Huet,  and,  more  recently,  F^r^,  have 
regarded  the  chronic  adult  forms  of  chorea  as  differing  from  chorea 
minor  only  in  their  substratum;  others  again  regard  the  isolated  cases 
of  senile  chorea  as  identical  with  the  hereditary  form.  Osier,  for 
instance,  who  is  an  advocate  of  the  latter  view,  regarils  heredity,  as  in 
Friedreich's  ataxy,  as  only  oue  and  aii:  inconstant  feature  of  the  chrunic 
progTcsaive  choreas. 

Causation. — The  manifestations  of  the  disease  have  heen  known  to 
begin  at  all  ages  between  fifty-five  and  eighty  ;  rarely  before  rhis  time 
of  life.  Men  and  women  are  both  liable  to  bo  attacked,  the  former 
in  greater  proportion  than  in  the  jnvonilo  form.  A  family  history 
of  other  neurotic  affections  is  sometimes  to  be  obtained.  Shock  or 
anxiety  has  acted  as  an  incidental  cause  in  some  cases,  but  in  many  no 
such  influence  can  be  traced. 

Morbid  anatomy  and  pathology. — Such  changes  as  have  been  met 
with  after  death  arc  simitar  to  those  described  in  hereditary  chorea. 
Here,  too,  some  of  the  changes  may  ijossibly  be  secondary  to  the  chronic 
over-action  of  the  nerve  elements;  indeed,  whether  primary  or  secondary, 
wo  know  nothing  of  the  way  in  which  they  are  brought  about. 

Symptoms. — Little  need  be  said  of  irregular  spasmodic  move- 
jnentfi  which  resemble  thoso  of  other  kiniJa  of  chorea.  The  upper 
limbs  are  ustially  more  afl'ectod  than  the  lower,  and  articnhition  may  be 
greatly  interfered  with  by  the  spasms  of  the  muscles  of  the  face  and 
tongue.  A  certain  degree  of  muscular  onfoeblcmcnt  nmy  be  present. 
Emotion  increases  the  spasms,  sleep  generally  suspends  them  :  they  may 
continue  over  long  periods  of  years  until  the  patient's  death  without 
appearing  to  shorten  life  ;  in  exceptional  instances,  indeed,  patients  have 
recovered  after  a  few  months  or  years. 

Treatment — The  few  (mtieni*  that  have  recovered  wore  treated 
by  the  usual  drugs  of  recognised  value  in  juvenile  chorea,  notably 
arsenic.  Sedatives  must  he  judiciously  employed  to  give  temporary 
rest  from  the  iiii'e>isant  movements,  especially  in  cases  in  which  sleep 
is  prevented  by  them. 


Congenital  chorea. — There  are  two  different  conditions  to  which 
the  name  congenital  chorea  has  been  applied  :  in  the  one  the  choreiform 
movements  occur  in  association  with  rigidity  and  exaggeration  of  the 
tendon  jerks,  in    the  other  there  is  no  such  rigidity. 

Four  cases  of  iho  flaccid  variety  have  been  colluclcd  by  Ballet,  one 
of  which  came  under  bia  own  observation.     Males  and  females  are 
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equally  liable  to  be  affected,  and  no  circumstances  i 
of  such  children  throw  any  light  on  the  causat 
movements  begin  a  few  days  after  birth.  In  ] 
and  upper  limbs  were  affected  first.  The  spasi 
arrhythmical,  of  considerable  range,  are  made 
movements  or  emotion,  and  are  suspended  in  slee] 
are  present. 

Though  the  subjects  of  this  form  of  congenital 
they  are  slow  and  backward,  their  intellectual  dev 
the  normal  standard.  The  course  of  the  affecti( 
movements  persist  in  spite  of  treatment. 

This  variety  is  regarded  as  belonging  to  the 
hereditary  chorea  of  Huntington. 

In  the  cases  in  which  the  choreiform  moven 
with  rigidity  and  an  exaggerated  state  of  the  ten 
difficult  and  premature,  and  the  children  were  idic 
doubt,  therefore,  that  these  cases  belong  to  th 
diplegias,  and  that  the  involuntary  movements 
as  a  form  of  athetosis  rather  than  as  a  variety  of  c 


Electric  chorea. — The  name  "  electric  chor 
to  various  and  widely  different  conditions,  but  is 
affection  known  also  as  "  Dubini's  disease,"  as  this  pi 
the  condition,  in  1846. 

The  other  cuiiditions  to  which  the  name  "  elec 
applied  are  certain  cases  of  ordinary  chorea,  in 
movements  arc  more  sudden  than  usual ;  cases 
with  shock  -  like  movements ;  and  an  afFcctit 
hysterical  chorea,  and  in  which  rhythmical  epasi 
muscles  more  especially.  This  "  electric  chorea 
benign  affection  which  rapidly  ends  in  recovery. 

Causation. — "  Dubini's  di-sease  "  occurs  most  co 
and  neighbouring  parts  of  Italy,  and  appears  to 
infection.  Its  occurrence  in  certain  localities  has 
related  in  some  way  to  the  malarial  poison  ;  but 
even  in  those  j)arts,  and  in  many  other  malarial  di 
Males  and  females  are  both  liable  to  be  attackei- 
ages. 

Morbid  anatomy.— No  constant  changes  have  1 
central  nervous  system,  but  the  meninges  and  spinal 
been  found  congested. 

Pathology. — There  is  much  in  the  clinical  i 
disease  to  suggest  an  acute  infection.  That  1 
attacks  the  neurons  of  the  cerebral  cortex  is  suggt 
unilateral  commencement  of  the  spasms,  and  by  t 
vulsions ;  but  that  the  neurons  of  the  anterior  hoi 
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eventually  become  affecteJ  aeema  certain  from  the  imiscular  atrophy 
which  supervene; ;  however  we  hare  no  anatomical  evidence  in  support 
of  either  conjecture 

Symptoms. — The  diseoee  is  u&faercd  in  by  paina  in  the  neck  and 
back  ;  the  tompcrature  is  raised  in  i)roiK;rtii)n  to  the  flegreu  of  acutenew 
of  the  ca^ti,  and  may  be  raised  tbroughout  the  course  of  the  affection. 
Spasmodic  moveraenta  occur  as  nne  nf  the  earlie<«t  manifestarione ;  one 
of  the  upper  limbtt  is  affected  first,  the  movemente  beginning  either  in 
the  upper  part  of  the  arm  or  in  the  fingers.  Next,  the  spasms  moat 
commonly  affect  the  mnscles  of  the  leg  of  the  same  side,  before 
becoming  generalined.  The  muscular  contractinna  differ  from  tho«e 
which  occur  in  ordinary  chorea  by  being  sudden  and  shock  -  like, 
exactly  like  thoacs  evoked  by  momentary  electrical  c^citationn.  In 
addition  to  these  movement*  epileptiform  convnilsions  occur  in  a  good 
many  of  the  cases,  and  are  sometimes  restricted  to  one  side  of  the  body. 
Patsies  may  follow  anch  attacks ;  but^  apart  from  this,  in  paliouts  who 
survive  for  some  months,  the  limbs  become  feeble  in  the  order  in  which 
they  were  affected  by  the  ehock-lilce  apaama,  the  paresis  in  the  end 
becoming  general.    The  muscles  waste  and  no  longer  resimnd  to  fiiradJAm. 

The  disease  pursue?  a  progressive  course  to  a  fatal  termination,  which 
is  usually  postponed  for  several  months,  but  may  take  place  after  but 
a  feiv  days'  ilhiuis,  Death  may  follow  &ii  epileptiform  convulsion,  or 
there  may  be  a  gradually  deepening  coma. 

Treatment  does  not  appear  to  bo  capable  of  altering  the  progressive 
course  of  the  disease,  or  of  averting  death. 
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Paralytio.— 119.  Alqakel.  J.  dt  din,  a  tie  tkdrap.  inf.  Par.  1897,  t.  p.  80S.— 120. 
Ku.i„  MiV«.  2i.  J.  1898.  i.  p,  29&.— 121.  FlLATOW.  Anh.f.  Ktmi^rh.  Sluttg.  1S94-95, 
xviii.  p-  432.— 122.  Gisoeot.  Oa:.  kcbJom.  <U  )««/.  1687,  xxiv  .p.  129.  — 123.  Gowkwi. 
Uril.  Afetl.  Jnttm.  188!,  i.  p.  «.18.— 124.  livKHKHTX.  Allg.  mai.  Crntr.-Ztr/.  linrl.  18S6, 
Ixr.  p.  t^S. — 125.  Ollivk.  7.VJ  paraly»,es  cktz  Us  choHiqua.  Thcsw  dc  I'arU.  1884. — 
lifi.  Rayuonu  Hull.  WAV.  Par.  1S98.  x.  [>.  1203.— U7.  SoLAKa  Adiofc-wi,  Nsimli, 
iSSfJ,  iv.  p.  HiB.— laS.  Touii.      Med.  Timaawi  OtK.  18M,  xxvi.  p.  79. 

CoDflsnitaL  —  I'i».  Ballet.  BuU.  mat.  Par.  ISfttf,  x.  p.  L"i!».  — 130,  Bbow\- 
Segi;Aii]».  .I/(*if.  Tiutaawl  tfiii  1883,  ii.  p.  92.— 181.  Culluv?.  S.Y.  Mtd.Journ.  1892, 
Ivi.  |r.  Ifiy — UZ  /(/ent.  /ok™.  A'tn.'.  fl»«i  J/rii/.  />«.  1892.  x\x.  l>.  TitJ.  — 133.  DiLLBB. 
Am.  Jcurn.  Mcti.  .SV.  1890,  xcix.  p.  329.-18;.  Fux.  /in(.  .Vri/.  »/(»"m.  1373,  il  p. 
9. —135.  Orav.  A'.  K.  J^ei.  Jounu  1892,  Ivi  p.  159.— L-iC.  ItUm.  Jv»rn.  .Serv.  and 
Menu  Dit.  184*2,  xix.  p.  728.-137.  Hkllkil  MVn,.  n*ed.  H'wh.  1878.  xx»l  p.  456. 
—138.  IIj]c»L-ii.  liiAug.-Dlss..  Leipzig,  1895.— 13d.  Jounstun,  Am.  J.  JJed.Sc.  1895, 
ex.  u.  877.  — UO.  OnI.kii.  Joitnu  AWv.  nmi  .iftnt  IHs.  ISWS,  xx.  p.  B7.— 141.  PkMTON. 
y.r.  ifnl.  Junm.  1896.  Ixiiu  jx  850.-142.  Kikhkr.  J/Ahi-A.  rntd.  tVoch.  1889, 
rk623.— 14?.  ])R  St.  h'roHKST.  Laehurif.a3HifinUalt,?tx.  189fi. — 144.  5tiai.ltMXGKB. 
^UKhri/lf.  k(n.  Mf>i.  J85>2,  xs.  p.  506. 

Chnmlc  ProgWMtv*.- 145.  Bekkelky.  Jtffrf.  .Ve?iM,  X.Y.  188!1,  xUii.— 146.  Bier- 
macsk.  BerUn.  klin.  l\'<xh.  I»tf0,  ixvii.  ji.  486.  —  UJ.  Rilinth.  HM.  d.  ehn. 
MILao,  1897,  xiv.  p.  385.-148.  B<i>-di-ra.vt.  v</ioii>!  and  .Vriirv/.  Sc  Louis,  1896, 
xvii.  p.  247.-149.  Id«m.  J.  .Y<rv.  ami  MetU.  />i*.  N,Y.  I?9«,  xxiii.  p.  «80.  — 160. 
Bhissaud.  Hcv.  nturot.  Par.  189S,  iv.  417.-151.  Cbaufkaiiii.  Soc.  m6i.  dts  A<)p. 
Par.  1895,  xii.  p.  312. — 152.  CiBtKcinKK  and  Miiii-u.  I^\  jmekiatria,  la  neurapatologia, 
etc.,  1890,  vii.  p.  345;  viii.  p.  18.— 153.  Clankk.  Brain,  1897,  xx.  p.  22.-154. 
CoLuy«.  Bott-.-m.  .If.  and  S.  J.  1897,  oxxxvii.  p.  657. — 155.  Idem.  Mtd.  A'eu's,  N.Y. 
:89s,  Ixxii.  p,  31.— 158.  Idtm.  -^ra.  X  .Vec(.  AV.  1898,  cxvi.  p.  275  — 167.  Dasa.  J. 
Nere.  aW  J/rnt.  I>i^.  X.V.  1S95,  xxii.  j..  565.-158.  Dll-LER.  Aih.  Joum.  Med.  Se. 
1889,  xcviU.  p.  686.-159.  Ubkvks,  Inaug.  Di».  GptUngi-n,  1891.— 180.  OfOLlitON's 
PraeHet  of  AMicine,  Ist  e>l.  1842,  vol.  il.  p.  312  :  Srd  ed.  1848.  iL  p.  216.— 161.  EWAUk 
ZeUsrJtrifl  f.  kUn.  .l/VrM 884,  supplement  to  vol.  vii,  p,  51. — lti2.  UKunm  and  CuNcit. 
JO'V-M.  Mtni.  Sc  Lond,  1898.  xliv.  p.  811.-163.  Ukkppix.  .-trch-f.  heych.  1892,  xxir. 
p.  155.— 184.  Hesrin(WIau.  Jlnuit,  TSSi,  xi.  p.  1S4.— 165.  HofKMANS.  yinhouft 
ArcAiv,  1888,  axi.  p.  513.— liW.  UitiEii.  Ibid.  1887,  cviii.  p.  267.  — 167.  Hlikt.  Dt 
ta  chorit  ehrtjniq\u.  Paris,  18^9, — llIS.  nrsTIx<iTO>J.  MtdUal and  Surgiml  RepmUr, 
Ptiiladclpbia,  April  13,  1872.  — 169.  JoLLV.  Neurol.  Centraibl.  18111,  x.  p.  321.-170. 
JoKirKU  Ci}itiribttiio!\  J  Ckistoirt  de  la  thcrit  cfirottii/uf.  Xanoy,  1894. — 171.  Kast. 
l>ftUM'h.  mfl-  IVufh.  18B5,  xxl.  p.  188.  — 172,  KiiostUaL  ami  Kai-Isi  hkil  \'tnrvi. 
C<iUnl('f.  1892,  ri.  pp.  592,  831.-173.  Idem.   ArrX  f.path.  Anat.  Ueriin,  lfi£>5,  cxxxix. 


aSOS.— 174.  LanxoIs  and  PavIAT.  ^p.  da  m4d.  Par.  1898,  xviji.  p.  207.— 175. 
A)w(AU)N(i<t.  I'oiklinieo,  Rome,  1895,  ii.  p.  481. — 176,  Mbnzie^.  JoKrn.  Ment.  Se. 
1892,  xxx*-iii.  p.  560  ;  1893,  xxxix.  p,  50.— 177.  MuHPirWifi.  liic  sper.  difreniaL  1898, 
xxiv.  p.  498.-178,  Ol'l-rsiiKlM  and  H<u*rB.  Arehiv  f.  I'syfh.  1893,  xxv.  p.  617. — 
179.  OitLKR.     Journ.  tif  yerr.  and  Metit.  Oia.  N'.Y.  1893,  xriii.  p.  97.-180,  Idfuu    JoHhs 

//tt/<i-*"M   H»»p.    Bull.    189J,   V.    p.    119.  — 181.    Patka'.     Th^wj  <le  Pitm,    1897 18S. 

pKRKTn.  B'rl.  tlin.  HVA.  1885,  xxii.  p.  824.— 183.  PiiKl.l's.  Junrn.  t^  Ntrv.  and 
ifent.  Di9.  N.  Y.  1892,  xix.  p.  765.-184.  Rkm^k.  Ae«™/.  CntlralN.  1891.  x.  p.  82«.— 
185.  IllKKMAK.  Am.  Joitrn.  Mat.  Se.  ]897,  cxlt.  p.  ISO.— 181  liz  Ri>wi.  CUn. 
rmd.  ital.  Milan,  1898,  ixsvii.  p.  602.-187.  Scim.t.iXG.  ItfUtxJt.  hW.  Zig.  1806, 
xvl  p.  559.-188.  SCHLKMSCEIL.  ZfiUrhri^  f.  kiin.  Mtd.  ]S02.  xt.  p.  127.— 188. 
Schmidt.  IkvlMh.  med.  Woch.  181*2,  xviii.  p.  585. — 190.  .Sinklkk.  Journ.  Xerv. 
andMtnt.  Di*.  X.Y.  1889,  xir.  pw  09.-191.  Villajcl  Biformainal.  ^'»poli,  1897,  xiii. 
pp.  "95.  808,  818,  832. 

TrMitmMit.— I(t2.  B.^wrrAy.  iMneet,  1889,  ii.  p.  56.-198.  BoL-|i.KeviLi.B  and 
Katk.  Pro.jr.  mM.  Pa.i'.  189S,  vJiL  p.  33,-194.  Cherox.  Ooi  drs  h&p.  Par.  1885, 
Ixviii.  p.  1457.— 1P5.  hUm.  J.  de  mid.  de  I'ar.  1890,  viii.  pp.  184,  198,  281.— 196. 
CurETU-*.  InUrnnt.  Clin.  Phila.  1895.  it.  p.  119.-197.  Combv.  .tfttf.  mod.  Par. 
1890,  rii.  p.  629.— 193.  Cauusur.     TliJ^ss  Ju  Parix,  189:i.— 199.   Idem.     J.  denidd,  tt 
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ehir.  prat.  Par.  1895,  Ixri.  p.  864.-200.  Doiilani>  and  Potts.  ^.  Am.  M.  .!» 
Chicago,  1893,  xxi.  i>,  919. — 201.  Dkesch.  Bull.  gin.  de  therap.  1390,  civiiL  pt  *J.'. 
— '202.  Dujakdin-Bkaumetz.  Ball.  gen.  de  th4rap.  Par.  1894,  cxxvi.  p.  193.— i'li 
Gairuner.  Lancet,  1839,  ii.  p.  205.— 204.  Hi'BitKcuT.  These  do  P&ris,  1895.— S-ii 
Kn-app.  Boston  M.  and  S.  J.  1895,  cxxxii.  p.  204.— 206.  Lovbland.  Unir.  M.  Mai. 
Phila.  1893-94,  vi.  p.  605.-207.  Mettf-nheimer.  Arch.  f.  KinderK.  Stnttg.  Vi.\ 
xvii.  p.  417. — 208.  MoscoRVO,  J.  de  din.  et  de  thirap.  inf.  Par.  1896,  ir.  p.  M7; 
1898,  vi.  pp.  401,  427,  4.^0.-209.  Idem.  Rev.  nwiw.  des  mall  de  renf.  Pmr.  189.1,  xiiip. 
23S.— 210.  Id.:m.  Bull,  de  I'acad.  de  mdd.  Par.  1898,  ixxix.  p.  57*.— 211.  Ortt 
P.SD.  L'lncet^  1897,  ii.  p.  248.— 212.  Ranniy.  N.Y.  Med.  Hce.  1894,  xIt.  pp.  iil 
582.-213.  Regnier.  Arch,  de-neurol.  1895,  xxix.  p.  330.- 214.  Rockwf-LL.  J.  A^ 
M.  Aas.  Cliicago,  1895,  xxv.  p.  1092.— 215.  Idem.  N.  V.  Med.  Rec  lS9.i,  xlviii  p.  1«. 
—216.  Sacca.  Oaz.  nud.  Lomb.  Milan,  1898,  Ivii,  p.  197.— 217.  Warner,  Interrti 
Clin.  Phila.  1897.  i.  p.  208.-218.  Weis.".  Allg.  tFien.  nuxl.  Ztg.  1894,  xxxiz.  jt  IS: 
—219.  Wood.     Trana.  Aaaoe.  Amer.  Phya,  1893,  viii.  p.  lOL 
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THE    TICS 

History. — Thanks  to  the  French  school,  especially  to  Charcot  and  hi) 
pupils  Gillea  de  la  Tourette  and  Guinon,  more  or  less  order  has  been 
substituted  for  chaos  in  the  large  group  of  affections  of  the  neirou 
system  characterised  by  muscular  spasms.  To  the  Salpetriere  school  ii 
mainly  due  the  credit  of  separating  the  various  forms  of  tic  from  tbe 
choreas,  and  that  it  is  difficult  to  over-estimate  the  importance  of  such  i 
discrimination  may  be  judged  from  the  words  of  Charcot  on  this  subject: 
"  Kntre  le  tic  et  la  choree  il  y  a  un  abime"  ;  and  again,  "  Sans  dout^-. 
nosographiiiuement,  Ics  tics  et  la  choree  representent  bien,  comme  \t 
voiis  I'ai  dit,  deux  affections  radicalement  distinctea." 

The  word  "tic"  means  a  "jerk"  or  "twitch,"  and  admirablr  de- 
scribes the  form  of  motor  disturbance  met  mth  in  the  group  of  cases  v> 
wliich  the  French  have  apjjlied  the  term.  This  nomenclature  is,  however. 
not  without  its  draw])acks,  for,  both  in  this  country  and  in  America,  ik 
term  "  tic ''  has  been  applied  to  the  condition  otherwise  known  as  facial  spasm 
("tic  non-douloureux "),  or  to  facial  neuralgia  ("tic  douloureux'');  while 
the  conditions  to  which  the  French  now  apply  the  term  are  wliat  we  have 
been  in  the  habit  of  desii^'nating  "  habit-spasm,"  "  habitehoreji,"  and  so  on. 

The  cla.s.siti cation  of  the  tics  now  in  vogue  among  French  writers  hu 
been  well  set  forth  by  Noir,  and  is  as  follows  : — 

1.  Sliiij'le  ii--. — This  is  essentially  the  condition  to  which  the  term 
"  habit-spasm  "  has  been  applied  by  Sir  AVilliam  Cowers,  and  which  l>r. 
Weir  Mitchell  designates  "habit-chorea."  The  latter  name  is  sin"iil:irlr 
inappropriate,  as  the  movements  of  this  form  of  tic  do  not  in  the  lea-n 
resemble  the  movements  of  chorea ;  and  the  former  appellation,  while 
having  more  to  justify  it  in  that  some  cases  of  the  affection  do  appear  tf 
arise  out  of  a  trick  or  habit,  is  by  no  means  strictly  applicable  to  all  c;isei 
of  simple  tic.  seeing  that  many  can  in  no  way  be  ascribed  to  anv  trick  or 
hal>it  which  has  subsequently  become  automatic. 
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2.  Couvuisive  fk  or  Maiadie  des  iits  ammhrfs  is  an  affeciion  in  which, 
ir]  jwldtiiuii  to  tlio  luolor  disturbimc:cs  wliitli  chiiractcriso  ihe  simple  tic  or 
gu-ciilled  habit  e[>asm,  explosive  uttenmc(!8  anrl  impcmtivc  idujis  furm  ii 
praraincnt  part  of  the  clinical  picture.  In  TmncB  this  variety  of  tic  ia 
commonly  spi^kcn  of  as  Gilles  dc  k  Toiueilw's  diseaee,  us  this  physician 
bus  uiado  it  the  subject  of  much  aucful  study.  In  some  of  its  aspects  this 
condition  is  su  tiiuiihir  to  the  niuhidy  known  in  Auioriea  as  the  jumping 
(liswise  of  Maine,  among  the  Malays  as  hitJih  (nV/?  art.  "Ijvtih"  in  vol 
viii.),  and  in  Siberia  as  myrinchit^  that  in  all  probability  the  atfectionB 
belong  to  the  same  category,  or  are  even  identical. 

3.  CfH>rdinnied  Uf*  or  Tim  ctK/rdffnni'fs  ditt'iT  from  the  simple  ties  in  tho 
character  of  the  movement,  which,  instead  of  being  a  simple  jerk  or  twitth, 
consists  in  somo  uoniplc:E  luuvcmunl  in  every  wiiy  similnr  to  those  which 
we  execute  in  the  ordinary  routine  of  life  ;  lh«  uiily  difl'ercnco  being  that 
the  particular  art  is  reiwiitcd  time  after  time  without  obvious  reason.  To 
Noir  is  due  the  credit  of  an  admirable  dcscjipiion  of  this  variety  of  tic. 

4.  I'ntfcfiii'tl  tie  ur  Tir.  pf^vrhi'jU':  is  csspntially  of  the  same  natnre  as  a 
motor  tic,  the  ajjiOsmudiL'  muvcmvnt  being  replaced  by  its  psychical 
equivalent — :ui  imperative  idea  ;  or,  as  Charcot  expressed  it,  "  11  y  a  des 
tics  dans  la  [hus^o  commc  dans  le  corps." 

Simple  tic.  —  Syn, :  "  Ilnbit'Sfxism"  "  llabit'clwrea." — In  simple  tic 
spaamodic  movements  mrur  which  seem  volnntjiry,  but  are  performetl 
with  lightning-like  rapidity,  and  are  beyond  the  control  of  the  will. 
Tiie  condition  hjis  been  regardtxl  as  a  fumi  of  chorea  l.y  W'cir  Mitchell, 
whose  view  is  b;ised  on  the  fact  that  children  are  usually  atfeotud  ;  that  it 
is  iissociated,  as  a  rule,  with  n  lowered  state  of  health,  irritability,  and 
ncrvon.sness ;  that  sometimes  habit-spasm  hipses  iutu  chorea;  and,  lastly, 
that  the  remedies  which  arc  the  most  cfrcctua!  in  treatment  of  this  con- 
dition are  those  which  have  been  found  of  greatest  value  in  the  trcutmeut 
of  chorea. 

riausible  as  these  arguments  may  appear,  and  while,  indeed,  it  miist 
be  fully  admitted  that  in  some  inatjinccs  it  may  be  difficult  to  t>e  certain 
whether  the  case  be  one  of  chorea  minor  or  simple  tic,  there  can  be  no 
question  that  the  two  conditions  are  entirely  distinct,  and  that  betwotn 
thi-m  there  is  an  immeasurable  sjMice.  Most  modern  writers  who  have 
given  attention  to  the  subject  have  come  to  rcgartl  the  two  aU'ectiiins  as 
distinct,  atid  even  Sinklcr,  who  Hup|>ort»  Weir  Mitchell's  view  that  habiu 
spium  is  a  form  of  chorea,  has  to  lulmit  that  there  are  cases  nf  the  kind 
to  which  the  icj-m  habit-spiism  is  correctly  applied,  and  which  are  to  be 
classed  with  the  different  forms  of  tic. 

Causation. — lieml'tUj. — direct  heredity  can  rarely  be  traced,  though 
Sir  M'iilifim  (lowers  mentions  a  case  in  which  a  father,  the  subject  of 
hiibit-spism  of  tho  fHce.  with  which  ho  was  affected  ihrongbout  his  life, 
had  two  chililron  who  became  similarly  affected;  but  here  imitation  may 
havo  been  operative,  Sinlder  refers  to  a  case  in  a  boy,  two  of  whose 
ttuntd  had  suflered  from  a  form  of  habit'-sitasm.     Commonly,  however, 
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Other  neuroses  are  present  in  parents  and  relation 
child  in  a  family  may  be  affected. 

Sez. — Females  were  formerly  supposed  to  be  m 
than  males,  but  sex  appears  to  exert  no  influence  0 
afTection. 

Age. — The  malady  is  chiefly  met  with  in  childh 
the  second  hemi-decade  ;  but  a  large  number  of  cast 
third  hemi-decade,  and  nearly  80  per  cent  of  all  cases 
of  five  and  fifteen  years.  Instances  of  its  beginning 
have  been  recorded  ;  on  the  other  hand,  it  may  be 
life,  though  Sinklcr  met  with  no  case  beginning  after 

Habii. — In  many  cases  the  condition  originates 
BO  often  repeated  that  it  ultimately  gets  beyond  tl 
the  individual.  In  some  cases  the  trick  is  acqi 
reason,  while  in  others  the  spasm  originates  in  som 
voluntary  or  reflex  movements.  Such  spasmodic 
ever,  persist  after  the  exciting  cause  has  been 
junctivitis  may  be  responsible  for  blinking  of  the  1 
persist  after  the  conjunctival  afTection  has  ceased. 

Imitation. — Probably  some  cases  owe  their  or 
necessarily  a  direct  imitation,  but  rather  an  ir 
give  vent  to  pent-up  feelings  of  unrest  engendere< 
similar  movements  in  another. 

Lowered  general  liealth. — A  state  of  lowered  hea 
as  by  previous  acute  illness,  overwork,  growing 
commonly  precedes  tlie  onset  of  the  affection  ;  anj? 
part,  though  its  occurrence  does  not  seem  to  be  so 
On  the  other  hand,  it  may  be  that  without  any  t 
general  health,  iiifiuonces  have  been  at  work  which 
effect  on  the  nervous  system,  such  as  shock  fror 
mental  overwork,  and  so  on.  As  in  chorea,  so 
which  appear  to  be  school-made. 

lieflex  irritation. — Conjunctivitis  causing  blepl 
been  mentioned.  Obstnictive  diseases  of  the  nose, 
the  like,  are  commonly  present,  and  occasion  snifl 
face,  which,  voluntary  at  first,  subsequently  becon 
source  of  ii-ritation  may  be  remote  from  the  se 
potent  cause  of  this  kind  is  to  bo  found  in  boys  th; 

Optiad  (/';/(t/,s.— Though  deserving  of  separate 
no  essential  difference  between  these  conditions  an( 
been  considered.  Of  forty-nine  cases  of  Sinklei 
examined  by  De  Schweinitz  and  Thomson,  errc 
found  in  forty -one  of  the  patients  ;  in  two  there  wa 
six  there  were  defects  in  ocular  balance. 

Season. — No  relationship  between  simple  tic  an( 
cases  appear  to  be  distributed  in  about  equal 
different  periods  of  the  year. 
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lieltttion  to  Si/denJianis  chorea. — Coses  of  simple  tic  have  followed 
chorea,  unci  the  former  condition  has  been'  said  to  lajtse  into  tho  latter.  In 
Binklpr's  seriea  of  H3  cases  simple  tic  and  Sydenhjim's  chorea  coexisted 
in  two  pfttienta,  while  in  nine  the  Ifttter  condition  preceded  the  former. 

Symptoms. — The  s[tjisii3i.«]ic  movements  in  tic  are  chiiractoiiBed  by  the 
8uddfrin<;s5  Jind  lightning-like  rapidity  with  which  they  aro  executed. 
The  form  which  the  movement  takes  varies  not  only  in  different  persons, 
but  also  in  the  eaiuo  person,  so  that  two  or  more  kinds  of  movcmcnle 
may  be  prone  to  occur,  now  one  and  then  jinoihcr  nmnifesting  itself ;  or 
again  a  certain  movement  nuy  exist  alone  for  a  coiiBiderahlo  time,  when 
another  is  added,  or  it  rcpfncos  that  which  previously  existcjl.  The 
interval  which  separates  the  succeeding  niQvoments  varies  cunsiderably  ; 
usually  a  few  minutes  elaptte,  but  at  other  times  llic  muvcuieuts  follow 
Ciich  other  in  >iuch  quick  succession  as  to  become  almost  inccstaiit. 

The  distribution  of  the  spasms,  also,  is  subject  to  considerable  variation  j 
but  the  face  is  the  part  most  oommoidy  aflccteil,  and  hi^re  blinking 
movements  of  the  eyelids  are  moro  frequent  than  any  other  form  of 
spasm  ;  another  common  movement  is  that  uf  aUenmle  elevation  and 
lowering  nf  the  eyebrowa  Contraction  of  the  zygomatic  muscles,  with 
drawing  of  the  atiglo  of  the  mouth  to  ono  side  and  then  to  the  other,  is 
also  of  frerjuent  occurrence.  Sud<Jcn  jorkinga  of  the  hejid  are  common  ; 
the  head  is  in  consequence  diaplacod  backwanls,  forwards,  or  laterally,  or 
the  movement  may  be  one  of  rotation.  The  platysma  is  not  uncommonly 
involved  in  the  eiKism,  either  alone  or  with  other  lunsclcs  of  ihc  neck. 
The  upper  limbs  are  also  frcipiently  affected  ;  the  most  usual  movement 
is  shrugging  nf  the  Bhoiildcni,  but,  in  other  iiiBtances,  variona  other 
mpid  mo\'ement8  may  be  met  with,  such  as  flexion  or  extension  of 
different  joints,  or  rotation  of  the  whole  hmh.  i^pii&modic  movcmenta 
of  the  lower  Hmlw  aro  very  much  leas  commonly  ob8cr\'ed,  though 
sudden  extension  with  stamping  nf  the  feet  and  the  like  may  ncnir  ;  or 
sudden  flexion  of  the  leg  or  thigh  at  irrcgiilnr  intervals  during  pro- 
gression, constituting  what  has  been  spoken  of  us  "Sprictghnlt  tic." 

Afioction  of  thti  muscles  of  rcspinitioit  is  conunon,  aiul  not  only 
is  the  rhythm  of  respiration  thus  deranged,  hut  various  gnmta  and 
other  similar  soiuids  are  omitted ;  theso  may  I»o  laryngeal  in  character 
and  of  varying  intensity,  or  like  a  sob  or  Bnilf.  Any  of  these  sounds 
may  be  frequently  repealed,  and  may  bo  aiWiH-iiiU)d  witb  some  disordered 
movement  of  the  face,  tnink,  or  limbs.  Another  troublesome  symptom 
is  cough,  which  may  he  hacking  or  very  loud  and  oft  repeated. 

Accoi'ding  to  Dr.  Osier,  cases  in  which  there  is  a  sudden  start,  duo  to 
a  general  spasm  which  passes  through  the  muscles  of  the  trunk  and 
limbs  with  electric-like  rapidity,  may  be  convenipntly  included  as  a 
generalised  form  of  simple  tic  with  the  wises  we  arc  now  considering. 
Tbc  spjwm  is  almost  inslnn  tan  cons,  patwiing  off  with  grent  rapidity,  to  be 
refloated  in  similar  f:uihion  from  lime  to  time.  It  ia  to  this  variety  of 
tie  that  Henoch  has  imfortunatcly  applied  the  name  electric  chorea. 
The  name  is  unfortunate  for  two  reasons :  the  condition  is  not  a  form 
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of  ciiurea  ut  ull,  but  belongs  to  the  family  of  tic^ ;  moreover,  it  hai  tra 
given  to  u  totally  distiDCt  afl'ection  lut-t  wjtb  m  Lumbardy,  ami  known* 
Dublin's  disease  (p.  864). 

The  movements  in  habit  spasm  are  incrcaswl  by  any  excit«iieil, 
ospociully  uiulor  obsofViilion,  though  the  effort  to  cancentnite  attcntioa 
dtirtn^  uiedicitl  exiLnilEiulion  may  lessen  the  f[*ci{ucnc3'  of  tbo  5|msiiu;  u 
iiihihitiaii  which  never  oceurs  ia  chorea.  Au  etTurl  uf  Llie  will  maT  vt 
may  not  control  thd  spasms,  and  gomeiiraea  the  patient  is  ablo  to  rcsM 
the  impiiUo  to  perform  some  act  for  a  time;  though  in  tbo  ctidbeii 
obli^;:ed  to  yield,  as  it  were  lu  an  imperative  mandate.  The  mov 
always  cease  diirin{j  sleep. 

The  s[iasmt;  are  ui^ually  much  more  limited  in  range  than  is  comnoB 
in  ordinary  chorea;  but  when  they  continue  for  a  long  time*  ihey  najr 
spread,  so  as  to  involve  scvcrul  groups  of  nmeoies.  As  a  rulu  the  haUt 
movemeutii  ce:ise  after  a  time  ;  or  agaiu  they  somctimcii  perauit  to  he  i 
source  of  great  annoyance  in  adidt  life, 

Prognosis.— Among  the  chief  of  the  soveral  factors  which  infliunc* 
prognuais  is  duration  ;  the  longer  the  tic  has  persisted  the  luore  dilEcall 
it  becouieji  to  alter  tbo  tendeney  to  involuntary  action  which  the  mot<jr 
neurons  have  acquired,  particularly  if  the  patient  bo  an  adult.  On  the 
other  hiind,  if  attended  to  early^  more  especially  if  the  i>aticnt  be  i 
child,  the  apaama  may  be  corrected  ;  iind  the  cure  thus  brcittghi  about 
may  be  peruiarLeiit.  Another  imjiorumt  element  in  prognosis  m  the  «ge 
at  which  the  manifestation!*  first  occur,  for,  acconling  to  Sir  Williun 
Govvors,  when  it  begins  late  in  life  the  aifection  is  generally  permanent, 
It  must  be  remembered  ftu'tber  thut  uot  only  may  thu  condition 
pemianont  in  any  given  case,  but  also  that  the  range  uf  it«  infltiencc  may 
be  so  increased  that  uitimately  many  more  grou])s  of  muscles  uuiy 
become  aficctc<i  than  those  originally  concerned. 

Treatment. — It  i'a  of  primary  importance  thai  every  ca«e  of  the  kind 
khonld  he  rjirefully  invcstig:tted  with  a  vien*  to  ascertain  any  cauB6  [or 
the  condition,  and  to  remove  or  counteract  ita  influeace.  Yet,  even  whan 
tlcteciod,  tbo  removal  of  the  cause  will  not^  as  a  rule,  alone  Buflic«  to  ■ 
restore  tranquillity  to  the  motor  iieunins  at  fault,  biiSicient  aa  it  may  bavofl 
been  to  induce  the  morbid  suto  in  th«  first  instance.  A  vicious  habit  of 
the  nerve^entres  h  ejisily  act|nired,  but  ililbcult  to  break,  more  e»{MM:ianv 
when  of  long  duration  ;  so  that  we  have  not  only  to  remove  the  cniiKQ, 
but  al.so  to  lulopt  measures  to  restore  sUibility  to  the  motor  nouro. 
Thus  it  ia  not  only  necessary  to  treat  the  condition  of  the  nose,  or  corj 
the  error  of  refraction,  .as  thi*  cjiso  may  bo,  but  also  to  employ'  tneas 
to  build  up  the  system  generally,  and  thus  secondjinjy  to  uttemp 
improve  the  nutrition  of  the  motor  tieurotts. 

In  the  majority  of  cju-ies,  indeed,  the  general  health  is  impaired,  ani 
there   may    l»e,   as   wo  have  alrciady  soon,  a  certain  degree  of   amemi 
Improved  hygienic  surruundings,  fresh  air,  or  change  of  air,  together  wi 
good  food  and  tonica,  are  called  for.     All  cbalybeates  are  of  value,  but 
drug  exerts  so  great  an  intluenuo  over  the  disorder  as  arsenic,  g;ivon 
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grut]tuU]y  increasing  doses  until  its  toxic  effects  bocume  manifest.  Caaei 
wbicli  <Io  iiui  yii^l'i  tn  the  drug  vlioci  ndmuiitttttred  by  tlii:  mouth  may, 
neve^nhclcHd,  do  80  when  it  is  given  siilx^iiiiiiieoiifily,  as  vas  firttt  poinied 
out  ft  ;;ood  many  yt-jirs  ago  by  AVeir  Mitchell.  Strychnine  is  also  of 
advantage,  as  a  substitute  for  the  arsenic,  fnjiu  limu  tu  time.  In  the 
mort!  aggravated  farms  uf  the  aiTcctiuii  a  i^eilutivc  line  of  medicinal  treat- 
ment nuiy  bo  callud  for,  in  which  case  some  form  of  brumido  should  be 
given  C'onlemporaiicoualy  with  ntrve  tonics. 

The  drugti  thut  [iruved  uf  mout  mlvuntiige  in  Hammond's  bunds  nro 
cuiiiuin  and  atropine,  and  he  has  recorded  some  striking  instances  uf 
cessation  of  the  tic  under  their  iiiHiieneo.  Ho  considers  that  the  valuoof 
these  renailic's  is  enhiuiccd  ly  combining  them  with  moderate  doaes  of  a 
bromide.  In  the  case  uf  ivlropino,  Hammond  gives  ric^'^  ^^  '^  grain  aa 
an  initial  dose,  and  gnidually  increases  it  up  to  ^V'^  ^^  '^  gruin ;  in  the 
case  uf  cunium  he  Hnds  the  fiuid  extract  or  conino  ctfually  efficacious,  and, 
bcgitming  with  five  minimi  of  the  fomier,  he  increases  the  doao  by  one 
or  two  minims  a  day  until  the  tic  ceases,  or  the  toxic  effects  of  the  drug 
bticume  manifest ;  In  the  latter  case,  if  the  tic  still  persist,  be  reverts  to 
the  original  dose,  and  gradually  increases  the  amount  again  as  in  the  Hi-st 
instance. 

When  the  limbs  are  affected  gymnastics  arc  of  advantage,  as  in  true 
chorea  ;  and  niaasage  is  of  lilcu  henetit. 

As  liitle  notice  as  possiKile  should  be  taken  of  the  spaems :  but  the 
patient  Bhuuld  Ito  cncuuiagcd  U)  cuulrol  them  by  an  effort  of  the  will. 
In  children  the  promiiM)  of  reward  may  be  tluu  effectual ;  but  %vo 
earnesily  deprecate  any  actual  or  threatened  punishment  if  such  voluitta,ry 
effort  fail,  or  imleerj  he  not  steailily  made. 

|{est  in  bed  is  highly  beneficial  in  some  obstinate  cases,  and  the 
jiatient  should  never  be  allowed  tu  work,  or  to  fullow  exciting  jmsllmes; 
his  life,  indeed,  should  ho  as  quiet  as  possible,  short  of  monotony. 

CoNVULRlvlt  TICS. — Syn. :  "  Maladie  des  lie»  ammhifs  "  ;  "  GiSes  de  la 
Toareti^'g  disease." — Wo  have  no  very  Kitisfactory  name  for  this  atfection; 
for  neither  *'  con\-ulsivo  tic  "  nor  "  matudio  dea  tics  con^^llsifs  "  implies 
much  more  than  occurs  in  simple  tic ;  where^is,  as  we  have  already  noted, 
in  the  variety  of  tic  that  we  are  about  Ut  eonsider,  explosive  ntlenuices 
and  psychical  pheuuuiena  are  added  to  the  spLsmudic  moremenls,  and 
form  a  striking  [tart  of  the  clinical  picture. 

The  afloctinn  is  u  neurosis  characterised  by  sudden  lightning-like 
muscular  contractiuns,  which  are  repeated  without  the  slightest  rhythm, 
and  may  be  either  limiliMl  ur  generalised.  In  addition  to  this  thuvicliiiis 
are  liable  to  involuntary  explosive  utterances,  in  which  ease  obscene 
words  arc  sometime))  emitted  (coprulaliu),  ur  there  is  an  irre&istiUe 
impulse  to  repeat  woids  ur  sounds  (ccholalia),  or  to  imitate  gestures 
(cchokinesis).  Psychical  troubles  also  occur  in  which  obsessions  and 
imjierHtive  ideas  play  a  fvroniinent  part. 

To  the  writings  of  Charcot,  Gilles  de  la  Tourette,  and  Guiuun  we  arc 
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indobt-ed  for  a  clear  account  of  this  affection ;  and  neiiroln^  ow«a 
to  tho  school  at  the  SalpAtriere  for  having  separated  thw  form  of 
from  the  hysterias,   and  from  a  large  class  of    indefinite    condi 
which  spasiiic>dic  raovomctits  play  the  chief  part. 

Although  Charcot  inspireii  his  pupils  tu  do  the  excellent  wt>Hc 
has  plftced  this  affection  on  so  sociiro  a  ba«is  as  an  indfpondeiiL  Ctitulttim, 
ditTonri^  in  ofTect  from  other  neuroses  with  which  it  is  lialile  to  lie  tob- 
foiindeij,  in  fairness  to  Trousseau  it  must  bo  stated  that  bu  clc«r)y 
iiiacd  the  nfTection  and  indicated  its  chief  features. 

The  Salpetritre  school  and  various  other  writers  baro  reganled 
muscular  tics  as  dominant  in  the  early  part  uf  the  clinical  bistonrof 
cases,  and  echolalia,  coprohdia,  echokinesis,  and  the  like,  ha  sufawqniM 
accretions.  Other  m-Hutr,  however,  accord  tb«  firat  place  in  the  einial 
picture  to  the  psychical  tics  which  may  occur  exchisivelv  at  tho  bcgimiif 
of  the  malady.  Tokjirski,  by  attempting  to  sopaiulc  the  two  ^ranp^  h* 
gone  a  step  farther,  and  would  resenx  the  name  "  malatlie  dcs  tics  cm- 
vulaifs  "  for  the  former  class,  and  "  myriachit "  for  the  latter.  The  Um 
"myriachit,"  however,  as  I  have  already  said,  has  been  long  in  um  ia 
Siberia  to  denote  an  affection  which  is  probably  identical  with  A« 
variety  of  tic  that  we  arc  now  considering ;  and  it  is  questionable 
far  a  6i;bdivision  such  as  that  suggested  by  Tokarski  is  warntntcd  in 
present  state  of  our  knowledge  of  this  subject,  though  Noir  upholds 
distinction. 

Causation. — Heredity  plays  a  roost  important  part  in  the  niifitfn 
of  this  atfeititm,  and  may  be  either  direct — some  of  the  anceetora  hanag 
been  the  subjects  of  tic — or  indirect,  various  other  neuroses  or  dcgciiefaliw 
conditions  of  the  nervous  system  having  been  prominent  among  titfa. 
So,  too,  it  would  seem  that  a  drunken  parent  may  beget  olbpring  pnaw 
to  tic.  This  factor  appeai-ed  to  be  operative  in  a  caae  recorded  lif 
Chabbert,  in  which  a  girl  bom  four  or  five  years  after  the  bilber  hid 
taken  to  drink  was  ilI-jieve!oped  and  the  subject  of  tic,  while  herbrotksn 
and  sisters,  born  prior  to  this,  were  in  every  way  perfectly  heahhjr. 
Indeed,  according  to  Guinnn,  the  maladic  des  tics  is  always  an  expcemicMi 
of  hereditary  degeneratiui;,  however  difficult  it  may  be  to  secure  eridesa 
of  it. 

Whether  it  ho  possible  for  a  nervous  system  originally  nomal  la 
acquire  the  affection  or  not,  congenital  defect  is  proved  by  the  fre^jneMT 
of  muIformatioriB)  and  other  stigmata,  congenital  or  acquired,  in  the  subjeCM 
of  convulsive  tic.  Diseases  occurring  in  infancy  may,  however, 
for  some  «iSos. 

Mules  are  a  little  more  frequently  the  subjects  of  the  affection 
females  ;  and  the  Hrst  manifestations  of  the  malady  are  usiudlv  ohsemii 
in  childhood,  most  cases  beginning  during  the  second  and  third  If  i- 
decules ;  though  there  arc  insuinces  on  reeord  in  which  the  suMeMt 
remained  free  up  to  adult  life.  In  some  of  these,  at  least,  it  is  prolaU* 
that  mure  searching  intpiiry  would  have  revealed  some  rudiments  of 
disorder  at  an  earlier  age. 
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Tlio  outbreak  is  usually  ovolted  by  nn  uccidcntal  cause,  especiftlly  by 
mciLUil  shock  ;  but  pbyeicul  shocks  and  injuries  are  also  oiMfi-ative.  It 
docs  not  follow  that  the  apusmrxlic  movements  aifeci  the  injured  pirt ;  on 
the  contrary,  the**  may  entirely  escape,  as  in  two  eases  recorded  by 
Chahliert,  in  which  a  nnother  and  son  were  both  the  eubjects  of  localified 
tic,  and  in  ndtLer  of  thtriu  did  the  injured  purt  participate  in  the 
spasmodic  movements.  Other  immediate  cnuBcs  whifh,  however,  play  a 
muicli  loss  important  part  in  the  etiology  of  the  airection  are  infections 
and  intoxications.  Moreover,  coiivuleivo  tic  is  engendered  in  some  casca 
by  imitation.  Guinon  mentions  thu  case  of  a  child  who  si*w  u  pervon  in 
an  epileptic  fit  in  the  street ;  he  was  frightened,  and  was  attitcVed  with 
the  contflrtions  of  the  month  which  he  had  seen  in  the  epileptic. 
Another  child,  in  perfect  health,  went  to  a  cafe  concert,  where  he  saw  a 
performer  make  grotesque  grimaces  to  amuse  the  audience,  and  in  a  few 
diiya  ho  reproduced  the  grimaces  in  spite  of  himself.  The  door  once 
opened,  such  siibjecta  manifest  in  the  course  of  time  all  the  typical 
manifestations  which  make  up  the  complete  picture  of  the  maladie  des 
tics. 

Symptoms. — As  already  obsen'e^,  four  groups  of  symptoms  chanio- 
terise  the  clinical  picture  of  the  affection— spasmodic  movements,  uncon- 
trolUWe  utterances,  an  impulsive  t^indcncy  to  imitate  by  acts  or  words, 
and  a  peculiar  mental  state  in  which  obsessions  and  imperative  ideas  play 
an  important  |)art 

Tho  RpasnioiHc  movempnts  are,  as  a  rule,  sudden  and  lightning-like; 
though  it  is  said  by  Chubbert  that  in  exceptional  cases  they  nmy  be 
quite  slow  and  deliberate;  in  any  case  they  are  repeated  in  the  most 
iiTegiilar  way  possible,  without  the  slightest  rhythm.  ThH  resulting 
mnvemonl  may  have  no  resemblance  to  any  ordinary  voluntary  act,  or,  on 
the  other  hand,  movements  of  defence,  gestures  of  contempt  or  defianeOj 
and  the  like,  nuiy  be  forthcoming. 

The  muscles  of  the  face  and  neck  are  especially  prnno  to  participate 
in  the  spasms,  while  tho  limbs  are  less  liable  to  he  affected,  the  lower 
cxliTmilics  escaping  more  often  than  the  upper ;  but  no  part  of  the  body 
is  exempt,  and  in  some  cases  there  is  scarcely  a  muscle  tliat  does  not 
participate  in  the  spasms  at  one  time  or  another ;  though,  according  to 
Kahler,  generalised  spasm  is  verj'  exceptional. 

In  the  face  the  spasms  result  in  all  sort^  of  grimaces  and  jerky 
movements ;  the  eyes  are  rolled  in  this  direction  or  in  that,  the  forehead 
ivxinkled,  as  in  frowning  or  in  the  expression  of  surprise  ;  now  the  eyes 
are  mn  widely  opened,  at  the  next  moment  they  are  closed.  The  sniffing 
movement,  so  common  iu  simple  tic,  is  frequently  present,  and  various 
contortions  occur  about  thfl  lower  part  of  the  face  and  mouth,  the  latter 
being  at  one  time  opened,  at  another  time  closed  ;  or  masticjition  move- 
ment*, perhaps  with  grinding  of  tho  teeth,  may  be  seen.  A  variety  of 
movements  of  the  tongue,  including  protrusion  and  retraction,  may  occur. 

The  head  is  jerked  in  every  conceivable  direction  by  the  spasmodic 
action  of  tho  neck  muscles ;  not  uncommonly  it  is  suddenly  retracted,  and 
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a  quick  lateral  movement  is  added  ;  or  the  chin  muy  be  farou^t  fordUy 

in  fonlact  wiih  tbo  chust ;  so,  loo,  VHrioua  lateral  wnd  i-otatory  muri 
uf  tbo  bead  occur  from  time  to  time,  and  the  platynnui  is  frcquontljr 
in  action. 

One  of  tbo  most  common  movcmenta  of  the  upper  limha  is  that  atf 
shntg^iiig  of  ll.ti  sltoiUdcrs,  vrhicL  muy  be  biUterul,  or  now  uiie  aiui  lb<a 
tho  oLhttr  sltuiiUk-r  is  i>itJdi:tily  ruibt-J  utid  lliuti  lut  full.  So,  toii,  atkr 
nioVL>moiiL.s  uf  tho  shuuliltrs  occur,  us  for  instance  a  twist  as  if  to  get  rid 
of  some  discomfort  or  sudden  fonvard  or  backward  movomcnu  oi  ttii 
part.  Tbo  whole  arm  may  t>e  raised,  or  any  of  its  component  wegtot 
may  be  moved  in  this  or  that  direction,  tho  fingers  pnrtiri^nting 
abiiormnl  movements,  all  of  which  are  executed  in  the  saniA 
jerky  fusliiou. 

The  muscles  of  the  tmnk  may  take  [Hirt  in  tho  spasms,  when  rariioia 
movementH  of  propulsion,  retropulsion,  or  lateral  oacilUtioaa  of  Uw 
body  are  seen ;  mkI  th^m,  alone,  or  in  conjunction  with  any  spMoaudic 
movements  in  tho  lower  limbs,  may  interfere  with  pro^rression.  Isolsted 
movements  uf  thu  trtink  musclce  are,  however,  uncommon,  tliougb  tlM 
saLmm  imfveuieiits  thus  occur  in  some  cases. 

Although  the  lower  limbs  are  more  commonly  exempt  than  the 
yet,  M'hcn  atTected,  the  sp;isms  may  be  ipiitu  as  stavere  tbcro  as  in 
other  \xivl  of  tho  body.      A  stamping  movement  of   tho  fool 
uncommon,  and  the  limb  may  bo  suddenly  cxtcndod  as  in  the  act  tt 
kicking. 

Sudden  flexion  of  the  leg  and  thigh  muy  rc«ult  in  a  spring-halt 
ment ;  ur  the  |)uttent  muy  sudtlculy  stou|i,  or  jump,  and  so  on.  These 
variou.t  anuinalies  give  rise  to  tho  most  groteaquc  modes  of  progroMiuD: 
for  instance,  the  ortlinary  manner  of  walking  may  be  sudtlouly  intcmipced 
by  a  few  dancing  siep%  or  by  a  jump  on  both  feet,  or  a  hop  on  one.  hjr 
a  sudden  kick  forward  of  one  or  other  Umb,  and  tho  like.  In  a  caaa 
recorded  by  Gilles  do  la  Toureltc,  Ihv  iwtieut  ran  rapidly  for  a  short 
distance,  then  touched  his  knee  and  performed  the  moat  excnuMtltBsry 
movements  with  his  arm. 

The  spasmodic  movements  occur  in  attacks,  and  are  not  more  or 
continuous,  as  is  the  ciuu  in  chorea ;  in  euch  attack  acvcrml  gruu] 
muscles  nuiy  be  in  action  simultaneously  ;  ur  the  contraction  of  one 
mAy  follow  that  of  another,  in  which  case  there  is  a  curious  t«ndiiiv< 
preserve  the  same  order  in  succofi^ive  attacks.  As  I  havo  said,  the 
ni;iy  be  limitrd  in  distribution,  and  the  limitation  may  bo  to  ono  sid«  of 
the  bo<ly,  — an  event  which,  however,  mrely  obtains  in  tbooaae  uf  the  face 
ia  which  the  aflection  is  usually  bilutcml. 

The  patient  is  fully  alive  to  the  fact  that  the  movemonta  ocoir ; 
indeed,  he  may  be  piinfidly  conscious  of  the  ridiculous  gfitntuotm  nod  con- 
tortions whi'-h  he  is  making,  nevertheless  ho  has  practically  no  voltsatatr 
control  over  the  movements,  A  voluntarj'  movement  nf  somt*  kind  is  ■ 
surer  dence  by  which  to  escape  the  spnsni<>tlic  movement  than  a  men 
effort  of  tho  will,  although  a  very  powerful  effort  of  ihc  will  may  It 
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successful ;  hut  so  grwit  is  the  cfFort  required  ihat  it  ta  most  fatiguing  lo 
tho  patient)  and  in.\v  make  him  feci  ad  ill  that  the  spasnKKlic  Diovonmiit  is 
prefcrahlc  lo  tho  niftiaisi\  The  devices  adopted  by  choreice  to  maek  tho 
involuntary  luuvemenCs  hy  the  pcr^onnjincp  of  some  voIiuitJ»ry  one  in 
quick  nucccasion  to  that  of  involuntJiry  initiation  ta  seen  in  the  suhjceta 
of  tic  a\>io;  but  with  rh  Itttlc  siu-ecAji,  :u  a  nilo,  that  the  victims  of  tic 
arc  thankful  for  solitude  as  the  only  way  of  escaping  observation. 

llio  niuvcmentB  always  cease  during  slci'i*,  thouyh  Firi  montions  a 
case  in  which  attacks  somotimea  occurred  during  sleep,  in  his  opinion 
probably  as  the  rcault  of  dreams.  Apart  fixtm  actual  sleep  there  ib  much 
less  tendency  for  tho  attacks  to  occur  during  repose  find  in  solitude  ;  I  ho 
quieter  tho  patient  the  more  likely  he  is  to  be  free  from  spasm.  It  is  an 
interesting  f:tct  that,  as  in  upilejisy  and  other  spaKmcxlte  aOectiunts  tho 
■puniB  may  he  entirely  in  alteyance  during  the  course  of  any  febrile 
diwr.ler.  On  the  other  hand,  observation,  excitement,  or  emotion  of  any 
kind  induce  the  attacks.  Disorders  of  digestion  and  tbc  like  may 
increase  the  tendency  to  uttack-s,  which  in  w<fnien  may  he  much  more 
frequent  at  the  monthly  jMriod  than  at  othtx  times. 

Apart  from  any  interference  by  the  siKtsni,  volnntary  movement  is  not 
afTccted  ;  such  patients  may  be  able  to  perform  acts  requiring  the  greatest 
delicacy  of  co-ordination,  sv.ch  as  playing  the  piano,  writing,  and  the  like, 
without  the  least  evidence  of  any  defect ;  indeed  Ouinon  refers  lo  one 
piiticnt  who  could  juggle  with  knives  without  a  slip  or  mifthiip.  The 
absence  of  any  alteration  In  the  chanicter  of  the  handwriting  may  prove 
an  especially  valuable  point  of  dietinrtion  between  this  aftectinn  and 
certain  of  the  other  motor  ncurosco  in  which  the  handwriting  is  notably 
altered.  There  may,  huM-svcr,  be  sume  difficulty  in  writing  if  lie  of  & 
severe  type  affect  the  arm. 

Although  the  Bjwwmndic  Tnovements  are  ustuilly  the  first  phonomen* 
of  the  malady,  yet  a  tendency  to  explosive  utterance  may  be  added ;  or 
the  initial  phenomena  of  the  affection  may  be  of  this  character,  and  it 
may  remain  at  any  rate  for  a  long  time  the  sole  symptom. 

The  titlamai/irij  tie.  consists  in  the  habitual  emiftsinn  of  some  irrele^iint 
word,  or  parta  of  wortls,  or  sentences,  or  again  of  some  inarticulate  soiuid, 
resembling,  it  may  he,  th:U  of  some  animal.  In  some  cases  olMceno  or 
blasphi^niQUS  words  are  ejaculated  (coprolalia).  This  is  rather  common, 
and  is  moat  embarrassing  to  the  unfortunate  patients,  as,  despite  all  their 
efl'orW,  such  expressions  may  bo  emitted  most  inopportunely.  Coprolalia 
may  be  manifested  in  two  ways,  both  of  which  may  occur  in  ihe  same 
luttietit :  the  words  are  either  spoken  in  a  loud  voice,  in  which  cue 
muscuhir  shocks  accompany  their  emission,  or  they  are  uttered  in  a  low 
voice,  and  are  then  unaccompanied  by  muscular  Fpasms.  The  spasmodic 
utterance  may  be  single,  or  be  n^fWAted  several  times  in  sucfession.  In 
a  rase  recorded  by  Gilles  de  la  Tourette,  a  youth  thus  atflii-tcd  received 
a  sound  thrashing  fntm  some  other  boys  who  thought  that  the  ejaculation 
"couilion''  was  directed  at  them. 

Another  of   these    impulses  is  to   re]>eat  like  an   echo  (ocholalia). 


878  SYSTEM  OF  MEDICINE 

Words  or  names  may  be  repeated  thus,  or  the  cries  of  animals  and  the 
like ;  or  again,  the  words  echoed  may  be  those  of  the  patient  himseti 

The  echo  ia  usually  the  end  of  a  sentence,  especially  of  the  last  word. 
Various  peculiarities  are,  however,  met  with  in  different  cases.  A  irori 
unfamiliar  to  the  patient  or  the  name  of  a  person  is  especially  apt  u 
impress  itself  in  this  way ;  in  any  case  the  word  or  phrase  is  echoed  Qme 
after  time. 

Again,  movements  or  gestures  may  be  reproduced  (echoUnaii). 
The  mimicry  may  be  of  a  facial  giimace,  or  of  some  movement  of  tbt 
limbs  or  trunk ;  and  this  feature  of  the  malady  it  is  which  bean  tike 
greatest  resemblance  to  the  tricks  of  the  jumpers  of  Maine,  to  the  "  Utah* 
or  "latak"  of  the  Malays  {vide  vol.  viii.),  and  to  the  "  myriachit "  of  Siberii 
(Russian  "  miriatchit "  =  "  playing  the  fool ").  The  subjects  of  this  mslidj 
are  irresistibly  impelled  to  imitate  some  sound,  grimace,  or  act^  although 
by  so  doing  they  may  cause  pain  to  others,  or  bring  dire  anger  upon  them- 
aelves.  Thus  in  the  variety  of  tic  now  under  consideration — for  whatever 
the  form  of  the  uncontrollable  impulse,  whether  the  ejaculation  of  ytatia 
or  sounds,  the  echo  or  the  mimicry — there  is  the  same  powerlessness  in 
the  will  to  prevent  it  The  impulse  may  be  circumvented  by  various 
dodge-:,  but  generally  with  little  success ;  thus  voluntary  speech  may 
ward  off  an  explosive  utterance ;  but  too  often  some  ungainly  sound,  or 
an  irrelevant  word,  suddenly  interrupts  the  sentence,  or  an  intended  won! 
of  welcome  to  a  visitor  may  be  replaced  by  one  that  is  highly  uncompli- 
mentary. 

The  mental  peculiarities,  which  may  form  part  of  the  clinical  picture, 
are  most  renuirkable,  and  belong  to  the  class  of  imperative  ideas — the 
"  idee  fixe  "  or  "  obsession  mentales  "  of  the  French.  As  with  the  motor 
tics  80  ideas  may  become  spasmodic,  and,  though  aware  of  the  mechanical 
repetition,  he  cannot  help  it,  and  these  ideas  may  lead  to  importunate, 
impulsive  acts,  cither  meaningless  and  absurd  or  even  injurious.  Some- 
times a  physical  basis  can  be  found  for  the  fixed  ideas  and  automatic 
acts,  but  by  no  means  in  all  cases. 

A  common  form  is  that  of  an  agonising  search  for  a  word  or  name 
which  when  found  is  repeated  time  after  time ;  or  some  word  mav 
incessantly  obtrude  itself  on  the  patient  even  until  he  is  compelled  to 
vocalise  it ;  the  victim  may  loathe  the  word  or  dread  it,  and  may  attempt 
to  evade  it,  but  without  success.  The  feature  of  some  cases  is  an 
irresistible  impulse  to  count  a  certJiin  number,  or  tap  a  given  number  of 
times  before  some  act,  or  a  tendency  to  touch  certain  objects. 

The  condition  known  as  irisanitij  of  duiiht  is  an  abiding  uncertaintv 
whether  a  particular  act  has  been  executed  correctly  or  has  been  for- 
gotten ;  or  there  may  be  an  uncontrollable  desire  to  question  or  analrse 
the  most  ordinary  acts  of  everyday  life. 

\Cq  meet  with  one  or  other  of  the  various  'phobias — notably  agora- 
phobia, or  the  dread  of  walking  iu  open  spaces ;  acrophobia,  or  the  fear 
of  heights ;  and  mysophobia,  when  the  subject  is  afraid  to  touch  certain 
objects  {vide  art.  "Neurasthenia,"  vol.  viii.) 


When  these  various  phenomena  are  associated  in  a  given  case  they 
iisuiilly  pi-escnt  theiusolvea  in  definite  oi-dcr ;  moet  commonly  the 
&piufm<.)cl)c  niovoitiuiiis  occur  lirsl,  and  arc  followed  by  exclamatioite, 
coprolalia,  echoittlia,  cchnkinosis,  and  fixed  ideas — in  the  order  named. 
It  ia  more  r.ommon,  however,  to  meet  vith  convulaivc  tic-t  alone,  and,  as 
I  have  said,  the  spasmnlic  exclamations  may  occtir  alone  for  a  long  time. 
Kchohdia,  coprolutio,  cchoktnesls,  and  the  impcmtive  ideas  may  all  be 
present  in  the  same  patient ;  but  more  comnitinly  only  one  or  other  of 
these  symptoms  is  met  with,  or  at  any  rate  various  combinations  of  two 
or  three  of  thorn. 

These  fixed  ideas  obviously  border  upon  insanity ;  moreover  marked 
loss  of  will-jMiwcT  i»  evident  in  thc^e  iHitienta  and  a  loss  of  the  povi-er  of 
Attention.  Tbey  are  unable  to  sustain  a  conversation  coherently  ;  mental 
application  becomes  practically  impossible  ;  jiidjj^ent  is  worthless,  and 
memory  sufters,  even  to  the  point  of  inabilitj'  to  rfiuJ. 

It  must  be  recognised  clearly  that,  although  convulsive  tic  and 
hysteria  are  totally  ditl'urent  atTuctiuns,  there  is  no  reaKun,  as  Guinon  has 
insisted,  why  the  two  neuroaea  should  not  coexist,  just  aa  epilepsy  and 
hysteria  may  be  associated  in  hystcro-<'pile|>sy.  Not  unly  is  the  combina- 
tion possible,  but  cases  are  actually  met  with  in  which  convuliiivo  lir  and 
hysteria  are  found  so  interdependent  that  the  prewiict*  of  manifestations 
obviously  hysterical,  or  the  stigmata  of  this  neurosis,  does  not  exclude 
tho  coexistence  of  spasmodic  tic. 

Dlagmosls. — Difficulties  in  diitgnosis  depend  largely  on  the  stuge  of 
the  affection,  for  M-hen  fully  established,  so  that  besides  muscular  spasms 
the  iKUient  omits  inarticulate  sounds  or  nrliculited  words,  or  is  alHict-ed 
with  coprululia  and  echulalia,  them  can  bu  nu  difficulty  in  diagnosis;  no 
other  malady  gives  rise  to  this  group  of  symptoms. 

For  a  long  time  the  majority  of  these  affections  were  classed  as 
varieties  of  chorea;  but  a  more  detailed  study  of  the  characters  of  the 
movements  in  the  different  cliisses  of  cases,  and  of  the  symptoms  of  this 
or  that  variety,  has  le<l  to  their  proj»«r  nosological  order.  Mut-h  con- 
fusion, however,  still  exists,  and  cases  which  belong  properly  to  tho 
group  of  tics  are  regarded  by  some  as  varieties  of  chorea. 

In  Sifdmham's  divrm  the  movements  arc  slower  and,  as  it  were,  more 
rounded  off,  and  are  not  so  brusque  as  in  tic  ;  more^^ver,  they  are  i)uite 
incoordinate,  and  voluntary  movements  aro  greatly  interfered  with,  even 
where  uo  actual  loss  of  motor  power  is  to  be  detected.  The  irregular 
movements  do  not  occur  in  attacks  with  periods  of  absolute  calm  between 
thum,  as  in  tie  ;  and  it  is  quite  exceptional  in  chorea  to  sec  the  movements 
a\  ordinary  life.  Volition  exercises  less  control  over  the  movements  of 
chorea  than  obtains  in  the  case  of  lie  Again,  chorea  tends  to  recovery, 
however  slowly,  while  the  tic  is,  as  a  nde,  incurable;  on  this  difference 
we  may  have  to  depend  for  tiiagnosis  in  some  cases,  as  for  instance  when 
a  chorea  is  not  seen  until  a  late  stage  when  a  few  facial  grimaces  alone 
persist.  For  although  it  may  bo  impossible  from  the  history  of  former 
movements  to  decide  whether  the  case  be  one  of  tic  or  chorea,  yet  the 
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latter  ends  in  cure,  while  no  such  result  obta 
Certain  laryngeal  sounds  and  grunts  may  resul 
muscular  contractions  in  chorea,  but  they  are  nc 
and  coprolalia,  echolalia,  and  echokinesis  do  not 
although  mental  defects  occur  in  chorea  they  at 
those  of  ti"  ;  they  are  true  varieties  of  insanity 
intellect,  while  in  tic  the  intellect  is  preserved, 
diminished  or  abolished,  and  the  patient  falls  un 
ideas. 

There  ought  to  be  no  possibility  of  confounc 
conditions  which  have  been  respectively  describe 
(Dubini's  disease),  and  Bergerim's  disease.  In  the  fo; 
the  involuntary  spasms  are  accompanied  by  cor 
leave  a  certain  degree  of  paralysis  in  their  wake, 
fatally,  it  may  be  in  a  few  days  or  after  some 
Bergeron's  disease,  on  the  other  hand,  is  a  benign 
spasm  in  the  face  may  be  airested  by  pressure 
indeed  the  whole  of  the  manifestations  of  the  alfei 
by  an  efficient  emetic. 

Nor  can  there  be  much  likelihood  of  confoi 
major,  which  is  not  a  form  of  chorea  at  all,  but  a  h 
in  which  the  attacks  of  involuntary  movements  la 
not  in  the  slightest  resemble  the  attacks  in  tic. 
movements  of  ordinary  life  are  reproduced,  patiei 
saltatoire),  imitate  the  movements  of  a  smith  at 
l^toire),  and   the  like.     Moreover,  such  attacks 
emotion,  by  pulling  a  limb,  by  percussion  of  a  ten 
patinits  t'ither  present  hysterical  stigmata, — sucl 
tion   of   the   fields   of   vision,   or   cutaneous   anai'sl 
hystericjil  manifestations  is  to  he  obtained. 

It  is  rare  for  Ju/ateriti  to  reproduce  the  whole 
thnt  m:ike  up  the  complete  picture  of  the  maladie  ( 
only  with  the  movements  which  simulate  those  ol 
time  invohmtjiry  vocal  phenomena  may  be  pn 
sounds  in  hysteria  may  be  grouped  around  an  ex\: 
or  an  inspiratory  spasm  (hiccough).  Such  ph 
suddenly  and  disappear  quite  as  unexpectedly  af 
resisted  all  sorts  of  treatment.  The  pjitients  at 
their  condition,  and  may  cough  away  all  day 
slightest  signs  of  fatigue.  When,  indeed,  tic  is  sir 
its  spasms  only,  the  movements  may  be  identical. 
search  must  be  made  for  the  hysterical  stigmi 
hj^sterical  subject  Tn:iy  become  aflected  with  mi 
according  to  Guinon,  the  evolution  of  the  movemc 
the  diagnosis ;  if  they  cease  the  case  is  one  o£  h; 
ently  resist  all  therapeutic  measures  then  true  ma 
added  to  the  hysteria. 
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A  condition  allied  to  tic,  and  which  may  bo  confounded  with  it,  18 
'afnt/ocloaug  muUijjiex  (p.  &4K).     Hoivuvtir,  the  phenomeiui  n{  imitJiC-iou 

absent,  m  are  spasmodic  utterances  and  mentJiJ  troubles.  Moreover, 
ivliile  tic  attaisUs  the  face,  tbia  part,  iis  a  nile,  escapes  in  paramyoclonus ; 
indeivJ  tbe  lower  limbs,  whivh  arc  least  comutotily  afTected  in  tic,  are 
among  the  most  usual  seats  of  tlie  muacuUr  contractions  of  paramyoclonus. 
Again,  the  spasms  are  mnch  more  simple,  pickinj;  out  individual  inuscU« 
m  or  pjirtd  of  muscles,  and  usiuiUy  symmetrical  muscles  ;  tbcy  never  reproduce 
the  geaturca  or  movements  of  ordinary  life.  The  contmctions  are 
JHolat^I,  or  follow  each  other  in  quick  succession,  and  du  not  constitute 
attacks,  as  in  tic ;  furthermore,  they  mjiy  be  evoked  by  cutaneous 
stimulation,  percussion  of  a  tendon,  and  so  forth. 

It  is  conc«;ivablc  that  a  tic  of  limited  distribution  might  be  mistaken 
for  a  ImtUsed  .•>}i'i!i<n  of  a  totidty  dilfcrcnt  kind.  lint  such  localisod 
Bp:isms  are  uniform,  they  are  limited  to  a  single  muscle,  to  a  group  of 
muficles  snppb'od  by  one  nerve,  or  by  nerves  bo  closely  related  in  origin 
as  to  be  involved  in  the  same  lesion ;  and  thertt  in  not  tho  multipUcity 
and  difference  of  movement  which  make  up  attacks  of  tic. 

The  condition  which  Li'tuDc  has  designated  co-ordinaicd  tics  ((«*-? 
coordonu^e-n)  may  be  attended  mth  movements  which  resemble  the  im- 
pulsive acts  of  the  psycbicjd  tics ;  but  such  movements  are  much  more 
under  tho  influence  of  tho  will.  They  can  commonly  !«  traced  tx)  some 
habit,  and  may  not  amnimt  to  a  disea.se ;  moreover,  some  of  them  difior 
from  convulsive  tic  in  that  by  forco  of  habit  the  moveme?it*  are  uncon- 
sciously pei-formed ;  spiksmodic  utterances  and  psychical  disturbances 
Again  form  no  part  of  tho  clinical  picture.  The  suliject  of  certain 
vaiieties  of  co-ordinated  tic  can  arrest  the  movcmentB  by  a  voluntary 
oflort  (p,  S83),  and  such  an'est  is  not  accompanied  by  the  distress  and 
Bub^equent  exacerbation  of  the  movcmculs  which  follow  temporary 
Buspenaion  of  the  movement  in  the  maljulie  des  tics  (p.  877) ;  morei)ver, 
in  some  cascit,  habiinat  control  of  the  movements  in  this  way  may  bring 

i  about  a  complete  cure. 
Facial  and  other  contortions  sometimes  originate  in  some  slightly 
painful  condition,  especially  in  children  in  whom  ulccnition  of  the  mouth 
or  lips,  for  instance,  may  set  up  grimaces.  Search  should  he  made  for  any 
cause  of  this  kind,  either  present  or  piist,  for  under  suitabte  diaciphnc 
tho  one  form  of  movement  ceases ;  if  in  spite  of  all  such  conti'ol  it  persist, 
it  is  prolwbly  a  true  tic. 

Of  organic  affections  of  the  nen-'oue  system,  characterised  by  in- 
voUmtary  movements,  nihetoxis  and  p>vil  fwmipif^ir  cturrm  only  need  bo 
considered,  neither  of  which  indeed  is  likely  to  cause  much  diflicultv.  In 
the  case  of  athetosis  the  position  of  the  hand,  its  continual  instability, 
and  the  inipossihiility  of  its  retaining  any  object  in  its  grasp,  are  sufficient 
to  distinguish  the  affection  from  tic  ;  and  many  other  points  tjf  distinc- 
tion might  be  adduced.  8u  too,  in  regard  to  post  bemiplegic  chorea,  the 
limb  afl'wcted  by  the  motor  disonler  atrophies,  and  the  tendon  jerks 
become  exaggerated.     Moreover,  in  neither  of  these  conditions  are  there 
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any  of  tbu  iiymptomg  of  miil-ulie  des  tics  other  than  the  motor  ph< 

for,  though  mental   deterioration   may  occur,  it   takoa    somo   fom  of 

idiocy,  never  the  characters  of  the  fixed  idea*. 

Progrnosis. — Once  established  the  malady  usually  liccomes  \mpcm 
ivelv  worse,  continuoasty  it  may  be,  or  with  intervals  during  which  il 
appears  to  Iw  gtatidiiary,  to  improve,  or  even  to  become  arrMtad  j  lork 
intervals  Iwing  followwl  in  turn  by  periods  of  further  increase  in  tb 
muiiifeittulioits  of  the  malady.  The  aOection  has,  uo  doiibl,  rery  ts- 
ceptioiuilly  endud  in  recovery ;  yet  even  if  so  fa\'ouiiil>lc  »  mxilt  b> 
obtHincd,  it  must  be  remembered  tluit  it  is  peculiarly  prone  to  r^pia. 
In  formulating  a  prognosJH  it  miLst  abvuys  bo  rememberod  thiit  [Myclual 
disturbances  may  occur,  if  they  are  nut  already  present :  and  ihkl  ikif 
may  end  in  insanity.  Pnychind  disturluinccs  fnrtht.-r  influence  prqgiMi 
in  another  important  way,  for  so  long  as  the  tic  manifests  itself  onl] 
motor  and  verbal  explosions,  the  duration  of  life  may  not  be  me 
curtailed,  if  at  all.  It  is  otherwise,  however,  when  obecanooi  sad 
impulses  harrow  the  [inlicnt,  more  especially  if  he  slruggla  to  iwil 
them;  for  of  necciu;ity  they  gain  the  ascendency,  and  <!xbnusting  hiwiff 
by  his  eiForta  at  resistance,  he  may  in  despair  seek  relpjt^e  in  saicide. 

Wo  muiiit  always  be  mindful  of  tho  fact  that  althtm^h  in  oiropla 
such  as  those  limit*.'d  to  the  face,  the  prognosis  is  relatively  good 
Auch  patienttt  may  reach  adult  life  without  further  change,  yet  a 
emotion,  a  heated  controversy,  and  the  like,  may  imliiee  &  crisis  in 
now  phenomena  appear  and  do  not  subsequently  dtsAppeur.     ^NTien 
atfection  reaches  \x»  extrenio  degree  the  patient  is  utuibla  to  loUov  aaj- 
occupation,  or  ev(*ri  t^o  live  an  ordinary'  life  with  comfort. 

Treatment. — What  I  have  already  said  as  to  the  incurability  oi  tk 
afieclion  prepares  us  for  the  utter  impotence  of  therapeutic  measnns  ■ 
nearly  all  thesu  cases.  I>ruga  of  a  sedative  class  are  useless ;  tlMT  as 
do  no  more  than  suspend  the  spasms  tempomrily  while  tho  pstsMt  • 
under  their  inflnenco;  nothing  appixtaching  a  permanent  cure  attm^ 
such  measures.  Various  tonics  arc  scrvice^iUe  in  a  gencnd  way,  lor  ifl 
mcasuri'3  which  arc  calculated  to  build  up  the  system,  and  at  tlia  ma» 
time  aro  not  too  stimulating,  Hhould  be  employed  ;  the  Tarioua 
tions  of  iron  aro  eepocially  useful.  Change  of  circumstAnoes  is 
sable  ill  the  (reatment  of  theiM  cases,  and  isolation  is  of  stiO' 
service ;  of  like  im}>urtunce  is  strict  moral  and  physical  diaciplimi, 
encourage  me  nt  in  those  healthy  piu^uils  or  hobbies  which  prf»vcnt 
vpcctiun.  An  ititetlctiual  patient  may  divert  his  mtitd  with  study: 
other  cases  some  mechanical  occupation  must  be  followed.  Ui 
adjuncts  in  treatment  are  massage,  passive  movcmenta,  gy 
hyd roth erapeu tic  measures,  and  the  like.  Static  electricity  ap| 
do  good  when  employed  for  a  long  time,  esiwciaUy  wheo  eomhined 
hydroth  erapeu  tic  mejisnres  and  isolation. 

If  the  iKiticiit  he  so  tonnentivl  by  fixed  ideals  as  to  be  pnctkillgr 
mad,  the  strictest  guard  should  be  kept  over  him. 
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Co-ordinated  tics. — A»  wm  said  ia  an  early  part  of  this  article,  this 
variety  of  tic  dilTcrB  from  the  simple  ticii  in  the  more  complex  character 
of  the  inovomcnt.  Many  of  the  cases  properly  inultidcd  in  this  group 
are  instances  of  habit-inovcRienl«  which  cannot  bo  regurdtd  as  disease. 
Tho  tic  miiy  bo  no  more  thtiii  somo  «t  of  cvery-day  life,  repeated  time 
after  tinm  without  obvious  cauae. 

Thi!  cjiae  mctitiontMl  hy  Sir  William  Gowers,  of  a  l>oy  who  was  in  tbo 
Imliit  ofliringiiig  both  his  arms  forivai-d  and  then  stiwpiiig,  bclonji^  to 
this  group;  as  dot-s  another,  in  which  a  girl,  when  walking,  would  mjike 
a  half-turn,  as  if  looking  for  eometliing  that  she  had  dropped. 

Osier  refers  to  a  child  who  was  recovering  from  what  was  supposed 
to  be  chorea  minor,  and  who  first  amclt  and  thtn  blew  on  Htiything  shv 
took  into  her  hands.  The  Bame  observer  described  a  boy,  the  subject  of 
facial  tic,  who  used  to  bite  hU  middle  finger  hard,  and  at  the  eame  time 
press  hia  index  finger  against  the  point  of  his  nose. 

Sinkter  has  also  recorded  some  cases  of  the  eamo  kind — such  as  that 
of  a  girl  who,  when  M-alUing,  woidd  stop,  rub  the  toe  of  her  shoe  against 
the  calf  of  her  other  leg,  and  then  go  on  as  if  nothing  had  happenwl. 
And  he  refers  to  a  boy  who,  as  the  result  of  imitating  the  motor  man  of 
a  trolloy  car,  acquired  the  habit  of  standing  with  his  biick  to  a  door  atid 
swinging  round  first  one  and  then  tho  other  arm,  and  giving  vent  to  an 
explosive  utterance. 

It  happenn  not  uncommonly  that  such  a  habir-inovemcnt  or  trick  may 
be  controlled  more  or  less  by  an  elfort  of  tho  will ;  so  that  as  long  as 
tho  patient  keeps  the  matter  in  mind  he  may  be  «ble  to  prevent  ita 
rfcurrencej  while  as  soon  as  ho  forgets  about  it  the  movement  occurs 
automatically,  jwrhiips  without  his  perception  of  it.  In  such  casc-s  con- 
tinual efforts  to  control  the  movement*  may  result  in  a  periimncnt  cure. 
Thus  a  special  feature  described  in  connection  with  tbo  Ia»t  variety  of  tic 
may  be  wanting,  that  is,  the  impulsive  tendency  to  execute  aorae  move- 
ment which  the  patient  ia  quite  conficious  of,  yet  which  he  is  unable 
to  prevent.  The  more  usual  movements  which  charactenac  simple  tic 
may  coexist  in  the  same  indiWdual  with  thoac  of  a  more  complicated 
character. 

Noir,  in  Boiirnevillc'a  clinic  at  the  Bicfitra,  has  admirably  described 
the  co-ordimiied  tic-s  which  are  met  with  in  feeble-minded  children. 
Among  the  more  common  movement!)  in  such  caaca  are  balancing,  jnmjiing, 
rolling  the  htiarl  from  side  to  side,  ittriking  the  chest  with  the  chin,  and 
hitting  the  head  or  chest  with  the  hand.  The  latter  habit  is  what 
Rubinowiteh  has  called  "Krouomania,"and,  like  the  other  movements,  these 
are  sometimes  repeated  in  a  rhythmical  manner ;  the  balancing,  nodding, 
and  rotation  movuments  are  more  especially  likely  to  preserve  a  definite 
rhythm.  Or  the  subject  may  stoop  from  his  chair,  stretch  himself 
out  prone  on  tho  floor,  raise  his  amis  al»ove  his  head,  und  so  foitli,  all  of 
which  actions  are  performed  from  time  to  time  in  orderly  scipienee. 

Oaler  refers  to  a  case  at  tho  Institution  for  Feeble-minded  Children  at 
Elwyn,  in  which  an  idiot  (known  as  the  "Dervish  "),  after  rising  from  tho 
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fl(wr,  iMilancing,  nnd  making  a  few  sweeping  rotAtions,  woiild  ox*«it«  i 
aories  nf  rovolutiorm,  in  which  with  bja  Hrms  spn-ad  out,  and  niuving  Ikc 
little  from  oiiu  **i>ot,  he  iiitreaaefi  the  sipped  of  the  rotations  until  be 
epiin  round  like  a  top,  and  finally  fell  exliati5te<I. 

•Sonic  of  the  cases  iiiohuled  hy  Xoir  in  his  acconnt  of  tic  occtinvd  ii 
Mind  siibjfctii,  in  whom  quick  inuvoineiits  of  a  finger  tit  frrjiil  of  the  fWI 
wore  especially  common.  Kulr  considers  tlmt  there  is  prolwibly  miih  per- 
oeption  of  light  in  such  cMeft,  and  that  the  tic  is  the  outcome  of  the  habit 
of  prodtii'ing  shadows  by  niovemeiits  of  the  finger  in  front  of  tbo  eyes. 

i'rof.  Osier  is  disjjosed  to  regHrf]  the  aftcctinn  known  aa  **hwMJ-n«Klding'' 
(see  [>.  903),  which  uix-urs  in  infants,  and  has  heen  ftdly  described  by  the 
late  iJr.  Iliulden,  .-is  beltmging  to  the  group  of  C(»-ur(!inateil  tics ;  :uh1  he 
considers  that  tho  disoifler  desoriViod  I»y  r)r.  fleo  as  "  HefuI-IiAfigiflg" 
comes  also  within  the  same  category.  The  latter  condition  waa  met  wuh 
iti  three  children,  two  of  whom  were  two  anil  a  half  years  old  ;  in  ooo  cf 
these  the  head-banging  had  occurred  for  two  or  three  months,  in  thr  other 
for  six  months  ;  the  thin!  chiUI  was  five  ynars  old,  and  had  l»een  nHcruti 
for  two  and  a  half  j-cais.  The  younger  brother  of  ono  of  these  patienta 
ac'iuircd  thi'  trick  when  put  to  sleep  with  the  one  afTectecI  ;  but,  when 
separated  from  bim,  he  lost  it  These  children  were  in  the  habit  of  ttim- 
ingon  their  faces  in  bed  at  night,  either  when  awake,  or  possibly  half  awake, 
or  when  Kound  astcep,  and  wotdd  IxLng  their  beads  into  the  pillov  sereral 
times  in  suecessitm.  In  one  nf  them  the  hangings  occurred  abom  gijc  timet 
only,  and  was  soldom  rejieatcd  the  wime  nij^ht,  or  more  often  than  dm 
night  in  four ;  but  in  one  of  the  others  the  banging  xvent  on  soractimM 
nearly  all  night,  and  the  chihi  awoke  very  weary  in  the  muruing.  Tha 
condition  w.is  not  aecomiMnned  by  any  other  symptoms,  nor  was  there 
any  exidcnce  of  its  kinship  to  epilepsy  or  any  other  such  disorder. 

Similarly,  Osier  regarrls  as  an  exaggerated  example  of  co-ordinated  tic 
Weir  Mitchell's  case  of  the  man  who,  unless  completoly  at  i-est  in  the 
reeuml>ent  posture,  would  strike  bis  side  by  a  pendulum  action  of  his  left 
ann ;  this  movement  hs  repeated  about  lAO  or  IGO  times  n  niinut^^ 
in  regular  order. 


PsYciirrAT.  TICS.— There  i.i  but  little  to  add  to  what  bos  been  said 
already  on  this  subject  under  the  head  of  convulsive  lie.  A  jHiychical 
tic  has  a  like  origin,  and  is  ci[uivalerit  to  the  motor  variety.  In  tho  latter 
a  spasmMlic  movcmetit  occurs  which  the  subject  is  luiabic  to  re-sist ;  in 
the  former  an  irresistible  impulse  compels  him  to  emit  a  certain  word, 
perform  a  cortain  act,  cotmt  a  certain  number  before  doing  somolbing, 
and  so  on. 

In  some  instJincca  the  imperative  conception  is  gencratc<l  by  aonif 
external  stimulus  or  antecedent  thonjrht,  while  in  other  cases  il  sornut 
quite  sijonljutoous,  anil  caiuiot  be  traced  to  any  such  cause.  At  times 
after  the  di-itliargc  there  is  temporary  relief,  but  in  other  instances  the 
Aictim,  after  a  long  struggle  between  volition  and  the  irresistible  icipulsc, 
ending  in  the  victorj-  of  the  latter,  is  left  much  exhausted. 


I  biLve  already  indicated  that  the  motor  and  psyehicul  Xki>  nu\y  concur 

in  the  same  auUject,  and  that  the  tomier  may  occur  wntbout  tbo  hiltor ; 
it  now  r<^iii;iinH  to  be  said  tlut  pitychiutl  tics  may  m-cTir  witliatic.  motor 
equivalents.  Moreover,  as  a  motor  tic  may  h&  of  no  senotLs  moment,  so 
a  psychicid  tic  may  bo  oqually  ineignidcant ;  imperative  ideas  may 
pcniUt  far  years,  and,  although  often  a  suurco  uf  aiiiinyanc":'  to  the 
vicliiiiK,  no  mora  serious  mental  disturbanca  may  refiult ;  as  has  been  mure 
espei-iully  emph.wisod  in  this  country  by  the  lato  Dr.  Hack  Tuke. 

Thy  thouj'bts  which  incessantly  recur  «ro  usually  both  foreign  and 
unwelcome,  and  worxhi  which  the  >ictim  fct-U  compelled  lo  utKrr  aro 
neither  in  confonoity  with  bis  cuetom  nur  what  he  wishes  to  yuss  his 
lips  ;  so  that  if  they  escape  it  is  in  spite  of  his  eflbrta  to  keep  them  hack. 
Those  who  always  ti:»uch  coruiin  objecu  which  they  halntually  pass  may 
do  8o  automatically^  a^  a  sort  of  habit ;  or  this  pix>clivity  may  be  related 
U^  the  mania  for  counting  {arithmumania) :  or  the  {Kiticnts  may  be  im- 
pellotl  to  the  iict  hy  n.  dreiid  that  something  undegirablo  will  happen  if 
thoy  omit  their  ohsorvanoo.  This  is  a  common  enough  trick  of  children, 
and  one  usually  of  no  consequence,  even  if  it  persist,  as  is  sometimes  the 
ciise,  until  :ubilt  life.  Xo  Ihitter  oxample  of  this  condition  i*  to  t>e  foinid 
than  the  well-known  one  of  Dr.  Johnson,  who,  as  he  walked  along  the 
street,  used  to  placo  hia  hand  on  cortaiii  ]>ohXs  :  if  ho  missed  one,  ho 
would  turn  bsick  and  perform  the  accustomed  ceremony  Iwfore  proceeding 
on  his  T*'ay.  The  antiiheaia  of  tbia  ddlire  du  toucher  is  the  drcafl  of 
touching  certain  objects,  a  condition  spoken  of  as  mysophobio.  In  tho 
Ciise  of  a  doctor,  referred  to  by  Hack  TuUc.  the  imperative  idea  wiis 
that  something  serious  would  happen  if  he  trod  on  the  dtviijiuus  between 
the  flags  of  the  pavement,  ao  that  in  spite  of  being  fully  alive  to  the 
absurdity  of  the  notion,  he  avoided  them. 

Arithnioniaiiij^,  or  tho  iiTCsistiblo  impulse  to  count  a  certain  number 
before  doing  u  thing,  Is  well  illustrated  in  the  ciise  of  a.  girl,  reconted  by 
Oaler,  who  )uv\  to  tap  on  thn  edge  of  the  hod  nine  times  before  getting 
into  IT. ;  to  count  a  hundred  aft^-r  baishing  her  teeth;  to  knock  three 
titncs  on  a  window  by  tho  side  of  tho  door,  and  a  .similar  number  of  timca 
on  iho  dour  itself^  brforu  she  wouhl  unlock  it.  TIk:  tendency  in  these 
cases  of  aritbmomania  may  be  to  make  endless  calculations,  to  count 
certjiin  letters  in  words,  tho  number  of  books  on  a  table,  and  m)  nn. 

Then  there  is  the  state  iu  which  a  certain  name  or  word  is  sought  for 
witli  an  iutcujiity  that  becomes  painful,  and  in  which,  whrn  found  at  last, 
the  [lenson  is  impelled  to  repeiit  time  after  time  (onomatomaniji).  It  may 
also  manifest  itself  as  an  attribution  of  a  disastrous  significance  to  certain 
wonls. 

\\Tial  has  been  called  tho  *' itutanii^  of  douht"  or  *'mct/a/fw  du  tfoutc^" 
forms  jin  important  class  of  imperative  ideas,  a  good  example  of  which  ia 
I>r.  du  Wiiltoville's  case,  related  by  Hiwk  Tukc.  The  patient  always 
bad  a  feeling  that  he  had  done  a  thing  wrongly  ;  for  instjince,  after 
posting  a  letter  or  putting  something  into  a  drawer,  be  had  gnive  misgivings 
as  to  the  accuracy  of  what  he  bad  done.     So,  too,  on  alighting  from  an 


S86 


svsTS.v  OF  jinsDrc/yE 


omnibus  ho  woul'l  begin  to  think  that  ho  had  left  something  behind 
Although  fiilly  anui-u  that  there  wi;ro  no  grounds  for  hia  mi^vin^ 
the  ideas  toniicnti^d  liiiii.- 

Both  agomphoKia  and  acrophobia  are  common  forms  of  iraj 
Ideas.  The  former  condition  makoe  it  well-nigh  impossililc 
nlfectcd  p«r»un  to  veulure  across  any  large  open  aptico  o«riii^  lu  the  fetf 
that  something  untowaixl  will  Iwfall  him ;  in  the  latter  state  tW 
Bubjwt  finds  it  dilfinilt  to  resist  a  sirong  impniso  to  thro^r  himself  frao 
any  height,  in  spice  of  his  being  fully  aware  of  the  unrcusonablcneu  of 
this  impulse.  NL-iihci-  giddinyss  nor  suicidal  intent  plays  any  part  is 
Huch  cases.  The  condition  of  mysophobia,  already  referred  to,  belong 
to  the  same  class  of  fixed  ideas,  many  other  varieties  of  which  might  he 
montimicd,  though  to  do  so  would  not  serve  any  very  useful  purpose. 
The  fundamental  charactors  of  imperative  ideas  have  been  siifhcionUy  act 
forth  to  allow  the  n:ader  to  multiply  examples  for  himself  »t  will. 

As  was  said  when  con%Tilsive  tic  was  under  consideration,  no  hnrd 
and  fast  line  separates  the  mental  stiite  characterised  by  fixed  iilcas  from 
that  of  true  ineam'ty,  so  that  at  any  time  the  Iwrder  may  be  crossed,  and 
v'haL  was  foj-roerly  rncngnisod  hy  the  patient  as  absurd  now  becomei  a 
delusion  in  which  he  firmly  belie%*e8, 
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PARAMYOCLONUS   MULTIPLEX 

Syn. — Myoclonus;    Multiple  myoclonus ;    Myoclonus  epilepticus  ;    Myobmi. 
Myospasia  Simplex;  Spiiml  epilepsy ;  Friedreich's  disease/  Convuisice  tttaa. 

This  affection  is  a  motor  neurosis  characterised  by  sudden  shock-Gb 
clonic  contractions,  usually  of  corresponding  muscles  on  the  two  sides  (4 
the  body  ;  tho  spasms  may  not  only  be  symmetrical,  but  also  isochnxtooL 

The  affection  was  isolated  from  the  chaos  of  motor  neuroses  by  Fried- 
reich in  1881,  the  condition  is  therefore  sometimes  designated  by  Its 
name  ;  but  this  observer's  name  is  more  familiarly  associated  with  "  Hen- 
ditary  ataxy  "  (p.  152). 

As  Friedreich's  description  was  taken  from  a  single  case,  it  was  quite 
impossible  for  him  to  draw  a  clinical  picture  applicable  to  all  such  caMs; 
for  a  neurosis  of  the  kind  must  vary  in  intensity,  and  in  the  extent  to 
which  different  parts  of  the  body  are  involved.  Many  indubitable  instancci 
of  this  condition  have  not  conformed  in  all  respects  to  the  clinical  pictort 
presented  by  Friedreich.  On  the  other  hand,  from  1883  to  1S90,  i 
number  of  cases  were  published  as  examples  of  this  affection,  many  of 
which  at  any  rate  are  to  be  referred  to  other  related  motor  neuroses,  or 
to  hysteria. 

In  1891,  however,  Unverricht  was  able  to  give  a  much  M'ldcr  con- 
ception of  the  affection  in  his  monograph  entitled  "Ueber  Myoclonie*; 
his  description  was  bised  on  five  cases  personally  observed  ^  and  further 
he  criticised  the  records  on  the  subject  collected  between  the  time  d 
Friedreich's  publication  and  his  own.  1  see  no  reason  to  distinguish  tbe 
affection  described  by  Friedreich  as  paramyoclonus  from  that  descril>e(i  bv 
Unverricht  as  myoclonus ;  and  I  preserve  the  name  applied  to  it  bv  die 
former  observer  as  more  comprehensive. 

In  searching  through  the  records  of  motor  neuroses  prior  to  Fried- 
reich's publication,  it  is  impossible  to  avoid  being  impressed  by  the  simi- 
larity between  the  condition  named  by  him  and  one  to  which  attention 
was  first  called  by  Sir  Kussell  Reynolds  ;  this  latter  case  was  one  of  epilepsy 
in  which,  in  the  intervals  between  the  attacks,  there  occurred  sudden 
shock-like  contractions  of  various  muscles.  This  resemblance  has  been 
emphasised  of  late,  since  it  has  been  shown  how  frequently  mvocloniw 
and  epilepsy  arc  associated  in  the  same  individual.  In  tbe  case  described 
by  Sir  Kussell  Reynolds  the  clonic  muscular  contractions  were  unattended 
by  loss  of  consciousness,  although  sometimes  they  were  violent  enough 
to  throw  the  patient  to  the  ground. 

This  condition  has  l)een  described  by  some  writers  as  "  spinal  cpilepsv,'' 
a  designation  to  be  avoided,  for  this  appellation  has  long  been  identified 
with  the  clonic  spasms  which  occxu*  in  tho  parts  below  a  destructive 
lesion  of  the  spinal  cord. 


Il  is  i)ucsliuniiblt!  wliothor  the  cotiditiun  dcscnbud  by  Hummoml  aa 
"  Convulaivo  tremor,"  and  risgiinled  by  himself  and  Other  AiiienL;iri  ol>- 
sen'ers  &&  identical  wiili  Fritidroiuh'a  jKiramyoclunus,  had  any  real  claim 
to  be  so  regjirdcc]. 

Causation. — Liltlo  definite  is  known  of  the  etiology  of  the  ufTeclion. 
Uiruct  heredity  does  not  appair  ta  ha.ve  been  traced,  except  in  rare  in- 
Ktiinces ;  antl  in  niany  oi&es  there  is  no  indirect  heredity  in  thn  Bh.ipe  of 
otht-r  neurotic  atlVctions  in  ihe  parents  or  gr.uid{HtrenTK  of  the  piUients, 
though  in  some  of  them  an  indirect  heredity  Hppciirs.  lii  ui>t  u  few  there 
lias  1>uun  a  history  of  alcuholii>m  in  one  of  the  jiarunts. 

That  tho  affection  may  be  congenital  in  the  sense  that  the  tisauea 
become  suscepiible  to  it  during  uterine  life,  although  the  disease  does  not 
manifest  itself  far  a  certain  interval  after  birth,  is  suggested  by  caees 
such  ait  those  nx-oitled  by  Unverrieht,  in  which  five  ehihhx-n  of  the  same 
family  became  affected  between  the  agca  of  six  and  thirteen  yeara. 
Whether  such  caaes  prove  a  congenital  taint  or  not,  they  prove  that  the 
afTeetioi)  may  inn  in  a  family.  Tho  poMiibility  of  sinnilation  is  mcuie 
improbable  by  the  faut  thai  in  one  child,  which  was  brought  up  away  from 
the  family,  the  dii^enxG  a])peared,  nevertheless,  at  the  time  of  life  when  il 
had  liroken  out  in  the  other  members.. 

More-over,  ihu  as-sociatlon  with  epilepsy  in  Unvemcht's  caao  lends 
support  to  the  view  that  the  condition  was  genuine. 

Tlic  t-eniloncy  for  the  aflection  to  manifest  itself  where  there  is  a 
dejienerativo  condition  of  the  nervous  eystem,  whether  congenital  or 
acquired,  is  shown  by  its  frcjuent  association  with  epilepsy — il  disease  in 
which  certain  tissue^t  are  prone  to  degcmcrution,  or  arc  actually  undergoing 
this  change. 

That  shock,  mental  or  phyaical.  may  set  up  this  spasmodic  disorder, 
as  in  Friedreich's  ]uitient,  there  can  be  no  question  ;  but  it  is  equally 
certain  that  no  auch  exciting  cjiusa  may  be  needed  to  evoke  il ;  inauy 
ca^ea  have  been  rcconled  in  which  this  cause  voa  abeiont. 
'  A^tin,  the  myoelunic  s|Hism  may  manifest  ilHcIf  in  the  weakness  of 
overwork  or  acute  illness,  as  in  several  instances  after  severe  and  repeated 
attacks  of  malaria.  It  has  been  looked  on,  by  Lemolnu  and  Lemaire,  as 
related  to  neuraathenia. 

Symptoms. — Arcnrding  to  Friedreieh's  originul  clesr.ription,  the  fol- 
lowing arc  the  characteristics  of  this  motor  ueurosii ;  mimely,  clonic 
spaimifl  ill  a  number  of  symmutHcHl  muscles  of  the  upper  and  lower  limbs, 
interfering  in  no  way  with  motor  power  and  c»i-onlination  of  move- 
ment, ceasing  duiinf^  slaop  and  during  vohmtary  raovomerts.  The  loco- 
motor eiFectfi  of  tho  sjnismfi.  is  either  nil  or  but  very  glight,  and  the 
muscleii  of  the  face  and  trunk  escape.  The  nutrition  nf  the  jiH'ectcii 
mnscli^  is  unaffected,  and  their  mechanical  and  electrical  irritability  is 
unaltered.  In  his  cjtso  there  was  no  affection  of  sensation,  the  super- 
ficial reflexes  wera  increased,  aud  there  was  uUo  marked  increase  of  tho 
kaee-j  cries. 

The  case  which  enabled  Friedreich  to  give  this  description  of  the  affeo- 
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tion  was  the  result  of  a  severe  shock,  and  the  spasms,  after  lasting  seven! 
years,  rapidly  ceased. 

Excellent  as  is  his  description,  and  applicable  as  it  is  to  some  cases  d 
the  affection,  it  requires  considerable  modification  when  we  attempt  to 
regiuxl  it  as  a  type  of  the  class  of  cases  that  ought  in  my  opinion  to  be 
included  in  the  same  category  as  that  of  Friedreich,  for  they  differ  fnm 
it  in  several  important  particulars.  In  the  first  place,  the  intensity  of 
the  spasms  differs  considerably  in  different  cases,  so  that  in  some  the 
locomotor  effect  may  be  great,  in  others  little  or  nothing.  So,  too,  the 
extent  of  the  invasion  of  different  parts  of  the  body  varies ;  and  both 
the  face  and  trunk  muscles,  which  escaped  in  Friedreich's  case,  may  be 
involved.  Moreover,  voluntary  movement  has  by  no  means  invariably  u 
inhibiting  effect  on  the  spasms;  on  the  contrary,  in  some  cases  fsa^ 
movements  evoke  the  spasms,  or  intensify  them.  Then  again  the  knee- 
jerks,  which  in  Friedreich's  patient  were  markedly  increased  and  »re 
often  in  excess,  may  in  many  cases  be  normal  or  even  diminished.  lastly, 
the  favourable  termination  of  Friedreich's  case  is  by  no  means  usual; 
and  indeed  in  this  very  case  the  recovery  was  only  of  short  duration, 
for,  according  to  Schultze,  the  patient  quickly  relapsed,  and  the  speumi 
never  ceased  again  till  his  death. 

These  preliminary  remarks  will  clear  our  view  of  the  class  of  cases  to 
bo  included  in  this  affection,  whether  we  hold  to  the  name  originally  given 
to  it  by  Friedreich,  or  whether  we  follow  Unverricht,  whose  appellation, 
though  shorter,  is  less  comprehensive.  With  the  broader  conception  of 
the  affection  which  I  have  indicated  above,  we  are  now  in  a  position  to 
consider  the  various  symptoms  of  the  miilady  more  in  dctiiil. 

The  spasmodic  viorements  arc  lightning-like  in  rapidity,  each  con- 
traction bein^  a  shock,  and  so  sudden  as  to  be  exactly  like  the  shock 
which  is  obtained  from  a  muscle  by  a  single  faradic  excitation.  Usually 
the  sudden  contraction  in  one  muscle  is  followed  by  an  equally  sudden 
contraction  in  another  ;  in  other  instances  the  spasm  is  repeated  in  the 
same  muscle  several  times  in  succession.  In  the  latter  case  the  clonic  spasm 
may  sometimes  seem  to  pass  into  slight  tonus  of  very  short  duration ; 
but  even  so  slight  a  tendency  to  tonic  contraction  is  rare,  the  muscular 
spasms  being  conspicuously  clonic.  There  is  no  rhythm  in  the  succession 
of  the  shocks ;  they  may  occur  singly  or  in  batches  sejwiratcd  bv  quiet 
intervals  ;  as  many  as  forty  or  fifty  clonic  contractions  may  occur  in  the 
course  of  a  minute. 

The  spasms  may  seize  muscles  singly,  parts  of  muscles,  or  whole 
groups  of  them  ;  but  the  great  characteristic  of  the  distribution  of  the 
spasm  is  that  it  attacks  muscles  which  are  not  supplied  exclusively  bv  a 
single  nerve,  or  which  cannot  possibly  be  thrown  singly  into  contraction 
by  volition  ;  even  when  a  group  of  muscles  is  involved  simultaneouslv 
in  spasm  the  combination  is  without  any  co-ordinated  function,  and  is 
such  as  no  effort  of  the  will  can  reproduce. 

Bastianelli  considers  that  there  is  a  special  group  of  cases  of  mvoclonus 
characterised  by  fibrillary  contractions  of  the  muscles,  in  which  those  of 


;he  facu  may  iianioipute.  He  sUitos  ihnt  in  these  rases  the  electripal 
excitability  of  the  muacles  is  sonictinies  incroiiscd  ;  and  tlicro  is  alwuyg 
ATI  iindnlv  pcrsifltent  contmctinn  after  the  excitatinii  has  Iicen  diacontiiiutxi. 
J'arffisthesi.-e  and  paralgesiie  foiTQ  part  of  the  clinical  picture  of  this  gi"ou|ii, 
to  which  Giovanni  Uianconc  haa  given  the  name  "Myokimic."  AccoitJing 
to  this  ohserver  only  five  such  cases  are  on  record  :  his  own,  Bastianelli's, 
and  others  by  King  and  by  Schultze. 

Another  chai-aetertiitic  feature  of  the  distritnition  of  the  spasms  is  that 
they  may  be  strictly  symmetrical  on  the  two  sides  of  the  hotly.  Not 
only  may  the  niii«ciilm-  apaunis  be  thus  strictly  symmetrical,  but  they 
may  also  occur  Bimulcaiieoiuly  in  the  same  muscles  on  the  two  sides. 
Tho  latter  ia  by  no  means  an  invariable  ndo,  however;  for  instead  of 
)>oing  isochronous,  the  spasm  on  one  side  may  bo  followed  by  contraction 
of  the  same  muscle  on  the  opposite  aide  after  nn  interval  which  indeerl  is 
Usually  of  very  short  duration.  Symmetry  is  ni>t  invariably  observed, 
however,  for,  in  exreptional  cases,  one  side  of  the  Wly  has  been  affcctod 
alone,  as  in  a  case  described  by  C'hiinffard. 

Certain  muscles  are  much  more  commonly  concerned  than  others, 
nlthough  in  any  given  case  nearly  the  whole  of  the  voluntary  muscles  of 
the  l>ody  may  be  affected,  with  the  exception  of  the  ocular  muscles,  which 
are  aUvays  spai-ed.  Tho  must^les  of  the  Hralw  arc  affected  more  fix'ijuently 
than  those  of  the  trunk,  and  the  latter  moi-e  commonly  than  those  of  the 
face;  and,  as  we  have  already  seen,  the  muscles  both  of  the  trunk  and 
face  escaped  in  Fricdreich'R  case,  thojo  of  the  limbs  being  affected  alone. 
Tho  facial  miLscles  were  free  from  si>asm  in  about  half  tho  recorded  cases. 
All  the  rousclea  of  the  linil«  .ire  not  e<[im]ly  prone  to  the  affection  ; 
the  upi>er  arn  more  pommnnlv  aflected  than  tho  lower  liralis,  and  tho 
spasms  usually  seize  the  mu'^cles  aliout  tho  shoulder  girdle  and  upper 
arm,  and  those  of  the  thigh,  while  thu  muselos  of  the  forearms,  hands, 
legs,  and  feet  more  commonly  escape.  Thus  it  is  the  proximiU  segments 
of  the  limbs  that  arc  most  affected  ;  tho  distal  segments  are  always  much 
less  so,  while  the  most  peripheral  parta  remain  *pxite  free  from  spasm.' 
The  pectoi-uls  aii<l  deltoids  are  especially  liable  to  be  affected  ;  in  tho 
legH  the  quadricejw  extensor  group,  and,  in  the  trunk,  tho  abdominal 
recti,  o})lique8,  and  the  erector  spina?.  But  even  the  diaphragm  and 
cremasters  may  share  in  the  spasms. 

The  extent  to  which  any  locomotor  effect  is  produced  by  the  spasms 
is  a  very  vari.ablo  quantity.     In  Friedreich's  case  the  alneiice   of  any 

'  Id  «  T'^OHR  tnKn,  a  wpIMhiIU  Mt  rother  del icatit-l noli iiig  utiiVrRiwIuatA,  whn  cniuulT«d 
u\e  for  myoctonui  nboiit  SO  yeftn  Mgo.  tho  si-bdri  wu  ctmfitied  to  the  MTloritu.  Wlicn  I  snw 
lilni  thU  muscle  in  the  left  leg  wu  aff«cC«<i  iilim«,  and  such  wiu,  I  beljew,  tlie  ii«u:l1  Ninto 
of  thitifs.  Ihit,  if  I  renMnber  Ari^t,  this  ma»cle  of  th&  other  W  waa  cooruItM  tt  time*. 
The  limb  Was  quits  ulAtionkry  dnrinf;  the  niiwrnis.  I>iiring  niy  obwrvklioo  tHv  p«tieDt  «w 
Ktaiiiling.  Mjr  ImpRssioB  is  thst  no  othtr idukIm  wtr«  cotKtnicd.  but  uufortuQ*t«lr  my  notes 
cf  iht  oue  are  deiitrayed.  Then  waa  k  t«rril>lB  hisUTy  at  «lcaltnltfiiii  I»  tlie  family,  and  to 
\hn  craving.  I  understand,  inj-  |i«tleot  Id  lii*  tiini  f<-11  a  viclim  nt  a  lBt«r  date.  Otherwise 
the  Rtembers  of  the  fimilr  were  big,  rii^rotis  i»er«ona  with  ao  morbid  proclivity.  Uowe»«r, 
T  tim  niiilcr  the  imi-m^iun  tli.it  niy  |>aliei)t  bnd  had  rbeumatic  ferar  not  long  IvFtire  the  K|>3Hins 
appeuwl.     I  mu  unftbls  nt  that  data  to  Bud  tuy  reoord  of  tlis  ipumodlic  affectloti. — £d. 


ST  '<•[  ^fcl  slightly  Hexed  on  the  upper  arm  and  then  extended  ;  or  the  m 

i  be  one  of  pronation  or  of  supination ;  more  rarely  of  flexioK 

of  tlio  hand  at  the  wrist,  or  of  the  fingers ;  or  the  latter  maj 
or  adducted.  The  spasms  in  the  muscles  of  the  lower  lim 
in  rotation,  flexion,  or  extension ;  in  stamping  of  the  feet ;  : 
the  trunk  from  one  side  to  the  other ;  or  in  its  being  jerk< 
backward,  displacements  which  may  also  be  brought  about  t 
of  the  trunk  muscles  themselves. 

Attitude  appears  to  have  a  distinct  influence  on  the  spat 

I  rule,  they  are  less  pronounced  when  the  patient  is  standiz 

I  sitting,  and  when  sitting  than  when  lying  recumbent ;   as 

no  doubt  closely  associated  with  the  next  problem,  nai 
the  influence   of   voluntary  movements  on  the  spasms.      1 

•  consider  from  two  standpoints — the  influence  of  the  fomier 

accentuating,  or  evoking  the  latter ;  and  the  degree  in  vh 
interferes  with  the  former. 

It  will  bo  remembered  that  one  of  the  characteristii 
Friedreich's  first  case  was  that  voluntary  movements  inhibi 
clonic  spasms,  so  that  all  such  spasms  ceased  during  the  peri 
voluntary  act.  This  has  been  the  case  in  other  recorded  cases  c 
but  it  is  as  common  to  meet  with  cases  in  which,  instead  ol 
the  spasm,  voluntary  movements  actually  augment  it,  or  e\ 
involuntary  spasms  in  parts  quiescent  up  to  the  moment  of 
Similarly,  any  form  of  mental  excitement  or  physical  fatigut 
augment  the  spasms.  In  some  cases  all  spasms  are  in  abej 
as  the  patient  remains  quiescent ;  while  in  others  the  apasnu 
independently  of  repose,  and  may  indeed,  as  we  have  aire 
more  marked  in  the  recumbent  than  in  any  other  posture. 
cjiRPR  the  Rnasms  pease  entirelv  durinc  slftRn  :  though  in  nn*» 


than  intorfercRCO  with  a  vDluntaiy  act  by  the  unexpected  intrusion  of 
some  itnbidiien  muscular  contmction. 

MechanicAl  oxcit-ibility  of  the  mtucles  is  nsuAlly  increased ;  and 
percussion  of  a  muscle,  or  irritaliuu  of  the  skin,  tnny  sullic*;  to  evoke 
niyoc-loiiic  spasms. 

The  electrical  Rxcitalnlity  of  the  a)Tectc<I  muncleA  is  unaltered,  but 
the  npjilicAtion  usiuiHy  inU-nsifics  the  spa-im  ;  in  some  in!itaii'_-es  an  undue 
pcrsi^U'iico  of  ihu  coutracLion  of  the  muscle  after  ahutliiig  oS  ihe  current 
had  been  noted. 

MijocJonm  and  epQepsty. — This  axsocintton  wa*  present  in  Unvprricht's 
cases  ;  and  Iho  number  of  recorticd  cjisos  in  whirh  tho  two  !>]«i»modic 
Bfleetions  have  occurred  in  the  same  individmil  is  mpidly  0:1  thu  incrciisc. 
Two  instuncca  of  the  kind  were  shown  ul  a  meeting  of  the  Neumlogical 
Birciety  of  Lonchm  by  I)r.  Ferrier  in  IS97  ;  the  patients  were  brothers, 
And  tho  proposal  was  made  to  dosignate  such  cases  "  myoclonus 
epilepticns," — to  distinguish  them  from  cases  of  myoclonus  unas.8oeiat«d 
with  epileijsy.  Tho  epileptic  attacks  commonly  occur  at  night,  and  it  is 
not  utiusuat  to  he  able  to  foretell  a  Hi,  as  the  myoclonic  contractions 
becomo  much  woree  during  the  period  imin<,-t!ijitvly  preoeding  It.  80, 
too,  the  spasms  may  be  mure  intense  for  a  tinio  afUr  an  epileptic  fit :  in 
other  instances,  however,  they  are  considerably  less  marked  after  the 
epileptic  attack. 

Spfrrh  may  bo  interfered  vritli  by  tlio  spasms  in  different  ways  ;  thus  a 
sciiK'iico  may  bo  inlumipccd,  an<l  then  aftor  the  pause  be  contimictl 
iiurmiilly  ;  or  the  patient  may  junse  to  try  In  stop  the  spasm  ;  or  spasm 
of  tho  t-ongue  or  muscles  of  the  throat  may  cause  the  interruption.  On 
the  other  hand,  a  word  or  syllable  may  ho  cut  oft'  by  an  unoxpected 
spasm ;  or,  as  muscles  of  the  trunk  suddenly  contract,  or  those  concerned 
with  expiration,  a  word  may  he  blurted  ont^ 

Sensory  phnimn^tm. — If  we  except  the  class  of  cases  which  Biancone 
proposes  to  call  "Myokiraic,"  in  which  subjfetivo  sensory  disturb- 
ances eonstitnte  an  importiiut  purt  of  tho  nn)rbid  group,  there  is,  as 
a  rule,  a  total  ab.senco  of  sensory  phenomena  in  myoclonus.  There  tin 
no  iKirflpsthesiie,  as  a  nilo ;  and  the  muficiilar  contractions,  though  in 
their  violence  and  persistency  often  fatiguing,  do  not  give  rise  to  any 
pain,  and  there  is  no  blunting  of  sensation.  There  may,  however,  lje  a 
stiff  feeling  in  the  muscles,  atid  puin  in  the  back;  and  wandering  pains 
in  the  limbs  have  been  noted.  Romberg's  sign  has  been  present  in 
some  eases. 

y.V/Jftrr^.— --The  superficial  reflexes  are  commonly  increased,  as  in 
Friedreich's  case,  though  not  necessarily  so ;  the  tendon  jerks  may  be 
either  nnattorcd,  increased,  or  diminished.     The  sphineters  are  umiiTectcd. 

P-'Urhinjl  Wt-s/MWwrH^*'*-. — Mental  disturliances  are  exceptional,  although 
Kaymund  regards  the  intellectual  faculties  of  the  subjects  of  this  di-teasr; 
as  rarely  quite  normal.  In  a  case  roc<»nieiI  by  Stemlio  there  was  soma 
paychicjil  distnrliance,  whicli  manifested  itself  by  verl>al  explosions  which 
the  patient  was  unable  to  prevent,  and  which  resembled  the  condition 
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met  with  in  convulsive  tic  (p.  877).     In  two  c 
there  was  progressive  enfeeblement  of  intenigen< 

Trophic  disturbances. — As  a  rule  there  are  no 
cyanosis  of  the  extremities,  profuse  sweating, 
troubles  have  been  met  with  exceptionally. 

Thoraf-ic  and  Abdominal  organs. — An  excess  oi 
in  the  urine  in  some  cases,  and  in  greatest  am< 
days  ;  but  many  cases  of  paramyoclonus,  otherw 
increase  of  indican. 

Dlagrnosls. — The  affections  with  which  para 
confused  are  chorea,  electric  chorea,  convulsive  t 

Cliorea. — As  regards  the  diagnosis  between  pai 
chorea  there  ought,  as  a  rule,  to  be  no  real  d: 
movements  in  chorea  resemble  voluntary  movei 
of  contractions  of  groups  of  muscles  in  8ynergi( 
this  is  from  being  the  case  in  paramyoclonus  I  ha 
again,  voluntary  movements  usually  evoke  the  mov 
in  paramyoclonus  it  commonly  happens  that  thi 
are  inhibited  by  volition.  Furthermore,  in  ch 
commonly  unilateral ;  in  paramyoclonus  symme' 
muscles  on  the  two  sides  is  the  rule,  unila 
extremely  rare  event.  We  have  already  seen 
only  in  about  one-half  the  cases  of  paramyoclonui 
are  among  the  most  common  manifestations  of  ct 

Electric  chorea. — If  by  electric  chorea  we  mes 
by  Dubiiii  {vide  p.  864),  there  should  be  little  ( 
spite  of  the  occurrence  of  epileptic  convulsions ;  D' 
with  high  temperature,  progressive  paralysis  wit 
loss  of  faradic  excitability  of  the  muscles  ;  it  run 
and  terminates  in  death.  There  is  much  more  lil< 
cases  of  ordinary  chorea  in  which  the  spasmodic  : 
and  rapid  as  to  have  suggested  the  name  of  elecl 
of  this  resemblance  in  the  rapidity  of  the  contr 
points  indicated  in  the  diagnosis  of  ordinary 
distingnish  this  variety  also.  In  the  hysterical  ; 
cjilled  electric  chorea  the  presence  of  the  usual  , 
present,  as  a  rule,  and  serve  to  distinguish  it ; 
the  contractions  are  of  synergic  groups  of  muscle 
into  action  by  an  effort  of  the  will,  not  of  isolat 
these.  The  condition  described  by  Henoch  as  e 
be  none  other  than  a  form  of  tic  or  paramyoclonui 
the  condition  was  associated  with  epilepsy. 

Convulsive  tic. — If  by  this  is  meant  facial  spas 
of  confusing  the  two  conditions ;  for  in  pai'amV' 
moiily  spared,  and  when  affected  it  is  only  as  a 
exhibition  of  spa^m.  Moreover,  facial  spasm  is  < 
even   when   it  becomes  bilateral   one  side  of    t 


iQiii-kedly  affected  thnn  is  tho  other.  The  clonic  spasniB  become 
more  and  moi-e  mpid  duriug  ths  aiuck  until,  whou  at  iU  height,  they 
may  &u  ruii  into  eucli  athcr  as  lo  result  in  tonus ;  then,  as  the  attack 
is  passing  uff,  the  clonic  spasms  becomti  fl1oH'<<r  and  slower  until  they 
ultiniat*'!y  cease.  Thy  spgisin-i  are  refltricterl,  as  a  rule,  to  the  distribution 
of  the  facial  nerve,  a  restriction  foroi^i  to  paramyoclonuB  as  regarrls  any 
non'O-supply  ;  they  arc  evoked  by  voluntary  movement  or  emotion,  and 
are  never  inhibited  by  the  former  n&  u  m  often  the  case  in  paramyo- 
clonus. 

If,  on  tho  other  hand,  by  convulsive  tic  is  meant  the  frencniliswl  iilTcclion 
— the  '*m:iIu<.liedL-s  tit-s  eonvulsifs  "  of  Frciith  wriltirs  (p.  ti73) — then  there 
is  luoro  likelihood  of  confusiun.  In  this  condition,  however,  there  is  a 
peculiiir  mental  state,  iind  the  face  |i.irt if  i pates  in  tho  sjwisms  which  take 
tho  form  of  gestures;  there  is  an  inipuUivc  tendency  which  the  patient 
cannot  resist^  and  which  may  be  exhibited  by  tho  imitation  of  some 
gesture  (ochokiucsjs),  the  re|K.'iitio]i  of  wurtJa  (ccholalia),  or  u  tendency  to 
blurt  out  obscene  wortls  (coprolalia).  F:-om  this  it  will  be  obvious  that 
there  is  little  rwil  similarity  between  the  two  nenroses ;  but  examples  of 
connecting  links  as  it  were,  between  the  two  affections  may  caiuse  a  little 
difficulty  at  times,  na  in  the  case  of  a  juttietit,  like  that  observed  by 
Stembo,  in  whi>m  the  myoclonic  spasms  were  associated  with  an  irre- 
sistible  tendency  to  ejaculate  certain  wonis  and  setilcnccs. 

Htfftei'ui. — Pnjbably  the  most  difficult  problem  iji  the  diagnnsii  of 
paramyoclonus  is  its  distinction  from  hydtt-Tta.  Indeed,  in  souiq  cases,  if 
we  are  to  admit  that  coses  like  that  ret'orded  hy  Hoffmann  are  in  reality 
cases  of  hysteria  in  the  guise  of  pfmunyoclunus,  the  distinction  beconica 
wcll-ni^h  ini|>ossible.  For  without  the  prtscnce  of  some  of  the  usual 
stigmata  of  hysteria  to  assist  us  such  a  aise  presents  no  differences  from 
the  grtmp  which  has  been  sejwrnted  from  the  other  mcitor  neurotic 
grou]JS  niid  designated  paramyoclonus.  When  epileptic  attacks  occur  the 
diagnosis  is  matie  certaiiL  liut^  a[)Hrt  from  this,  if  we  attribute  to 
hysteria  only  such  spasmodic  movements  its  cun  be  reprttduced  hv  an 
effort  of  thfl  will  (the  proper  position  to  tAke  in  the  matter,  it  seems  to 
me),  then  llie  distinction  between  the  siuisms  of  hysteria  and  those  of 
paramyoclonus  at  once  becomes  evident.  Moreover,  in  hysteria  it  would 
be  unusual  not  to  find  some  of  the  stigmata  of  this  a0ection  in  addition 
to  the  spasmodic  disorder. 

Prognosis. — The  atTnotion  is  usually  filowly  progressive  up  tfl  a 
certain  stage  ;  then  it  may  remain  stutionary  for  many  years,  and  the 
pfttieut  may  ultimately  die  without  any  period  of  freaiom  from  the 
spasms.  In  exceptional  cases  it  has  been  said  to  i-un  a  rapid  course,  and 
to  end  fittally  within  a  few  months  of  the  time  of  onset.  S|Kjn- 
taueous  rucoverie*',  or  recoveries  under  Irentmeiit,  have  occurred  ;  but,  on 
tho  other  hand,  relapses  are  common,  so  that  when  tho  affection  has  onto 
existed  it  is  npt  to  recur ;  more  eKpedally  if  the  pntient  be  again  exiKxsod 
to  the  influence  of  what  seemed  to  be  the  immediate  cause  of  the  first 
attack. 
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Pathology. — No  changes  have  been  found  in  the  neuro-mnscnla 
system  to  account  for  the  condition.  Certain  authors,  notably  Mobiui 
Striimpell,  Hirt,  and  Pitres,  attribute  myoclonus  to  hysteria ;  others, 
while  admitting  that  there  is  a  motor  neurosis  distinct  from  hysteria  to 
which  the  appellation  myoclonus  or  paramyoclonus  is  applicable,  neverthe- 
less consider  that  hysteria  may  present  itself  under  the  guise  of  myocloDOi 
Thus  Hoffmann  has  recorded  a  case,  which  he  regards  as  of  this  nature, 
occurring  as  the  result  of  a  shock  in  a  girl,  sixteen  years  of  age,  who  lud 
h;id  a  similar  attack  four  years  previously.  Botticher,  who  recognises 
two  principal  types  of  the  affection,  attributes  the  paramyoclonus  of 
Friedreich  to  hysteria,  while  regarding  the  myoclonus  of  Uuverricht  ai 
identical  with  Huntington's  chorea  (p.  859). 

That  hysteria  should  manifest  itself  in  a  manner  more  or  less  re- 
sembling the  clinical  picture  of  a  myoclonus  is  scarcely  surprising,  when 
we  remember  how  closely  hysteria  may  simulate  the  manifestations  of 
other  affections  of  the  nervous  system  \  and  especially  when  "we  rememba" 
further  that  paramyoclonus  itself  is  a  functional  motor  neurosis.  Bat 
the  following  considerations,  among  others,  indicate  that  all  cases  <rf 
paramyoclonus  cannot  bo  hysterical. 

Perhaps  nothing  is  more  opposed  to  the  hysterical  hypothesis  than 
the  association  of  myoclonus  with  epilepsy.  Again,  in  the  present 
malady  there  is  little  evidence  of  the  concomitance  of  any  of  the  usual 
stigmata,  one  or  more  of  which  we  expect  to  find  in  a  subject  of  hysteria. 
Moreover,  were  the  condition  hysterical,  it  would  be  not  a  little  strange 
that  men  should  be  more  commonly  affected  ivith  myoclonus  than 
women.  While  admitting,  then,  that  hy.steria,  in  the  character  of  its 
manifestations,  may  re.semble  paramyoclonus,  there  a])pejir  to  be  good 
grounds  for  discarding  the  hysterical  hypotheses,  as  inadequate  to  account 
for  this  kind  of  motor  neurosis. 

Another  conjecture  is  that  myoclonus  belongs  to  the  group  of  chrom'c 
choreas.  It  is  not  improbable  that  a  good  many  ca,ses  reconled  as 
"  electric  chorea "  belong  to  the  group  now  under  discussion.  I  have 
already  pointed  out  that  some  confusion  has  arisen  in  the  use  of  the  name 
"  electric  chorea  "  for  some  cases  of  ordinary  chorea  in  which  the  muscu- 
lar contractions  have  l)een  unusually  sudden  ;  whereas  others  reserve  the 
name  for  the  s(Vc;illed  Duliini's  disease.  The  chances  of  confusing 
Dubini's  disease  and  myoclonus  is  the  greater  as  both  may  l)e  associated 
with  epileptic  attacks  ;  but  the  loss  of  motor  ])ower  attended  ^vith  atrophv 
of  the  muscles  and  loss  of  faradic  excital)ility  which  form  part  of  the 
clinical  picture  of  the  former  affection  serve  to  distinguish  it  from 
myoclornis. 

I  have  already  cnnijiared  paramyoclonus  with  'electric  chorea,"  ^rith 
the  "maladie  des  tics."'  and  with  Huntington's  chorea. 

A  third  view  finds  favour  with  Lugaro  and  others.  According  to 
them  the  muscular  sjuisms  in  myoclonus  are  the  "  exterioriwitioiis, "  so  to 
speak,  of  a  general  myoclonic  state  of  the  neurons  of  the  central  nervous 
system;  a  state  that  may  find  expression  in  the  fibrillary  trembling  of 
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ncurastlicnics,  fibrillary  chorea,  or  panirayoclorus  of  Friedreich,  wlion  iha 
neurons  of  the  anUirior  horns  of  the  spinal  cord  are  the  scut  uf  the  morhitl 
ch&ngo ;  in  electric  chorea  and  common  tic,  when  the  motor  neurone  of 
the  second  order  are  involved  ;  and  "  nialadie  <lo8  tics,"  when  the  psycbo- 
motor  neurons  arc  implicated. 

And,  lastly,  nuist  hy  mentioned  Wagner's  suggestion  thnt  we  ehonld 
perhajw  look  to  the  thyroid  for  an  explanation  of  the  condition,  as  the 
muscular  spjLsms  of  animalH  after  extirpation  of  the  thyroid  resemble 
those  of  pariimyocloaiis ;  and,  indeed,  that  in  a  case  of  his  such  spasms 
were  curixl  hy  thyreoidin. 

TheiHi  i.s  an  equal  want  of  unanimity  of  opinion  as  to  the  part  of  the 
neuro-rauacular  system  that  is  at  fault  <->f  thu  different  \-iows  advanced, 
ihiit  of  I'opow,  which  supposes  the  di-feet  to  he  in  the  musclvs  them- 
selves, may  be  dismissed  ut  once.  The  points  on  which  Popow  bases 
his  opinioiE  arc!  suiilu  of  thum  erruueuus,  while  olhers  are  too  spoculutive 
to  call  for  Borious  consideration. 

FHeilreich's  view,  snhsoi|UcntIy  supported  by  TTnvorricht,  that  the 
seat  of  disturbance  lies  in  the  anterior  horn  cells  of  the  spinal  coixl,  has 
many  adhf-rentw,  including  I^owcnfeld,  Marie,  Ventickj  and  others:  and 
one  of  the  strongest  arguments  in  its  support  is  the  symmetrical  distnbu- 
tion,  and  in  some  mses  the  isochronicity,  of  the  rayoclonic  spasms.  Against 
this  view  Minkowski  and  others  have  urged  that  the  muscular  siiasma 
are  essentially  clonic,  whereas  spasms  of  spinal  cord  origin  are  tonic  in 
character ;  but  Unverricht  points  out  that  the  neurons  of  the  brain  and 
spinal  cord  nuiy  both  be  cuiicorned  in  tunic  or  clonic  spasms,  and  tlwt 
clonic  gpjisraa  may  denv*;  from  the  spinal  cord  even  after  it  has  Ix-en 
separatiKl  from  the  brain.  Turt^chaninow  has  sucecoded  in  evoking 
clonic  muscular  ccmtractions  experimentAlly  in  dogs,  the  spasms  resem- 
bling the  myoclonic  contractions  observed  in  Unverricht's  cases  ;  and  ho 
found  that  the  coriLractioris  continued  even  after  ablation  of  the  ccrebnira, 
section  of  the  cerebral  peduncles,  or  transverse  section  of  the  spinal  cord 
high  up. 

Most  of  those  authors  who  have  opposed  the  B«[iposition  that  the 
spinal  C4ird  is  the  seat  of  the  disturb.'inec,  have  advanced,  as  an  alterualivu 
hj'pothesis,  that  dorangemont  of  the  motor  neurons  of  the  cerebral  cortex 
is  concerned  in  the  spasms ;  among  them  may  bo  mentioned  Rubiiio, 
Seppilli,  Minkowski,  Grawitz,  and  Kaymond. 

It  has  been  urged  that  the  fre(|uent  association  of  epilepsy  with 
myoclonus  is  a  strong  argument  in  favour  of  iho  cerebral  origin,  as  tho 
former  disefuto  is  essentially  an  affection  of  tho  cortex  cerebri.  So,  too, 
the  fact  that  the  myoclonic  spasms  are  increased  before  and  after  tho 
epileptic  att:ii:ks  has  been  regarded  &s  additional  evidence  jwinting  to  the 
prolmblo  dependence  of  the  two  conditions  on  some  defect  in  the 
samo  part  of  tho  central  nervous  system.  As  I  have  said,  tho  clonic 
character  of  the  simsma  has  been  regajtJed  as  another  point  in  favour  of 
tho  cortical  basis  of  the  affection  ;  and  it  has  been  stated  further  by 
some  writers,  such  as   Kaymond,   that,  besides   the   influence  of  moral 
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causes  in  evoking  or  exaggerating  the  spasms,  the  intellectual  facnlties  i 
the  subjects  of  myoclonus  are  rarely  quite  normal.  The  presence  i 
athetoid  movements  and  hemianaesthesia,  in  a  case  observed  by  Minkowiki. 
is  also  regarded  as  supporting  the  cortical  origin.  The  chief  poim 
urged  hy  Unverricht  and  others  against  the  attribution  to  the  cercbnl 
cortex  are  that  the  spasms  are  symmetrical  and  often  isochronous,  tbi 
they  involve  single  muscles  or  parts  of  muscles,  and  that  even  irka 
groups  of  muscles  are  simultaneously  involved  they  are  not  such  as  vt 
together  in  synergic  combination  ;  whereas  in  all  spasms  known  to  bed 
cerebral  origin  the  muscles  involved  are  those  which  are  brought  into 
action  synergically,  and  which  result  in  co-ordinated  movements  like  tboar 
of  volition ;  so  that  flexion  of  the  elbow,  for  instance,  may  be  a  eoo* 
quence  of  the  contraction  of  the  group  of  muscles  concerned  in  bringing 
about  this  movement,  but  that  isolated  contraction  of  a  muscle,  as  for 
instance  of  the  supinator  longus,  is  never  met  with.'  It  has  further  been 
pointed  out  that  the  most  delicate  electrical  stimulus  applied  to  the 
cerebral  cortex  can  only  evoke  contractions  of  a  group  of  muscles  «»■ 
cerned  in  some  particular  movement,  and  never  of  an  isolated  mascl& 

The  last  suggestion  that  we  have  to  consider  is  that,  according  to  the 
phenomena,  the  motor  neurons  both  of  the  brain  and  spinal  cord  may  be 
affected ;  and  that  the  neuroclonic  state  existing  in  the  neurons  of  tJie 
anterior  horns  of  the  spinal  cord  or  their  homologues  in  the  medalh 
oblongata  and  pons,  may  give  rise  to  myoclonic  spasms  ;  whereas  u 
altered  state  in  the  neurons  of  the  cerebral  cortex  may  be  subsequratlj 
and  secondarily  induced,  giving  rise  to  epileptic  attacks.  Or  agaiu  the 
altered  condition  of  the  cerebral  cortex,  and  the  consequent  epilepsv,  mav 
be  primary,  and  the  neuroclonic  state  of  the  neurons  of  the  spinal  cord 
may  appear  subsequently. 

In  the  present  state  of  our  knowledge  of  this  subject  all  such  argu- 
ments are  of  necessity  largely  conjectural ;  nevertheless,  there  seems 
much  to  recommend  the  last  hypothesis.  Indeed,  it  seems  to  me  that,  in 
a  manifestation  of  a  degenerative  condition  of  the  central  nervous  system, 
the  degenerative  changes  in  the  neurons  of  the  cortex,  depriving  them 
of  sufiicient  control  of  the  spinal  neurons,  may  be,  in  part  at  least, 
responsible  for  the  neuroclonic  state  in  those  of  the  spinal  cord  ;  whether 
they  themselves  are  so  altered  as  to  give  rise  to  epileptic  fits  or  not 

Treatment. — It  is  naturally  of  primary  importance  that  measures 
should  be  adopted  to  improve  the  general  condition,  and  to  bring  altouts 
more  stable  condition  of  the  motor  neurons  of  the  central  nervous  svstem 
by  improving  their  nutrition.  Although  the  affection  manifests  itself  so 
often  without  any  evidence  of  an  exciting  cause,  such  should  ahravs  be 
sought  for,  and  if  still  found  in  action  should  be  promptly  dealt  with : 
for  it  must  be  remembered  that  the  longer  some  perverted  action  of 
the  motor  neurons  continues  the  more  difficult  it  becomes  to  break  them 
of  a  habit  established  by  frequent  repetition. 

Cures  have  been  credited  to  the  application  of  the  constant  curreui 
along  the  spinal  column ;  indeed  it  has  been  asserted  that  this  mode  of 
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trentment  rapidly  "brings  about  recovery.  Three  poiiiM  must  Iw  borne  in 
mind,  however :  somo  pfttienta  recover  spontAneoiisIy,  some  are  possibly 
instances  of  hystoria  in  the  guise  of  paramyoclonus,  and,  Iiistly,  supposed 
cures  have  proved  to  be  but  temporary  cessation  of  spasms  which  have 
returned  after  a  short  interval,  and  have  persiatrd  up  to  the  time  of  the 
patient's  death :  this  was  the  case  with  Friedreich's  patienL 

Hydropathic  methods  have  also  found  favour  in  the  treatment  of 
myoclonus,  either  alone  or  variously  combined  with  electrical  treatment. 

Of  drugs,  arsenic,  given  in  large  doses,  h-is  the  reputju ion  of  procuring 
recovery  in  somo  cases.  Chloral  controls  the  sjiasms  tempnrarily,  but 
when  its  use  has  to  be  long  continued  it  loses  its  effect.  The  bromides 
have  much  less  influence  over  this  condition  than  over  epilepsy. 

J.  S.  RisiEN  KrssEi.i. 
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SALTATORY  SPASM 

Syn. — SaXtatoric  spasm  ;  Static  r^lex  spasm. 

This  is  a  rare  afTection  in  which  clonic  contractions  of  the  muscleB  d. 
the  legs  are  evoked  directly  the  subjects  place  their  feet  on  the  groniii 
with  the  result  that  the  patient  is  raised  a  variable  distance  in  the  lir 
and  then  let  down  again  ;  the  same  thing  being  repeated  time  after  time 
as  long  as  the  erect  posture  is  maintained. 

Bamberger  described  the  first  two  cases  of  this  variety  of  spasm  in 
1859;  and  similar  cases  were  published  subsequently  by  Beigel,  Gntt- 
mann,  Frey,  Gowers,  and  others ;  but  the  total  number  of  recorded  cases 
is  small. 

Eoth  sexes  are  prone  to  the  affection,  though  males  appear  to  be 
attacked  a  little  more  frequently  than  females.  Cases  of  the  hind  hire 
been  met  with  at  different  ages  between  ten  and  seventy  yeus. 
Prominent  among  the  etiological  factors,  in  the  majority  of  cases,  is 
debility  induced  by  disease,  old  age,  or  certain  excesses ;  in  aU  of  which 
states  depression  of  the  nervous  system  is  apt  to  occur.  In  a  minority  of 
cases  epilepsy,  hysteria,  and  other  functional  disturbances  of  the  nervous 
system  have  preceded  the  appearance  of  these  spasms,  while  in  somecas« 
the  spasms  seom  to  have  been  a  manifestation  of  hysteria.  In  one  case  a 
convulsive  seizure  was  the  immediate  precursor  of  the  salt-jitoric  spasms. 
A])art  from  the  condition  following  immediately  on  some  debilitating 
illness,  as  in  one  or  two  cases,  no  immediate  cause  can,  as  a  rule.  }«e 
traced.  In  Frey's  case  the  saltatoric  spasm  was  really  a  symptom  of 
chronic  myelitis;  pnresis,  muscular  atrophy,  and  contracture  formed  part 
nf  the  clinical  picture. 

The  onset  is  usually  abnipt,  though  in  exceptional  instances  pre- 
monitory symptoms  have  been  met  with,  such  as  stiffness  in  the  legs  or  u 
su')jective  sensation  of  it,  a  sense  of  weight,  or  tearing  pains  ;  in  other 
cases  slight  tremor  has  been  observed. 

The  essential  feature  of  the  affection  consists  in  alternate  contractions 
of  the  flexor  and  extensor  muscles  of  the  legs,  which  may  be  sufficientlv 
violent  to  throw  the  patient  repeatedly  into  the  air, — even  to  the  groimtl 
unless  he  happen  to  be  supported.  In  these  or  various  jumping  or 
hopping  movements  the  feet  leave  the  groimd;  but  when  the  spasms  are 
l.'rts  severe  the  heels  are  drawn  up,  while  the  toes  remain  on  the  floor. 
I  have  said  that  the  spasms  are  induced  directly  the  sole  of  the  foc>t 
tftuches  the  ground,  and  are  repeated  in  rapid  succession  as  long  as  the 
erect  posture  is  maintained.  In  the  sitting  or  recumbent  i>ostures  thiTC 
is  usually  a  complete  cessation  of  all  spasm,  though  slight  rigidity  or 
clonic  siKism  may  persist  for  a  short  time;  yet  even  in   these   positiohi 


the  sjiasma  can,  aa  a  rule,  lie  evoked  in  slight  degroe  by  pressure  on  the 
Boles  of  the  feet  Muscles  of  the  lower  limbs  other  thnrv  tlnwe  which  act 
on  the  ankle  joint  may  be  involved,  for  in  one  of  Sir  William  Gowere' 
cases  those  acting  on  the  knco  and  hip  were  thus  alFected.  The  distriliu- 
•  tion  of  thi!  apiism  in  dilTerunt  cases  varies  a  good  di^l ;  so  tha^  although 
the  apaams  described  in  the  legs  are  the  chief  charactt-r  of  the  ntTeclioii, 
muecles  of  the  back,  face,  neck,  and  even  of  the  pi]i)iU  have  been  concerned 
in  »ome  cases.  Thus  in  Bamberger's  second  case  opisthotonos  was  prtxluc«d 
Iby  the  contraction  of  the  trunk  muscles ;  in  his  first  there  was  spasm  of 
one  side  of  the  face,  ami  the  pupils  were  alternately  dilated  and  contracted. 
The  spastn-i  induced  by  st.'itiiding  do  not  spread  to  the  arms,  hut  slight 
8iiasras  have  been  obaorved  in  the  museles  of  the  amis  when  certain 
voluntary  movements  were  porfornied  by  the  patient  in  the  recumbent 
posture.  Mental  inffnences  cause  an  exacerbation  of  the  sjiasms  in  flume 
patients,  in  others  arrest  of  the  spasms  is  thus  hronght  at)out. 

The  spasms  usually  continue  for  several  months ;  exceptionally  iho 
duration  has  been  less  thjin  a  month  ;  in  one  patient  the  duration  was 
only  a  few  days,  in  another  they  continued  up  to  the  imtieut's  death,  six 
years  after  thoir  first  appearance.  Kecovery  is  usually  gradual,  and  the 
spasms  may  rocur  after  an  interval  of  perfect  freedom. 

Motor  power  is  unafTccbed,  as  a  rule,  but  a  very  slight  degree  of 
enfeeblement  lias  1>een  noted  in  some  rases  after  the  sj^asms  had  been  in 
existence  for  some  time.  Tenderness  of  the  spine  has  been  found  in 
Gome  cases;  and  aubjoclivc  feelings  of  dull  }>ain  in  the  Icg^f,  without 
cutaneous  hyperaesthesia  or  anepsthcsia,  has  been  noted.  In  ndditioti  to 
the  peculiarities  alroiuly  described  in  one  of  Bamberger's  patients,  dyspnoea 
and  palpitation  also  were  present. 

In  tho  case  in  which  the  spasms  continued  for  so  many  years  death 
■was  tho  result  of  enteric  fever ;  in  a  case  recorded  by  Kollmauu  deJith 
resnlted  from  other  severe  disturlMinces  of  the  nervous  system. 

All  tho  evidence  at  our  disposed  points  to  the  spinal  coitl  as  the  seat 
of  the  morbid  changes.  Moreovor,  it  would  seem  that  tho  abnormal 
irritjibility  concerns  especijilly  the  centres  of  the  co-ordinated  njovemcnts 
of  jumping.  It  is  interesting  to  note  hero  that  Freusberg  determined 
that  in  animals  alternating  flexion  and  extension  of  the  Irgs  can  be  pro- 
duced in  the  lumbfU'  cnliirgcmunt  of  tho  spinal  cord.  Wuroschiloff,  on 
the  other  haml,  found  that,  in  the  rabbit,  a  centre  concerned  with  the 
co-ordination  of  springing  movements  of  the  legs  exists  in  the  upjwr  piirt 
of  the  spinal  cord. 

Freusberg's  residts  obtain  support  from  an  obscn'ation  by  Sir  William 
Cowers  in  man,  in  a  c:iso  of  paraplegia  with  evidence  of  a  transverse 
lesion  in  the  thoracic  region  of  tho  cord  with  complete  motor  p:inilysi8 : 
in  this  patient  ]>i-cssuro  on  the  soles  of  tho  feet  evoked  alternate  flexion 
and  cxtcu8iun  at  tho  hip,  knee,  and  ankle  joints,  su  thai  the  feet  were 
drawn  up  and  pushed  down  altcniatcly. 

Frey  attributed  the  siKwm  to  tension  of  the  muscles,  and  showed  that, 
in  his  case,  the  reflex  action  did  not  take  its  origin  in  the  skin ;  but  from 
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one  of  Bumbeigcr'a  cuscs,  on  tho  other  hand,  it  would  seem  u  if  ^ 
latter  niodu  of  orijiiu  were  i«)SMil)Ii;. 

Diagnosis. — The  jumping  may  suggest  Bpumodic  tif%  or  ooe  o( 
allied  comlitions  that  have  been  deacribed  in  tbnt  section  ;  but 
from  the  fact  that  in  sallatoty  npasm  no  muacular  oontmctions 
except  whcu  pressure  is  nutdo  on  the  feet,  tho  lower  limhn  are  the  puti 
roost  cliHracteri^licnlly  aflcottid,  and  thc-re  is  no  toiidc'ucy  to  ex|dii«ti| 
utterances  or  mimicry,  nor  to  fixed  i<ifiifl  —  features  which  «n  k 
prominent  in  ihn  clinical  picture  of  con%nilaive  tic.  There  i»  BtUi 
likelihood  of  confounding  the  condition  with  chorea,  fur,  Utougk  tht 
involuntary  movitntcntit  of  tho  legs  in  tluit  atroctioii  may  t>o  axaggmatad 
l>y  walking,  they  are  usually  also  well  marked  whon  the  patieJitj 
recumbent ;  moreover,  they  are  wanting  in  the  regularity  iMid  preci 
of  those  of  saltatoric  spaam^  aud  ai'e  iucreosod  whoa  tho  subject  is 
ol«ervation. 

Treatment  does  not  appear,  as  a  rule,  to  influence  the  counw  of 
malady  ;  and,  though  morphia  seemed  to  hare  a  hcneticial  influeuvo  in 
of  Baraherger's  cases,  ficdativos  appear  useless.  In  one  of  Sir  Wil 
Gowors'  cases  the  man  if etita  lions  of  the  affection  were  diasipaCcd,  on 
second  day  of  attack,  by  meana  of  free  diaphortmis  in  a  hot  air 
The  line  of  treatment  on  which  moiit  reliance  must  be  placed 
that  of  administering  tonica,  and  adopting  other  meuauros  calculated  to 
build  up  the  syfitem  generally  and  to  improve  tho  tone  of  the  nerrm 
system. 

J.  S.  BiscEN  Russell 
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HEAD-NODDING 

SVN. — Head-jerking ,•  KoMing  spatm ;  Spasmus  ntiiang ;  Salaam  spasm; 
Gifro$pa$m  of  the  Kead  ;  Eclampsia  rotans. 

Introduction. — This  is  an  affection  of  early  infancy  in  which  no<lding, 

Intenil  or  rouitory  movements  of  the  he;wl  uiicur  from  time  to  time,  with 
or  without  iiystAgmua. 

Of  the  mimes  that  have  been  proposed  for  the  condition,  "  Head- 
notlcUiitr,"  imperfect  »s  it  is,  is  on  iho  whale  the  most  satisfactory  ; 
soma  of  the  others  suggest  a  B[>asmo4lic  character,  whereas  the  muvomciita 
are  peculiaily  free  from  spasm  ;  ami  others  again  are  apt  to  lead  to  con- 
fusion wirh  a  somewhat  different  affection — known  variously  as  "  epilepsia 
nutans,"  "'eclampsia  nutuas,"  and  "tic  salaam," — which  is  a  form  of 
epilepsy. 

The  firet  puMiabed  observations  said  to  be  on  head-nodding  were 
I»y  Romberg  luid  Henoch  in  1851.  In  1890  the  luto  Dr.  iladden 
published  a  paper  on  the  subject  in  the  Dtncet,  and  suljsfcjut'ntly  another 
accoiuit,  based  on  a  larger  number  of  observations,  in  the  Sl  Thomas'a 
Hospital  lloport-3  for  the  same  year.  Two  years  later  Dr.  Peterson  of 
New  York  reconled  his  oxperionco  of  five  cases  of  the  HfTection  in  a 
paper  entitled  "Gyrospasm  of  the  Head  in  Infants."  Among  those  who 
early  called  attention  to  the  condition  in  this  country  aro  Dr.  St«phen 
Mackenzie  and  Dr.  Gee. 

Causation. — No  special  hereditary  influences  appear  to  have  boen 
traced  in  thi*  large  majority  of  those  cases ;  but  in  excttplioual  instances 
more  than  one  member  of  the  same  family  has  been  affertetl.  Mtlillivmy 
has,  however,  recorded  a  remarkable  weries  of  cases  Jn  which  nystagmus 
and  hcjul  movements  were  met  with  in  uduUs  in  whom  the  condition  waa 
congenital  and  could  be  traced  with  certainty  through  four  generations, 
and  there  is  a  probability  that  the  manifestations  of  the  malady  had 
appeared  two  generations  earlier  siill.  The  condition  is  essentially  one 
of  early  infancy,  most  caies  oc'urring  under  one  year  of  age,  the  majority 
between  six  and  twelve  months  ;  though  Henoch  has  recorded  a  Qoao  in 
a  child  as  old  .is  three  years.  In  M'Ciilllvray'H  cases  the  patients  reached 
adult  life  with  the  malady  still  upon  them  ;  and  liannatyne  has  reci>rdLHl 
a  case,  in  a  man  age^l  forty-thre*  years,  in  whom  the  affection  dateti  from 
birth  or  soon  after.  The  age  position  in  a  family  seems  to  make  no 
difference,  and,  according  to  Ilailden's  figures,  males  and  females  appear 
eqtially  liable,  though  Aldrich  alleges  a  preponderance  of  females,  a  state 
of  things  which  ol.'tainwl  In  Kaudniiz's  series  of  cases. 

Henoch  attaches  especial  im|>ortnncQ  to  dentition  as  an  tmmediato 
cause,  nlthmigh  he  suggests  that  other  forms  of  reflex  irritation  may  bo 
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similarly  operative.  Hadden,  however,  met  with  cases  in  which  dentitkn 
neither  caused  nor  aggravated  the  movements ;  and  in  most  of  his  am 
the  usual  local  and  general  signs  of  disturbed  dentition  were  abeem. 
Moreover,  head-nodding  may  make  its  appearance  at  a  time  vba 
teething  is  not  active,  as  for  instance  at  the  age  of  two  montha,  and 
even  younger.  Peterson's  observations  also  fail  to  support  Henoch's 
view.  It  is,  however,  worthy  of  note  that  relapses  have  occurred  k 
cutting  of  a  tooth,  and  that  in  cases  of  head -nodding  teething  ii 
occasionally  late  and  slow,  even  in  the  absence  of  rickets. 

The  children  are  usually  in  excellent  health,  and  there  appears  to  be 
no  reason  to  regard  artificial  feeding  as  a  factor  in  causation.  Althoa^ 
only  two  cases  in  Hadden's  first  series  presented  signs  of  rickets,  tlui 
condition  was  evident  in  nine  out  of  the  twenty-one  cases  of  his  aeeoai 
series.  Congenital  syphilis  appears  to  play  no  part  in  the  etiologj. 
Any  debilitating  disease  may  aggravate  the  movements ;  whooping-cou^ 
for  instance,  measles,  and  aphthous  stomatitis  have  played  this  secondsiy 
part. 

The  patients  have,  as  a  rule,  been  bom  in  natural  labour  ;  but  after 
birth  a  history  of  falls  and  blows  to  the  head  has  been  obtained  often 
enough  to  justify  the  belief  that  such  traumatic  influences  may  t^r  t 
part  in  the  causation ;  indeed,  Peterson,  Hirsch,  and  others  re^nd 
traumatism  as  the  most  potent  of  the  proximate  causes.  Petenoo 
reminds  us  of  the  effect  of  a  severe  concussion  of  the  brain  in  adults  in 
evoking  nystagmus,  although  this  is  only  temporary.  Some  of  the 
relapses  that  have  occurred  after  the  movements  had  ceased  have 
certainly  been  closely  related  to  injui'ies. 

There  does  not  appear  to  be  any  close  relation  between  this  affection 
and  the  convulsive  stjite  in  general.  In  only  three  of  Hadden's  second 
series  of  cases  was  there  a  personal  history  of  convulsions,  although  in  six 
instances  other  children  in  the  family  had  had  convulsions. 

Some  of  the  children  have  had  a  peculiar  way  of  looking  at  objects; 
but  most  careful  testing  of  vision  in  these  cases  has  failed  to  discover  anv 
defect,  and  the  ophthalmoscopic  appearances  have  been  normal. 

Pathology. — As  none  of  the  cases  of  head-nodding  appear  to  have 
furnished  an  opportunity  of  necropsy,  we  know  nothing  of  its  morbid 
anatomy.  It  is  highly  improbable,  however,  did  the  opportunity  for 
examination  present  itself,  that  any  gross  changes  would  bo  found  in 
the  nervous  system  to  account  for  the  affection.  The  maladv  obvioiislv 
belongs  to  the  large  group  of  functional  neuroses  in  which  no  morbid 
histological  change  is  to  be  detected  by  the  most  delicate  methods  of 
examination  that  we  have  as  yet  at  our  command.  Consequentlv. 
as  with  tlie  other  members  of  this  great  group,  its  pathology  is  uncertain 
and  obscure. 

Of  the  different  surmises  concerning  its  nature  that  of  Hadden  has 
most  to  recommend  it ;  ho  regarded  the  symptoms  as  duo  to  instabilitv 
of  the  motor  centres  of  the  cerebral  cortex  with  consequent  disarrangement 
of  movements   during  their  evolution  in  the  infant.      He    points    with 


much  reason  to  the  fact  that  the  first  Acquired  aiovomotits  o{  the 
young  child  are  those  of  tho  hoacl  aad  oyobtills,  which  do  not  become 
harmoniuusly  assDciatcd  uniil  the  fuurtb  muntli ;  indeed,  for  a.  ronsider- 
able  time  nimr  tliis  dnte  the  voliintiiry  nio\vm<?nU  of  the  he:id  arc  ataxic. 
If.  moreover,  cvohition  in  some  of  these  chihlren  is  iiniisiuilly  ivpid,  as 
seems  to  be  the  case,  there  is  still  greater  rcjisoti  why  the  movements  of 
the  heiid  and  eyes,  being  precocious,  should  be  specially  liable  to  dJs- 
arrangonient. 

In  short,  the  Tolnntary  or  purposive  moveroenta  of  the  head  and 
eyes  are  not  at  that  age  sufficiently  registered  in  tho  fisycho-motor 
centres  of  the  cortex,  and  diimolutioii  results  from  the  inability  of  the 
cortical  oentrea  to  cope  with  work  which  has  been  too  early  cxpccterl  of 
them. 

Others  have  regarde>i  the  condition  as  more  of  the  nature  of  a  habit 
or  trick,  and  thus  allied  to  the  simple  tics  or  habit-spasms  uf  later 
childhocxl 

Symptoms. — Two  sjTnptoms  are  pre-eminent  in  the  clinical  picture  of 
this atlettioii  ;  spontaneous  movements  of  the  head  and  nystagmus.  This 
statement  ia  in  accord  with  my  own  experience,  and  is  further  supported 
by  most  of  the  published  records  of  such  cases ;  though  at  variance  with 
the  experience  of  Peterson,  who  concluded  that  nystagmus  ia  not  usually 
associated  n'ith  tho  bcMl  movements,  but  is  only  an  occasional  con- 
comitants Despite  Peterson's  view,  however,  there  can  be  liitle  doubt 
thai  tho  condition  which  permits  the  nystagmus  is  an  integral  jmrt  of 
the  morbid  state  which  permits  the  head-nodding. 

Although  the  uflection  is  spoken  of  as  "head-nodding,*"  as  a  matter 
of  fact  a  pura  nodding  movement,  such  aa  ia  made  in  giving  atu^ent,  is 
rare.  WTien  it  occui-a  it  exactly  resemblty*  tho  movements  of  the  head  of 
a  mandarin  doll.  In  one  of  Henoch's  eases  tho  whole  of  the  Ixj^iy  was 
bent  forward  as  well  as  tho  head,  so  that  tlio  movement  more  closely 
resembled  a  s:d:iam  :  but  it  seems  possible  that  this  was  a  case  of 
eclampsia  nutans  rather  than  one  of  tho  class  we  are  now  considering. 

A  Ut*ral  movement  of  the  head,  such  as  that  which  signifies  negation, 
is  the  moat  common.  Uadden  evidently  distinguished  simple  lateral 
movements  of  the  bead  from  rotatory  movements  ;  but  this  distinction  is 
not  obvious  in  the  writings  of  others,  and  in  the  cases  which  I  have 
myself  seen  tho  lateral  movement  was  one  of  rotation,  in  all  uf  the  five 
cases  observer!  by  Peterson  the  movement  was  simply  rotatory,  even 
without  any  nodding. 

Tlie  nodding  or  lateral  movements  may  be  present  alone ;  but  more 
commonly  they  are  variously  combined  in  tho  same  case  ;  thus  the  one 
movement  may  be  observed  at  one  time  while  the  other  is  seen  at 
another;  they  may  alternate  during  the  same  perioil  of  the  afi'ection,  at 
one  moment  tho  one,  at  the  next  the  other  manifesting  it.solf ;  or  the  one 
movement  may  nm  so  rapidly  into  tho  other  as  to  make  it  dilTicuIt  to 
say  which  is  tho  dominant  factor  in  the  combinecl  movement  which 
results.     Henoch  found  timt  in  many  cases  the  rotation  movements  were 
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most  marked  and  the  nodding  only  slight ;  thougl 
more  frequently  than  did  Hadden,  who  only  met  i 
single  instance,  and  in  this  case  the  child's  mc 
movements  were  present  sometimes. 

The  movements  of  the  head  vary  in  rate  in  di 
usually  slow,  though  in  some  instances  they  are  n 
may  be  almost  constant,  or  may  occur  at  varying 
observers  are  agreed  that  the  movements  are  es{ 
during  eflForta  at  fixation  and  during  exciteme 
contrary,  stated  that  they  became  arrested  when  tl 
called  to  an  object.  The  movements  always  ceat 
do^vn,  when  it  is  asleep,  and,  according  to  Mi 
covered. 

As  I  have  already  said,  nystagmus  is  usually 
head  movements,  it  may  be  almost  continuous,  or  e 
time  at  varying  intervals.  It  may  be  vertical,  1 
and,  although  usually  present  in  both,  one  eye  i 
even  when  present  in  both,  it  is  not  uncomm( 
pronounced  in  the  one  eye  than  in  the  other ;  mor 
the  nystagmus  may  be  different  in  the  two  eyes. 

The  nystagmus  may  come  on  simultaneously 
ments,  may  precede  them,  or  may  follow  them.  N< 
may  occur  alone  throughout  the  whole  course  of  t 
not  be  cases  essentially  of  the  same  nature  whic 
only  by  nystiignius — albinism  and  obvious  defe 
course  cxcludeci  ?  In  my  opinion  there  is  much  U 
and  little  against  it. 

When  nystagmus  and  head  movements  are  i 
period  of  the  affection,  they  may  occur  simuli 
conditions  may  alternate,  so  that  at  one  momen 
seen,  and  at  the  next  they  are  replaced  by  nysta^ 
is  much  more  rapid  than  the  head  movements,  ai 
rhythm  even  when  the  two  phenomena  occur 
usual  rate  of  nystagmus  is  about  four  to  six  movt 
cannot  l»c  said  that  any  one  variety  of  nystagmus 
any  given  movement  of  the  head  (as,  for  instance, 
and  horizontal  with  lateral  movements) ;  for,  althc 
a  relation  obtains,  in  others  every  variety  of  con 
When  the  nystagmus  is  unilateral  the  head  ma 
side  or  away  from  it. 

The  nystagmus,  when  absent,  may  be  evoke 
fixation,  and  also  by  forcibly  restraining  the  he.i 
either  of  these  devices  will  accentuate  nystagmi 
has  been  noted  further  that  the  nystagmus  may  1; 
certain  positions  of  the  eyes  than  in  others;  tl 
cases  it  was  most  nmrked  when  the  eyes  were  dii 
least  so  when  they  were  turned  in  the  opposite 


child  thfl  nystagmua  n-as  especially  evident  when  the  eyes  wore  directed 
upwardit.  Moreover,  the  character  of  the  nystagmus  may  i-hange  with. 
alteration  of  the  position  of  the  eyes,  a«  in  Gordon  Norrio's  case,  in 
which  a  limizonlal  nystiigTinia  tended  to  become  vertical  when  the  eye* 
were  turned  upwards.  The  eyelids  shared  in  the  movements  of  the 
glotics  in  on(]  u£  Hadden'e  coacs. 

Another  ocular  defect  that  has  been  met  with  in  some  cafies  of  head- 
uoddiiig  is  strabisraUA,  which  appears  UBually  to  bo  convergent.  Instances 
of  this  asaociation  have  been  rcport<od  by  Henoch,  Geo,  Hndden,  and 
PettTson  ;  and  slight  transient  squint  was  nofced  in  a  case  recently 
recoi-dfid  by  Aldrich  ;  Bannatyno's  case  in  the  adult  also  pro^ftnied  this 
phenonii'Hon.  In  one  of  lladdcn'e  cases,  in  which  nyaia^ms  was  absent, 
the  movements  of  the  bend  were  preceded  by  lateral  deviation  of  the 
eyes. 

The  pupiU  usually  present  no  abnomiAlity,  though  the  condition  of 
hippus  was  present  in  Norrie's  case  and  in  one  of  Iladden's.  The  latt«r 
observer  aUo  found  the  reaction  of  the  pupils  on  conveigcnce  poor  in  one 
case,  and  in  another,  in  which  nystagmus  was  limited  to  one  eye,  the 
pupil  on  that  side  acteil  better  consensually  than  on  direct  stimulation. 
In  all  the  CA»es  examined  the  discs  havo  \^cen  found  normal ;  in  two  of 
Hudden's  piitients  the  fundus  was  light  coloured ;  in  otie  of  these  thera 
was  a  slight  cret^cont  of  atrophy  round  the  disc,  in  the  other  there  was  a 
deficiency  of  retinal  pigment 

I  havo  said  that  thei-o  has  been  reason  to  suspect  faulty  vision  in 
some  cases,  though  careful  testing  of  sight  has  fail^nl  to  estimate  any 
defect  of  the  kind.  One  of  Hiidden's  patients  threw  it«  head  l»a<^k,  and 
partially  closed  its  eyes  on  looking  at  anj'thing ;  another  of  the  children 
looked  at  objects  sideways,  and  usually  to  the  right;  in  a  third  the 
mother  believed  that  the  child  could  not  see  with  the  left  eye,  because, 
when  its  ationiion  was  directed  to  anything,  it  tuniftd  its  head  to  th«  left 
and  "looked  out  of  its  right  eye."  Yet  in  none  of  these  casee  was  Mr. 
Marcus  Clunn  able  to  make  out  any  defect  of  sight,  and  the  ophtba^ 
moscopic  appearances  were  normal  in  all  of  them  ;  it  is  worthy  of  note, 
however,  that  in  the  third  child  referred  to  above  nystagmus  w^  limited 
to  the  left  eye,  and  may  have  accounted  for  the  child's  preferring  to 
make  use  of  the  right  eye  alone  in  looldng  at  an  object.  Indeed  it 
Bccnis  prohaUle  that  some  form  of  visual  defect,  or  iwasibly  nystagmus, 
must  account  for  the  children's  lK>haviour  in  these  cases. 

Attacks  of  momentary  loss  of  consciousness  occur  in  some  cAses  of 
head  nodding  ;  the  head  and  eyes  may  bo  turned  to  one  side,  hut  withont 
anything  of  the  nature  of  a  genond  convidsion,  the  seizure  resemWing 
ntther  attack*  of  petit  mal.  In  none  of  these  cases  has  a  personal  or 
family  history  of  convulsions  been  ol'tainod,  and  none  of  them  has  been 
known  to  fall  into  geiniinc  epilepsy  later  in  life. 

Mentally  the  chihiron  are  usually  particularly  bright,  in  somo 
instances  even  precocious,  talking  notice  umisnally  early ;  on  the  other 
hand,  in  a  few  exceptional  caaes^  there  has  been  distinct  mental  defect 
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In  the  latter  case,  it  has  usually  been  that  th 
happy  when  it  first  came  under  observation  for 
subsequently  became  cross  and  passionate,  or  le 
and  forgetful ;  m  one  of  Hadden's  cases,  a  c' 
was  above  the  average  had  occasional  outbursts 
far  as  can  be  ascertained,  even  in  cases  of  this  kin 
defect  residts. 

One  other  symptom,  present  in  two  of  H; 
referred  to,  namely,  rigidity  in  the  muscles  at  t 
fleeting  phenomenon,  like  the  other  manifestatioi 
one  of  the  cases  the  head  was  retracted,  and  whei 
made  to  draw  it  forward  the  child  cried. 

Prognosis  is  highly  satisfactory ;  in  time  tota 
head  movement  and  of  the  nystagmus  has  been  i 
the  cases,  though  the  latter  usually  persists  lo 
The  duration,  however,  varies  in  diflferent  cases 
cases,  all  movements  may  cease  in  the  course  of 
they  continue  for  months.  Moreover,  after  they 
to  recur  under  any  exciting  or  debilitating  influe 
may  recur  without  the  head  movements.  In  < 
nystagmus  was  still  present  after  a  period  of  sen 
have  seen  reason  to  suppose  that  the  conditi 
advanced  age,  as  evidenced  by  M'Gillivray's  and 

Treatment. — It  is  probable  that  without  treat 
would  end  in  recovery  in  the  course  of  a  few  roo 
years  ;  but  they  certjunly  appear  to  be  favourably 
The  dmg  which  appears  to  be  of  most  service  is 
given  ill  doses  of  one  and  a  half  to  three  grains 
infants  at  the  age  when  the  affection  is  most  com 
especially  important  that  bromides  should  be  adm 
which  attacks  of  loss  of  consciousness  occur ;  m 
should  be  contiiuied  for  a  longer  time  than  would 
Belladonna  may  be  combined  with  the  bromide,  i 
syrup  of  the  phosphate  of  iron  may  be  substitu' 
latter  measures  are  especially  indicated  in  the  exi 
nutrition  is  poor,  or  there  are  any  evidences  of  rii 
or  some  preparation  of  malt  will  also  be  found  usi 
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ECLAMPSIA    NUTANS 


Stx. — £piiepeia  nvtans;  Salaam  amvidnom;  Spaamua  nutaM;  Tie  saiaam. 

KiavNiiAM  fiirnifiliefJ  the  first  satisfactorily  recorded  account  of  oases 
of  this  kind  in  lt^49;  a  year  later  Willshire  publiBhed  a  ease,  together 
with  an  iiccount  of  the  tutlient  featiiro«  of  the  afTection.  In  this  same 
year  two  eases  were  recorded  in  Oermany  by  Faber,  and,  according  to 
him,  Kombcrg  would  seem  to  have  been  the  only  German  observer  who 
had  previously  noticed  it. 

The  malady  is  one  of  childhood,  nearly  all  eases  occurring  between 
the  period  of  first  dentition  and  puberty;  it  is  characterised  by  pecidiar 
bowing  movcinentjs  of  tho  body,  the  whole  trunk  moving  furwaitl  and 
downward,  so  that  sometimes  the  head  nearly  touches  the  knees  ;  in  other 
awes,  however,  the  body  and  head  are  only  bent  slightly  forwaitl.  This 
movement  occurs  in  paroxysms  which  may  be  repfatod  as  often  as  50 
to  140  times  a  day;  and  each  attack  may  be  inade  up  of  20  to  100 
bowings.  lu  other  in.statiL'es  the  attack  has  occurred  once  a  day  only, 
and  that  at  some  stated  hour,  as  for  instance,  in  one  of  Faber's  cases,  at 
1 1  A.M. ;  a  second  attack  sometimes  occurred  in  the  evening.  Some- 
times the  patients  are  free  from  attacks  for  intcrvuta  of  a  few  days. 
Nodding  movements  of  the  heail  uccumpatiy  these  "  Suluam  eon vul stuns," 
as  they  have  been  called  ;  moreover,  nodding  movements  of  the  head  may 
be  the  Jirftt  abnormal  phenomenon,  the  bowing  forward  of  the  tnink 
being  added  subsequently,  us  in  the  cose  of  bis  own  child  recorded  by 
West  in  1H41. 

The  severer  bowing  attacks  have  been  observed  to  follow  sleep  ;  and 
it  is  said  that  their  severity  appears  to  he  sometimes  proportional  to  the 
depth  of  the  prece<iing  sleep.  During  sleep,  however,  all  such  movements 
are  in  complete  abeyance.  During  the  attack  the  child  often  seems 
bewildered,  but  consciousness  is  not  completely  lost ;  and,  though  after  a 
paroxysm  the  patients  may  bo  drowsy  uud  cxbHUSted,  iu  other  cases  they 
are  tpnte  bright  and  happy  as  soon  as  the  bowings  have  ceaawj. 

As  the  case  progrcssea  more  general  automatic  movements  are 
observed   to   occur,  and    these  may  take   the  form  of  epiK'ptifonu  or 
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tetanoid  attacks ;  and  subsequently  paralysis,  of  paraplegic  or  hemipl«gie 
type,  has  been  met  with  in  some  instances ;  though  this  does  not  appev 
to  be  an  essential  part  of  the  malady.  In  regard  to  the  epilep^<mn 
attacks  momentary  loss  of  consciousness  has  been  obser^'ed,  in  soae 
instances,  immediately  preceding  the  convulsions  io  the  limbs ;  in 
other  cases  of  eclampsia  nutans  no  affection  of  consciousness  has  been 
noted.  The  epileptiform  attacks  may  increase  in  frequency,  and  indeed 
the  child  may  ultimately  become  epileptic. 

There  is  a  pronounced  alteration  of  the  mental  faculties  in  these 
patients,  so  that,  although  apparently  perfectly  normal  in  intelligence 
before  the  onset  of  the  mabuiy,  they  subsequently  have  an  imbecile 
appearance,  and  their  mental  faculties  do  not  give  evidence  of  baring 
reached  a  due  stage  of  development.  Finally,  complete  imbecility  or 
idiocy  may  result,  from  which  the  patient  may,  however,  recover,  though 
slowly  and  with  difficulty. 

This  affection  does  not  appear  to  have  attracted  much  attenticm 
during  recent  years ;  but  many  of  those  who  have  furnished  us  with 
accounts  of  the  condition  already  described  as  "  head  -  nodding "  have 
insisted  that  that  affection  is  to  be  distinguished  from  eclampsia  nutans, 
which  latter  condition  they  assert  to  be  an  independent  malady,  and, 
moreover,  an  epileptic  manifestation. 

To  deal  with  the  second  point  first :  it  is  open  to  question  whether 
the  assertion  that  eclampsia  nutans  is  a  form  of  epilepsy  is  justified  hj 
the  facts  at  our  disposal  Faber  was  of  opinion  that  the  malady  could 
not  be  so  regarded,  seeing  that  loss  of  consciousness,  one  of  the  principal 
symptoms  of  an  epileptic  attack,  is  sometimes  absent,  as  in  one  of  his  own 
cases.  That  true  epileptic  attacks  may  occur  in  association  ■with  the 
other  manifestiitiona  of  the  affection  does  not  prove  that  all  the  manifesta- 
tions are  epileptic.  We  might  indeed,  with  as  much  show  of  reason, 
regard  head-nodding  itself  as  an  epileptic  condition,  as  attacks  of  petit 
mal  are  sometimes  associated  \vith  the  other  phenomena ;  so  again 
paramyoclonus  should  be  similarly  regarded,  for  of  it  epilepsy  is  no  un- 
common accomixiniment. 

In  considering  wherein  the  malady  differs  from  that  which  has  alreadv 
been  described  under  the  title  of  head-nodding  (p.  903)  there  are  several 
points  deserving  of  attention.  Although  cases  of  eclampsia  nutans  have 
been  met  with  in  families  free  from  any  hereditary  taint  of  neurosis  or 
monUd  affection,  in  other  instances  the  converse  has  been  notable.  Then 
ag;iin  the  condition  manifests  itself  later  in  childhood  than  head-noddinc. 
so  that,  although  it  may  appear  at  six  months,  it  may  not  do  so  until  the 
child  is  as  many  years  of  age.  So,  too,  the  more  general  automatic  move- 
ments prone  to  occur  \ritn  "salaam  convulsions"  are  foreign  to  the 
oi-dinary  cases  of  head-nodding.  Moreover,  the  association  of  eclampsia 
nutans  with  epilepsy  appears  to  be  more  intimate ;  and  while  the  attacks 
of  petit  mal  which  may  accompany  head-nodding  do  not  persist,  the 
attacks  in  eclampsia  nutans  may,  as  I  have  said,  continue  permanently  as 
genuine  epilepsy.     Again,  although  some  mental  defect  has  been  observed 
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in  certain  cases  of  head-nodding,  it  has  never  attained  the  degree  met 
with  in  eclampsia  nutans ;  furthermore  the  mental  defects  have  been 
transitory. 

That  no  very  hard  and  fast  line  separates  the  two  afiections — head- 
nodding  and  eclampsia  nutans — must  be  evident  from  what  has  already 
been  said  of  the  maladies.  To  emphasise  this  point  further,  however,  it 
is  worthy  of  note  that  in  one  of  the  cases  included  by  Henoch  in  his 
description  of  head -nodding  the  movements  were  not  coniined  to  the 
head,  but  the  whole  body  bent  forward,  as  in  eclampsia  nutans ;  Finlayson, 
on  the  other  hand,  in  1877,  recorded  a  case  as  one  of  eclampsia  nutans 
which  unquestionably  should  belong  to  the  category  of  head-nodding,  if 
a  distinction  between  these  two  affections  is  to  be  drawn.  Nystagmus 
was  present  in  this  latter  case,  as  in  others  recorded  as  instances  of 
eclampsia  nutans;  but  how  many  of  these  cases  were  head -nodding 
proper  it  is  not  easy  to  estimate.  Squints  have  also  been  noticed  in 
cases  of  eclampsia  nutans. 

Eclampsia  nutans  may  then  after  all  bo  but  a  more  aggravated  form  of 
the  same  malady  whose  milder  manifestations  arc  seen  in  the  condition 
known  as  head  -  nodding ;  and  even  if  the  evidence  be  considered  in- 
suilicient  to  allow  of  our  coming  to  so  definite  a  conclusion,  it  must  be 
admitted,  nevertheless,  that  the  two  affections  are  closely  allied. 
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Abdoiix:?  lo  ginipl«  ia«aiDgitLi  In  cliUdnn, 

AW)nmii]:il  vesaels  under  w«igbt  of  blood 
coluiuii,  '2iS 

Jkbtocra,  ccrrbnil,  t»  cattse  of  coiBprenion  of 
Qsrabrkl  iTiM*.  26 il 

Abnen,  ccrulml,  H.tO  ;   »f*  Atwru  nf  lirAln 

Absoeas,  in  crura  cerebri.  &-13  ;  iu  pera,  S&'i. 
SOS;  in  tetnponl  lobo  in  il^eiwe  of  middl« 
Mr,  S38,  CM  ;  of  fronUL  lobe,  277  ;  of 
mnbiUa  obtongnln,  3S1 

Abseew  of  brtio.  030  ;  mge  an<l  les  in.  633  ; 
olinioaJ  liittnrf.  S33 ;  itingRxMh,  636 ; 
dU(iio«ls  from  cer«bnd  mtnlDgitLi,  638  ; 
from  oenbTal  tuuiour,  639 ;  (torn  tta 
diacAM,  636  ;  rrom  sinna  pbkbiUa,  639 ; 
from  Uuronboala  witb  oarebnl  softa&ing, 
$41  ;  from  tnbcrcnlons  nsniiigiUi,  466  ; 
local  <lUgno>U  and  treattnant,  S4S  ;  mor- 
bid anatomy  nn<l  etiology,  630  ;  pragnosii^ 
641 :  nmrDU-f  of  symptoau,  635 ;  biblic- 
grapby,  645 

Abaoe*3  of  t>rftln  secwdarj  to  ear  (liwase, 
fi8&  ;  chanuels  of  comiunttication,  632  ; 
oomplicattotu,  690 ;  diagnoaia  from  certain 
othw  diaaaaw.  6d2  ;  gMwral  remarks.  S^h ; 
Id  HDitsnal  nitoatioiH,  592 ;  symptomi, 
locaJliiog.  566  ;  Doa-lfieolJiln^  686 

Abaceaa  of  t-eKtwllum,  862^  692 ;  due  to 
ear  diaeaae.  6^6;  compUcaud  bjr  icuto 
by'ilrocapbAlus.  ^9\  ;  complicated  by 
liuua  p]r«mi«,  SHI  ;  in  cvrebellam  and  In 
tomporo-RjvhfliioIdal  ]ob«,  500  ;  In  mlddla 
)ob^  Sfl2 ;  of  tliti  HoccuIbs,  682 ;  with 
meningitii.  6&0 

AcrnphoUo,  iu  convulaire  tio,  878 ;  In 
jinychtra]  tic,  886 

Acute  atrophic  paialysia,  tn  ?oUom]raUtli 
ant«rlar  acntA,  1S6 

Acute  polio •«ac«))ha]ili-«  ^nj-erior,  S/iO 

Agoraphobia  in  coovulalve  tic,  878 :  In 
pBychicil  tic,  886 

Aiowphiiv,  410 :  forma  of,  416 ;  Id  word- 
blin>lucM.  433 

AJbuniiuuriA.  i»  bntbar  Irnioni,  303  ;  In  pregr- 
naooy,  79V  ;  ia  puerpcnl  cdampala,  806 


Alcobol,  aj  catiM  of  (reneral  paraljrslii  of  tbo 

lOMhDfi,  693  i  diagnosia  of  Kwinvl  potslyni* 

of  inains  from,  721 ;  diaposiog  to  oerebrnl 

bvmorrha^  306 
AliMihol  iiolsoniti){,  illafcnosia  from  oenAiral 

bemon-hage,  627 
Alexia,  424 ;    and   deatmction    of   Broca'a 

region.  413 
Amauroais  in  po«t«rior-baBie  moningitla,  £20, 

655 
Aniaiirr)tic  family  idiocy,  «m  lafanlile  oera- 

bral  dcgtutration,  7z8 
Amblyopia,   croswd,    iu   nnilatcral   cortical 

lesion,  313 
AmenorrtiCEa,   diagnosia    from    iiitncmnlal 

tumoora,  667 
Amnwda  TarboliB,  423 ;    un\  destruction   of 

Broca'a  re^on,  411  ;  timiUUiun  of,  Sdtf 
Amyotrophic   ]at«ral  adeioaU,   176 ;     riia* 

gnosia,  183;    dlagaoria  fh)m  dlsaemlnata 

aclerrwi',   88  ;    from   syringomyelia.  174  ; 

pathological  anatomy,  ISO  ;  blbliograpby, 

184 
AcKmift  and  chorea,  835 ;   dlagnostn  from 

intracranial  luinunra,  657 
Annmia,  cerebral,  258  ;   cauMs  and  nynip- 

toma,  264  ;  chronic,  265  ;  of  alow  oiuet, 

251 
Autttiiia    of    brain,   aa  canae  of  paerperal 

eclampiia,  814  ;  aa  canse  ofslcop,  745 
AnieathMJa  in  leidona  of  falciform  loba,  30S  ; 

in  vascular  occlusion  from  thromhoaia,  567 
Aiuuttiaala,  faystnical,  an'l  aunstbeaiie  ac- 

comjiaDying   motor   paralyjjia  of  cortical 

Dricin,  29S 
ADMthoaia,  penntntnt,  in  dlueminate  sckr- 

Dsi(,  70 
Acalguia  in  Dyringomyalia,  162  ;  plate,  168 
Anartbrio,  40* 

Aoouiyiinis,  crrcliral,  811  ;  miliary,  811 
Anglo-aarcomata.  cerebral,  liRmurriiagic,  018 
Angular  gyrua,  bilateral  dextniction  of,  314 
Ankle  olonna,  in  primary  spastic  paralyoiai 

140 
"  Annexes"  of  perreptire  centrca,  401 
Anterior  poUomycUtii,  183,  S07 
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ADiifly,  prolonifod,  can'«  oTepllefvy.  7(18 
A[>buia,  uhI  otiicr  dprccu  of  spMcb  ftod 
irTituic  ^91  ;  clMiiNcrktlm.  403  ;  dn*  to 
degndatlon  or  ]>yrui>lilftl  flbna,  -105  :  to 
dimbiliUei  in  suditnry  Mid  rUuu]  wanl- 
evntra,  42S:  to  dirabilltl*-)  in  ^omo- 
kiltafathrtic  Aud  chviro-kiiiii-nltiiiUi;  c^iiitrMS 
410;  ti>  ntnictiinl  iir  riinrtiquiil  <)r^7>tila- 
tJOD  in  motor  cciitr*-K,  404 ;  introduolioD, 

AphuU,  dirtinetion  from  bj-vterieal  nutitte. 
431  ;  in  apoplfwtiform  fits  in  gcDerol 
pftntlpi^  or  tlie  iuMtie,  707  ;  in  intr»- 
moinl  .^pliili<i,  674  ;  In  vawmlKT  occlo* 
aion  Ttoiii  tliromboaiii,  &67 

Apliaxin,  noiiiittiAnnil,  413 

A[thiHin,  motor,  Icsioti  catisiug,  S9!> 

Aplioiiib,  40A 

Aphniiift,  relation  to  bfiterical  nistinn,  419 

Aplittiougi*,  404 

Apo)>lectic  attAcliS  in  iutracr»Rial  tumoun, 
652 

Apo|)l«Ct)c  onwit  of  nprrTnTBl  liicDinrTliiiK<%  ftl7 

Apo|)lvctlfonii  nttAc!(i  In  (liMemliiat4<  tKler- 
ohIa,  03  ;  diliKnocio  from,  89  ;  in  ftviwrAl 
pnnlj-<it»  uf  Ibe  insaac,  706  ;  dio^ons 
front.  723 

Apo|ilretifoTm  linllinr  iiitralyid*,  290 

A^MpIaxy,  *M  Hi»-iiioiTh«ge,  cerebral.  695 

A])par&luA,  niKhKulcAl,  in  trraUiiciil  uf 
aDl»!rior  po1loiiiyvHtl)i  scnu,  205 

Arai'liuoid  i-yat,  711 

Anu-lmoid  WniorrhAge,  <S21 

Arx^ll-RobertvuD   iiuuil    In    lAbea    donali^, 

lis 

ArithtDoraanta  in  psychical  tie,  8S5 

Ann,    muiicles    oC    in    progresrirs    spiokl 

moscliir  Blpipliy,  210,  216 
Airwrtml  ccrsbml  drvi'l^vpitmnt,  ut  Infantilv 

Mralirkl  defeiwratiou,  729 
Arterial  hy|>erMmift  of  the  lintin,  2r>e 
Arteiial    olvstruction    from    KvpliiliUc    pcri- 

arltirilia  and  isDitarti?riti^,  674 
Artwllis  gnaimow  in  iutrwcnnltd  KypltiliM, 

6$7,  699 
Art.hroi«lViT,  t»Wtif.  123 
Artie  (ilttiion.    sffcotiim*    of,   In    Frledrpich'a 

alniiii,  1&3  ;    iu   IfaIdd*  of  )>oni  Varolii, 

3f>S  :  mectianijim  of  n'nTnal,  4  IS 
Articubition.  iwriljsis  of  uovoiUMtti  of,  287. 

4Dil  apbui*.  295 
"  AswclAtinn  atmi,"  401 
Aituiii  in  IcfioDS  of  c«rob»Itnin,  863,  37S 
A.itbmn,  iDKOiiinin  iu,  751 
AtA-tin  in  tsbe*   doTMlU,  115:    brredltarr. 

1&2  ;  cerebellar,  diAguodA  ftom  t«bM,  129 
Ataxic  diaoniera  in  iMions  of  pon«  Varolii, 

857 
Alui«    paraplcgin,    14S :     dweiiMKw    ftotfl 

dto^emliinto    tckroili,   86 ;     from    t»bef 

donwlls  129 
AtAxy,  ce>cb«tUr,  364  :  mrclltk.  ftcnte,  1 6 
AtbaoDkA,    610 }     distinction    from    luetic 


«n'l«rt«iitii,  698 ;    in   rasenlv   ooei 

froni  tliromlioiiA,  563 
Atlictosii^  dbgiuals  from  oonwUvc  tle»  8lli 

tn  birth  polcy,  785 :  in  bvrat^ibcb  tnm 

thuotnboiia,  S89  ;  tn  iufkutile  h«iiiH»lnt^ 

741 
Atrophic  «|tiniil  pandyaia,  «m  I^UaBJittb 

antrri'ir  acotx,  1S6 
Atropby.  otrvbeiUr,  362,  3A5 
Atro|<by  of  arm*   ntid    miiarlc*  of   hack  te 

syriiifftnny«lla,  plate,  lti3  ;  of  br«ta  nW 

■tauce.  effect  on  rerebru-4piu<0  fluiil,  Ula  ; 

of   CMvbuUaoi,    362 ;     uittlj  «ia    of   e»w^ 

UUb,  866 
Auditory  aura,  774  \  in  InltAttw  kaion  of 

temporal  lobe.  322 
Auditory  imprewi'W',  MTtl«il  cvotrv  for.  KB 
AaiUtory  word-cpum,  S^^i ;  (litfirraS  nod* 

of  Incilatlon  fhiin  vbntal  wort] -centra.  899 . 

nsidta  of  luiiniia  or  daalmctuM    ib  aai^ 

benii^pherv,  4'J9 
Auditor)'  word-^tntre,  lefl.  ttfrrtt  o*  «■•■ 

binccl  Ir-ttntiK  in  lefl  vimuU  nraitiT  •mt.  4tt; 

de^radfltion  or  'tatnn^  of,  4SS  ;  dHinfr 

linn  of,  42^  ;  iiolalion  of.   4?0 
Aiirw  of  cpileiwy,  7rt1> :    «uiHtir7,  774  ;  W- 

latcral,    773 ;     olfactory    ami     guaCBlary, 

774  ;  iiMyt^lilL-Bl,  77.'*  ;  vixnal,  774 
Anml    ditlea•^    reoojjUiUon    of,    la    MeAcil 

pnoticB,  fi77 
Anto-iiiloii'-alinD  la  («icral  paimlyiU  of  tfcc 

insane,  718 
Antomatian   Is  Infnntllo   Tnim}|4i^^  % 

{xnt-ep>lt>ptJc,  77S 


BACTEiHAt  myelitic,  7 

Bed«[>rv9  In  thromliotic  ttenlple^^  BMt 

nycIilM.  14.  30 
BcT^roo'i  (luraae,  dlafnoaia  6w  eOBWllbii' 

Ucfi&O 
Blrtb  paliy.  735  :  diaKnoKix  fton 

ate  wlerofl!!.  SB 
Bladder    in   diMwmiaaU    aelaraala,    TI  ;    (■ 

myelin*.  IS,  19 
Bleoll^g   in   troatinsot  of  otxbral  liamai 

rhage,  628 ;     tn    tnatai«nt    fit   \ian\muk 

eclamp«la,  831 
Blepbaioptoais  ia  Itriooa  of  paHrlal  l»h«w  1> 


1 


Blood,  cerebral,  axpnnioa  oC  2tt£  ; 

of  dot,  267 
Blon<I,  In  lubereol**!*  fnrmhigttfal.  478 
Blood -pmsar*,  attarial.  In  puerpcr^ 

rtA.807 
Blood  qHBiitnm  of  the  Vrahi,  345 
Bloo<l.  toxicity  of,  io   piMTparal 

815 
Blond-vmnelii  in  wrrbral  tHvnMffTlUKa, 

is   diiis<>minala    KlvrostK.  82  ;    In    jMNnd 

pdnlvKi*  of  ibr  iunBn",  713 
Bone,    cponUneoua    f^acturo    id%    la     taici 

dorw!ls  124 
Bone*,  aflertioiu  of;  In  ayiinguMtyrfia,  Id 
Bowela  in  lijupk  mtniacttia  ta  »fcn^rT>i  SH 


»l«aU«^j 


Bndiial,  hrKtii9-craral,  fcractilo-facial  mono- 

plcgifti,  204 
Bmiii,  hImwcka  or,  dSO  ;  iWieM  iecomlsrx  to 

t*r  dtwuo,  b&b ;  uuunU.  of,  2S6  ;  and 

caurdiao  |*u1m,  840;  Moixl  In,  SUA;  cum- 

^vrvMiton,  2S&:  oongHUon  of,  256;  ilbuases 

of,  239  ;    flow  of  blood  throuffti,  £&&  ; 

ganimn  of,  S$6  ;  bjrpenBmut,  265  ;  lj'[D[>h 

of,  243 
Drain,  roneiuwlon  of.  459  ;  from  dbcot  fclowH 

on  tb«  craoium,  4&S ;  from  iudlrtet  Ld- 

jury,  i!i9  ;  trealment,  4fi3 
Brsin  diicaiiQ,  organic,  uiil  e|ii1ep«T.  7S-( 
Brftiii,  in   gcuural    paralyitu  of  tfan  iua.uie. 

71*2;  111  [iiJi-riNiml  rvlatn|isia,  813;  hcIi^- 

otic  cOD'liiiOD,  aa  Tttah  of  birth  palay,  738 
Bright's  tliaeaw.  ami  cvrabral  hiFninrrliage, 

SIS  ;  din^oMln  from  intraonuitcJ  tamoan, 

0C7  ;  clironii^.  iti^nitua  in,  7S1 
BraiKlWiit'it  livfotlicsin,  &S6 
I)r<:>iici9iiii  in  clironlo  bii1V«r  pamlTvlK.  2S0 
iiullifir   ui-nvH,    affeclian   of,   itt    ItMiOBA   af 

ciediilla  nhlongnto.  3t>l 
BtillKLT  mytiliUN  m:ute,  391 
Balkar    palMcs,    211,  219;    paendo  •  bulWr 

formn,  g2i>,  •J>4.  S3S,  S»3 
BuHmt  paUy,  dlagnoala  from  lyringoDiyBlin, 

174 
Bulbar  paralvBiii,  apoplcctiforro.  caiuie  of.  390 
Dtilbu*  paralyiriA,  andden,  220  ;    acata   in- 

Damtnabory,  'iilt ;  chronic  226  ;    dctitia- 

tioD    from    }w^o '  bulbar,    88S,    893 ; 

cxtra-cmnial    cansM,  284;    pnenU   dia- 

gnotl*,  236  ',  infra-Dttclear,  2S3  :  witbont 

apparent  anatomical   cluuiga,  23S,   238  ; 

bihllography.  237 
Bitlbar  Aympfnoa    1q    amyotrophic  lateral 

adsroids,  178 

Caissov  diavafw,  36  ;  at  canae  of  acnto  myel- 

ICla,  5 ;  biUlosni|>hy,  43 
Caiiiliary  preoinn^  oerchral,  ndbct  oa  ewvbni- 

ipinal  flnid,  343 
CDrbuuolM  in  guumi  panlyaia  of  the  iBsana, 

708 
CftnllM  affMtion*  and  chor«a,  633,  HiS 
Otnhii-rviijiiruUiry  dktarlxuicas  lu  ajwplccti- 

fona  bulbar  ]»iralysi«,  393 
Caries  of  liiu  tymjiauuni,  oa  eanw  of  vertigo, 

680 
Carotid  artery,  QOmpreMion  of^  260 
"C&rrcfour  Mniitif,"  331 
Catalepsy.  AModatlon  Milh  npliMin.  417 
Calanh,    itnwMliiig    siiupte    uieutngittt    Id 

chiMrcD,  £14.  531 
Ctontrai  ntasia,  actite,  18 
"Ceiitro  for  concejit*,"  400 
Ceiitniin  ovnli',  ]t-«if>ni  of,  828 
Cephalic  aura  in  cpiltpt}'.  774 
Oerebellar  ataxia.  dLa^ita«is  fruin  Friclicich'a 

aUxia.  1^:\  \6S  ;  hereditary,  1^7 
Oei«b«Uar  facoordlaalioB  is  c«rebtat  abacas*, 

!,67 


"Oen!W!aritina»,"BM 

Otnbtllar  iiuun'aiiott  of  linib«,  372;  bsinor- 

rbagt^  361 
Cerel:««iUr  heredo-aUxy.  384 
CerebelUr  p«dui)cl«H,  U'liuni  at.  .ISS 
Cen)liol?Ar  tiiinour,    dtogaosb    from    ntnjcio 

paraplegia,  147 
Corv'bcllniii,  iilmi-ots  in,  844  ;  gnnmia  of,  670, 

680 ;  luuaonliago  in,  623 ;  funcUoaj  vt, 

528 
CerebcUnm.  lesions  of,   3€U  ;    inflacoco  on 

lifu  of,  3S3  i    fcjinplomiUal.ipy,  862,  383  ; 

trophic  iiitlucDco  of,   3x^2  ;   bibliogmphy, 

335 
Ci'n;1iral  airerttons,  syjiliilitiu,  4M  8ypbi)ts, 

iatracrauial,  6<J8 
ContlinU  circiilatioa,  csiierimental  pathology 

of,  239  ;  atuemia,  2C8  ;  hypcfKraia,  258  ; 

pnlBation,  tho^  S3d ;   v«uoui  congention, 

282  ;    Dnvtao-Bpiiial   Huttl,  241  ;  exiwri> 

mantal  ootnpression  of  tbe  brain,  or  ex- 

priRisJDn    of   the    c«:ro)>ral    blood,    265 ; 

prisciples  of  tbi>  cerebral  drculsUon,  244 ; 

bibliograiiliy,  270. 
Cerebral  cotnpnuion,  syiiipton]t,  826 
Centbral  diwom,  regional  iliagmuiiK  nf,  271  ; 

dliuase  of  Roludic  or  motor  region,  2^4  ; 

liiUiin<i  of  rttntram    ovnlo    atid    iutrni&l 

capsule.  328 ;  of cereMIar  pcilunoles.  886; 

of  coreWlluiit,   360  ;   of  onrpora  quadri- 

gomiuo,  345  ;   ofcorpDrn  stmtn.  331  ;    of 

oorpns  colloftum,  325  ;  of  cnira  cor^brl, 

342 ;  of  falcifnrm   lol>n,   307  ;  of  fmnUl 

]ob^  273  ;  of  medulla  oblougnta,  389  :  ot 

Duci]<)tAilnW,  31 J  ;  of  optir?  llt&lanii.  33S; 

of   ptrietal   lolw,   310;   of  |ious  Varolii. 

3fiQ  ;  of  leniporal  lobe,  319 
Cerebral  heminplierc.  oupecU  of  {fipi.),  274 
CarebnJ  tumour,  C45 ;  diagoowla  from  dla- 

nminato  wlcnwiH,  88 
Otrebra)  tuiu  and  lintuM,  Cbrombocla,  578 ; 

In  chlomlic  patients,  fi74 
Crrebnd  tcmwU,  oeclusion  of,  5fiO  ;  emVillim, 

560  ;  thrombo&iit,  503  ;  ticnt  invut,  A70 
Cerebral  T«weU,  syphili!"  of.  887 
Cercbritiji,    chronic,   dlogaosis    from    intn^ 

cranial  lunioun,  S58 
Oerebro-fpinal  fluid,  241  ;  in  bydroct-plialmt, 

534  ;  luso  urn  Illation  of,  540 
Chance  in  mode  of  lUe  as  cause  of  insomnia, 

748. 
Cbciro-kliutstbctlc  centre,  396  ;  disabUiUea 

of,  410 
Cheyno-StokdS  rc»pirnlion  in  c«Tel>raI  anwmio, 

259  :    iu  Intracranial  tumour?,   656  ;    in 

simple  rneaingilU  in  children.  531,  655 
Childten.  cerebral  palaks  of,  T35 
Cblorrifonn,  effects  ou  conipeii&atary  nieohao^ 

Um  of  cirQalttion,  252 
diorea,  829  ;  canaatjon,  830  ;  cbronio  pro- 

gKsrive^  85S  ;   climate,  sesson,  locality, 

831;    congenital,  862;    dlaf^noxis,   Sfil ; 

diafaoiis  tnm  Filodntich's  ntaiia,  155; 
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flx>m  paramyoclonus  multiplex,  894 ; 
"electric,"  864  ;  hereditary,  869  ;  morbid 
anatomy,  837  ;  "  painful,"  846  ;  "  para- 
lytic," 851  ;  pathology,  889  ;  post-hemi- 
plegic,  diagDosiB  from  conrulaive  tic,  881  ; 
prognosis,  653  ;  recurrence,  850 ;  senile, 
862  ;  sex  and  age  in,  830  ;  symptoms, 
841  ;  treatment,  854  ;  bibliography,  865 

"Choren-corpnscles,"  838 

Chorea  mt^or,  diagnosis  from  coOTUlsive  tic, 
880 

Chorea,  post-hemiplegic,  in  lesions  of  optic 
thalami,  338 

"  Chorea  spastica "  in  birth  palsy,  786 ;  In 
infantile  hemiplegia,  741 

Choroid,  tubercles  of  the,  in  tnbercTtloos 
meningitis,  477 

Chlorosis,  fovouring  coagulation  of  blood, 
663 

Circalation,  cerebral,  pecnliarities  of,  609 ; 
general,  associated  lesions  o^  la  cerebral 
hfemorrhage,  612 

Circulatory  system  in  chorea,  847  ;  in  tabes 
dorsaiis,  122 

Clonus  of  lower  jaw  in  amyotrophic  lateral 
sclerosis,  177 

Coma  in  caisson  disease,  42  ;  post-epilepttc, 
778 

Commissures  between  word-centres,  defects 
of  speech  and  writing  due  to  damage  to, 
444 

Compression  of  the  brain,  experimental 
effecti  of,  265 

Conception  as  apart  from  perception,  400 

Congenital  chorea,  %&'A  \  hydrocephalus,  515 

Congenital  spastic  paraplegia,  7^6 

Congestion  of  the  brain.  256  ;  as  cause  of 
puerperal  eclampsia,  814 

Congestion,  irritative,  as  caoaa  of  aphasia 
and  agraphia,  416 

Consciousneis,  loss  of,  in  concussion  of  the 
brain,  457  ;  in  head-nodding  907 ;  in 
tuberculous  meningitis,  478 

Consciousness,  suspended,  in  epilepsy,  779 

Consonant  souuds.  449 

Constipation  in  tuberculous  meningitis,  474 

Con\'ulsions  in  chorea,  847  ;  in  lesions  of 
cerebellum,  375  ;  in  simple  meningitis  in 
children,  493,  529  ;  in  tuberculous  menin- 
gitis, 475 

Convulsions,  epileptiform,  in  intracranial 
tumours,  652  ;  in  lesions  of  centrum  ovale, 
329 

Convulsions,  infantile,  as  cause  of  epilepsy, 
765 

Convulsions,  recurriuR,  in  birth  palsy,  737  ; 
in  infantile  hemiplegia,  740 ;  retlex,  per* 
petuation  of,  in  epilepsy,  761 

Convulsive  tics,  873 

Convulsive  tremor,  $e«  Paramyoclonus  multi- 
plex, 888 

Coprolnlia  in  convulsive  tic,  877 

Corona  radiata,  hosmurrhages  in,  621 


Corpora  quadr 
Corpora  striata 
Corptia  callosu 
Cortex,  h»mor 
Cortex  in  Jack 
Cortical  lesion 

of  epilepsy. 
Cortical  substi 

of,  292 
Cranial  nerve 

gitU,  476 
Cranial  nerves 

Varolii,  S52 
Cranial  nerves 

in  hfemorrhs 

syringomyeli 
Cranium,  conti 

as  cause  of  c 
Criminal  acts  i 

sane,  719,  T 
Crura  cerebri,  '. 

distinction  fi 

344 ;  luemoi 
Crural  monopli 
Cms  cerebri,  h 
Cntanoous  affec 

dorsalis,  125 
Cutaneous  sent 

of  pons  Varc 
CntaneouB  sent 
"Cyclical  brei 

In  children. 
Cystitis  in  myc 
Cysts  in  cerebc 
Cj-sCs   of  the 

cephalus,  64 

Deafness,   57 

complete,  fr 

temporal  coi 
Deaf-mutes,  co 
Death,  modes  ( 
Death    of    ftel 

eclampsia,  8 
Decubitus  acut 

bosis,  569  ;  i 
Deformities  in 
Degenerations, 
Deglutition,  aff 

oblongata,  S 

358 
Delirium  in  o 

802 
Delirium  tremi 
Delivery,   diur 

eclampsia,  8 
Dementia  paral 

the  insane,  E 
Dementia,  prog 

paralysis  of 
Dentition,   as 

influence  on 

615 
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Dvnuatilli  <lii«  to  linuuiile,  7d3 
I>e%do|iiii«iit,  Ktardatioa  of.  cuisa  of  opj- 

lcp«.v.  766 
Durrliu-K,  as  causa  of  tiiED|il4i  thronibofli*  of 

Mrel>rml  TeJni.  573 
Diutole  And  iiyalolf  of  thit  brain,  2-tO 
Diphtbnrin  ■.t  v&\\<i»  of  Acute  otitiii,  683 
Dlrvct  pAr&l}>U,  iPS 
Db»rniiiJKt(,'>l  tcleroxU,  ilin^of^U  from  aIsxia 

par»]>lr(rifi.  1-17  ;  frotu  Krueriil  pantljrsii  of 

tlic    liiiUDc    Tirl  \    from    UbM   dot«Alis, 

129 
DihSOitAted  aiifstlioftJA,  ISO 
Dinrwte  After  lU'Iivorr.  800 
DlTin'  pArhl>'&iA,  SS ;    as  eanse  of  acute 

IDVOIitik,  5 

**  DrawbAck  ph«iAtto&  "  of  ftuturcn,  452 

Draims  7fiS 

"DrcAniy  tUte"  !n  aWe«A  of  temporo-aplun- 

oiJaI  loW  (]ue  to  VAT  diaoAM,  fiS7 
Drags  in  tivAtmriit  nf  chorcA,  856  ;  tn  treat- 

ment  of  simple  menlngitlA  in  children,  557 
Dntliii'A  dL<M!AK,  SBl ;  dlAjfnoais  frani  pus- 

myocloDQA  Riultiplu,  8D4 
Dysartlirio  iu  lesioDA  of  medalla  oblon^piU, 

DjTSpepsiA,  caiwe  «f  niglit  tvrron  in  children, 

757 
DvK|thAglA  la  iMiioii*  of  meiliilla  ctUongntA, 

S93 

Em,  certain  nfTei'tlons  of.  577 ;  tlnrans, 
578  ;  hysterical  diwfcuuA,  57S  ;  1ntn»iliic- 
tion.  577  :  niABtotd  nvimlglA.  5^2  :  Uenl- 
^ru'a  diseaM,  561  ;  {lam,  582  ;  pal.iy  of 
ni'votith  nm'c,  5S2  ;  sjriiiptoms,  578  ;  tin- 
nitn*.  679  :  vtrtigo.  679 

£lar  ilinMnei  fntrncnmnil  cnm  pi  ten)  inn  a  of, 
58fi  ;  abwiess  of  brain,  585  ;  diapuwb 
from  alMoetn  of  brain,  <I39  ;  dLa^oafi  from 
tti)>tT«uI<3Ui  meiiin^iids,  \%i  ;  difl^M 
BUppiirAtivr  mcntiiKitiB,  597  ;  Utaral  ainiu 
pj-A^ia,  508  :  laloml  irniia  ■Apnmda, 
604  :  laund  uLnus  twjitlcaiidA,  808 

Echoic  I  ruwiw  in  niitvuMrK  Ut,  878 

CcbolAllA,  428  :  iu  ront-ulatva  tic,  877 

EclatupHiA  uutAiiH,  &Ofl 

EalanpsiA,  pnrqieral,  797 ;  acute  rraa] 
disMM  of  iircgiuDcy,  801!  ;  anti>oed«nt 
oondltlons,  803  ;  chronic  rennl  dinrAte  of 
pregnAac^,  798  ;  conrM  And  icriihnAtiniui, 
808 ;  diAKiimK  820 ;  >linrn-ut  rrnjJ 
di^AMa  that  may  ucuur  with  prognancy, 
79P  ;  fn-Hjui-iicy,  797  ;  morbid  aitAt<»ny, 
810  ;  patbolofty,  818  ;  proj(no»i«,  809  ; 
tfiniporatitrc  in.  80*}  :  tlii?  flbv  804  ;  time 
of  ouict,  801  :  tr^ntinvnt.  820  ;  without 
flta,  802  ;  hiblingrnfiliy,  827 

Ec^lampaU  rotaIld^  903 

Efistaay,  aaiocUtion  with  aphaidA.  417 

EWtric  chottA,  804  ;  diaittKUils  (Vom  ooa- 
vii]mv«  tk.  SSO  ;  bou  pftrunyoolouaa 
luulUpk-x,  S94 


Electrical  reaction  in  chor«a,  645 
Eoit<n]iMn    n'ralml,   5flO ;     diagnosis    ftva 

abecwM  of  braLo  due  to  ear  cHaMu,  695  ; 

dla^o«iK  tmax  coralirnl  bvmoirbAi^-.  626  ; 

local  eflecta,  681  ;  »}'mptDmA,  58'J  ;  treat- 

muit,  570 
Embolian  of  arterioles  of  mednlLa  oblonnta, 

8&0 
Emliollain*,  Riiniit<-,  ax  causn  of  aphasia,  416 
Euotioii  aad  cb»T«a,  ^Af,  \  aitd  ei>iJ<p*>-,  767 
EniotJaiuil  iiiHTabjlity  iu  {[lOivral  pariilysis  of 

tbe  iusauo,  70S 
EuoephaloniyelitiK,  aciite  disaeminated,  IU 
Eodartcritia  luctica  in  intracranial  aypbilia, 

687  ;  taraiiitatlon,  688 
Rnitnrtiu-itia  poxl  li|^Iurtim,  689 
Enilarteritis,    lyphilitlc,    687  :    aa  cause  of 

thromboais,  5ti4  ;  tT^atoieoL,  571 
Endocardial  cbanges  La  chona,  833 
EiidocanlJtU,  Infective,  cerebral  hmtuuirha^ 

4fl,  607,  eis 

Eitteric  fever,  tliagiwtifi  from    tuberculous 

ineningitia,  482 
Epcndyraa  of  the  ventrfdes,  thickening  of,  In 

eaDgenital  hydroceplialns,  545 
Ependymitiit,  cbronic,  in  hereditary  cerebral 

8yphih«,  689 
Epidemics  of  poliomyelitis  antaiior  acnta, 

200 
Epigastric  aura  In  eplVpsy,  773 
Epiiepaia,  media,  776  i  [inuur,  776;  nntansi 

1'0« 
Epilepsy,  758 ;  age  and  sex  In,  764 ;  aa<l 

myoclonua,  893  ;  caa««8^  763  ;  cauae*  of 

death,  763  ;  coarse,  780  ;  diagnoaia,  786  ; 

dlagnoaia  froBi  cerebral  hBmorrbage,  827  ; 

diagnosis  from  gntcnl  paralysis  of  ^t 

inioine,    722;    diagaoAta  from  pnerpemi 

oclAmpsio,  820  ;  elloloRy,  760  ;  frwinency 

of  attackfi,  782  ;  eenetafinauagettieii^  795  ; 

beredity,  763,  765 ;  local  oniei,  772 ;  minor 

attack*,  776;  pathtrfogical  drfinitioQ,  759; 

pathology,  785  ;  p'wt  i']iiIrptii;>)-uiptonM^ 

778 ;    prodroniu,    771  ;    protluction    o(^ 

canueetioTi  with  aypbilb,  S77  ;  prij^oids, 

788  ;  Moondary  forms.  783  ;  aympiomi*, 

768 ;  treatxoent,  789 
Epilepsy,  idiopatbic,  and  corcbml  aniemU, 

26$ 
Ei)il«p«y,  Jackwuilnn.  288  ;    cAuae  of,  648  ; 

in  Intracrauial  tumours,  653 
"  E^ulepay,   piut-  hemiplvgic,"  772  ;  ayphl- 

litic  289  ;  toxxmic,  784 
EpilispUc   corivulaiaim  aa  canae  of  carabiml 

renou*  congeatioo,  263 
"Epileptic  mania,"  779 
Epileptics,  uurlngo  o^  796 
EpdepUfortiL  atta^  iu  ^uitaI  pnralyals  of 

the  lr«niie,  706 
R))ili!pl)fiirm  couvnlBiotu  And  Aphasia,  417 
Rquilit-riTiin,   i!iKtnrl>aii>'>-«  vX,    iu  lifsioiui    of 

ccrebollum.    3ti3,    S70  ;     In    tumour    of 

fruutal  lobe,  280 
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£rb's  piinilrsis.  dixgna^u  from  uiUrlor 
polloniyslitit  acuU.  £0'2 

£fOS,  ooulilgKte  ili^vrntiou  (rf.  In  MRtml 
hiMnocTQiigc,  616;  in  leslooi  of  fbmtal 
lobo,    280  ;    in    leaians   of  parieUl  labe^ 

^fM,  eoojugiM  luovvineiita  of,  cnrUcftl 
etutrv  fiM-,  311  ;    in  aliaccMi  of  bniii  «Iiie 

Kxultatiun   of  iileu  lu  tjeueral  panlysis  at 

tbe  inuiM.  702,  72i 
Exciteuii'iit,    iueal&],  Aud  ttrtorial  pTMRm^ 

257 
KxL- la  unitary  tic,  877 
Eximuiiion,  arieriAl  preHani  ta,  S£3 
ExoplitluilcticM  iu  ctniliellAr  tumour,  380 
Estrcniititrs,  oITevliaii  of,  H;ini>toiD  of  ballnr 

luioti,  891 

Tack.  sJfoctioiit  of,  Id  IrxioDi  of  ooretielliiin, 

881 
Fkctal  ntDQApIegiii.  295 
Tacial    titUKlos,    in    cerebral    hremoTrliAga, 

820  :  in  cbranic  hutlmr  panilyKU,  'I'll 
Faciim  in  tah«n:u]oiiii  mfialngltb,  47S 
"  KAcilit}*  "    in     urtJIuiiry  ■"■"t*^'*   ge&£ral 

pATolysit.  697 
■■  FtiuU  "  ia  uiiDor  epilepsy,  776 
Fftlciform  lobo,  li<MniM  of,  307 
Fkt  emboli  in  puorpMml  scUmpsbi,  S13 
Pitipie  in  tho  «gwl,  r»vo<irUig  ooaguUtioo 

of  blood,  563 
Pew,  »uild»n,  oaoae  at  vpilKpsy.  767 
FwUiug  in  olinnic  Ijulbkr  panUyiii,  232 
Fvwrs,  acuta  apeolQo,   u   muab  of   annl 

dla«iM^&e8 
nbrillor    coutnctioos     ta    chronic   Lalbw 

ptnUjrdi,  221> 
Fita  and  |)*l»i««  in  gvnertl  ptnlftij  ot  tb« 

Iwue,  70(1 ;  trtatmetit,  708 
Fiti,  da«  to  orfoitic  bnin  dlMaae)  diagnotte 

from  pneriNral  eolunpoM,  830 
F]t>,  epUvptifonn,  or  ptuvptnJ  vdamiiciB, 

804 
Pitt,  hj'sterlrBl,    db^osi*    froin    jxiMiKiral 

Mlwupal*,  820 
Ftn«hihi;  abJ  cvrcbnil  cinmUtioo.  2£7 
FonUDelle,   «arl]r    bulRiiig     of,    in     siinplc 

niABlQgitis  in  cbildcMu  B16,  543 
Foot,  ilisliirtion  of,  in  Ubcs  dunudla,  124 
Forcoil  moTcments  fa  l«loai  of  oenbelUr 

pedunclM,  387 
Ftiadreich'a  atucia,  153;   distiiKtiaa  ftam 

caTvl>ell«r  lierrtlo-atAXjr,  38£ 
FtlBiInLdi'i    form    of     heroditAr)'   nt&xia, 

^agnosfai  fhim  tabes  dorealt«.  I'JV 
Frijihi  aasoeintioi  with  apba^U,  417  ;  u- 

rtuot  of  flpUin>lk  attack.  7^0 
Frontal    lobe,    Icnknis  of,    273 ;    abeooaw, 

377  :    rjqienmenul,    274  ;    hantocrliage, 

S76  ;  mental  tftMiitcinin,  2S1  ;  Banunary, 

283  ;    Iratiranlii;,    277  ;    tuwoon,    S78 ; 

UbliofrmpLy.  tU 


"  t^uictlonal  apbatiA."  -418 

QUT  in  dlw)Riliwl4  •elonriSk  <3  ;  k  FrW- 

rdcli'B  alaslj),    1S3  ;    1*   ImImh  U  ttm- 

bellum,    Stil  ;      in     lealuM     ai 

qnailrifetnina,    846  ;     ta    ImIsb* 

Varolii,  358  ;  ia  |>riui&r>'  ■!— Uc 

141;  in  la)>ra  •lomlis.  111 

Gaugreno  of  tb«  tot  [q  laH-n  doratlia 

"  Gaatric  crlkis  "  in  tabi-a  .-l'ir*ail^  1' 

Oaitrid    irrttAtion,     exijtuit     (rf 

altaok,  780 
General  )uu»l]rsii  atul  tAboa 

diagiKMia,  128 
Oeavral  pmlyda  of  th«  Hiaaan^  CM ;  ac^ 
or  gKll<i|iit^  6wS  :  agM  af  mumt^  719  ; 
canution,  6!^1  ;  drcntar,  699  c 
699 ;  deyclopmcntal.  700  ; 
71^;  darBtiao,  700  ;  fomM  of,  ffU; 
ofiaaaoitr,  718:  gatHttml  deacriptkB,  i 
genwal  nBtntiim  to,  700 ; 
cWogea,  713;  In  woman.  0M; 
cliolic,  697 ;  onliukry  tiHtJ.  ■? ; 
patliogvajr,  716 ;  jMUholoyicai  untNBj, 
I'll;  inxKlnxnA.  691  ;  {vogvoi^  73S;  »- 
niiK'tnn*  of  Kjrmiilomat  710;  aaid^IWi 
Kpinal,  699 ;  vytuptoni*,  701 :  tvaiMMm 
710 ;  treattnuit.  7U  ;  UUk^^ih^;  W 
General    pmnXytic    deiueUte, 

pl«cUc  altooka  in,  627 
Gilli««  dn  U  Tourvttc's  diiaaae.  $73 
Glia  proUferation  tn  *]rrin<joi«iy»lia»  171 
1.nioin8ta5i«  and  hivnialninyelin,  «(L  *S 
Ulioais  spinalia,  aat  Syiingpnijraiin, 
Ulono-kinMtlMUe  cvatn^  «U  j 

of;4io 

Ulrunu- UtiiaUrrneeal  (ntraljrata,  tS6 
Glyootmria  iu    tiulbar    leafcna.  MS;     1^ 

porar)-,  in  concuMioD  of  lb«  braio.  663 
Goat H  catiwi  nt  cvnWtH  lia  iliiHllma.  40) 
Gravity,  a«  caw*  of  lyttaop*^  3S1 1  aSitf  m 

cinmlation,  249 
Guiuma,  iatncnurial,    fonuaikia    id,  tO . 

utacniaoopia  and  uion»oa|<4c  cjiaiwflict  aC 

686 
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tf  ABiT-cbons,  869 
Habit-moTHiiieati  ia  oo-«f«itiHaad 
HaMl-apaam.  869 
UiuaataaiyaUa,  44  ;  '^'iQiiitt  ttnm  i 

34  ;  bibliognpbjr,  4» 
DjcnuOoporphyriuttria    ftwa 

tnaotnnia  by  aalplKMtal.  763 
Bunorrhafe,  diap>naia  tmm  ili  mwaJlarfi 

dna  to  oar  dlaiaia.  &9A  ; 

360  ;  in  cnqma  sirlat*.  3S2  ;  u 

obloDgaU,  990 ;    to  oflio   UuIbmI.  IM  ; 

in  pnM  Varolii,  3i*l  ;   vt  oamiM  aaaht 

3>9:  offrouullob«,37« 
Hjemorrliajfe,  OBrebeUar,  wyimfHionm  0^  SS 
Uannorrhaga,  oarrbral.    M&  ;    a^  ta,  Ml; 

aaaDci*t««l  kafaiu,  612;    ra— iliia.  —; 

drcutnatamaa  ot,    007  ;    rtriliaaiiTri  4lk 
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pOllfc'"629 :       diiriUloD.     620 ;     rtom 

"  iip«dfio "  fiAUMA,   S7S  ;   general   Aiioto- 

nucAl  and  pbyatckl  ocui^denUoDs,   608  ; 

in  btrUi  palsy,  738  ;  tn  pD«rp«r&l  twbmp- 

sin,  808  ;  localtKLfig  *igns  anil  symjiloins 

620;  inecluuiical  dTectM,  813;  puliologj 

niid  tnarbid  aBatomy,   CIO ;    progaai^s 

C24  ;   scciiDdary  dogenenitimiB   in,   616  ; 

Ecx   in.  607  ;  ritualioo.  615  ;   iymptonta, 

617  ;  treatment,  II'J7  ;  bibl^^phy,  629 
BBiBorrbagc,    labyrinth  ice,    u     <au»e    «f 

Muddn^  diBUtae,  ;>S1 
HBiDorriiapB,  meningval,  SI6,  824 
Ha^iiioirbK^'ea,  in  liiFiiiatiiinyvlik,  45 
UallnciuatioiM  in  fvnenil  paralyaia  of   tbo 

liuaua,  704 
Hand,    «mnll    imuelet     af,    la    progrca«lT« 

apiital  miuKuInr  atrophy,  20S,  215 
Haudwritji}t    lu    gvueral  pamlysis   of  tlie 

inune,  705 
Bead,  Uij<in-  to,  an  chumi  af  sim[i1it  uienio- 

gitia  in  cliililiTU,  ^>15  ;  ]>o«ilk>u  and  uivvq. 

menu  of,  in  cenbral   kiinLDrTbag«,  618; 

fiuoT,  in  liydruiruplialu.i,  .'i'13.  fi&S 
Head,  rrtmctiou  nr,  in  nituple  tni^'ningltin  En 

clil]<tn;ii.     403,      M7  ;     to     tuberculoua 

ra«iilii(;i(ii,  47S 
Hediliu.-tie,  iu  ulncovi  nrhniiii,   6^5,  640  ;  in 

ccnbcUar   tumour.  3M ;   in   iLttacranial 

syphilis    1^72;    in   intrai^mnial    tuiiiniini, 

6S1  ;    ia   onam   of  puerperal    ecUupaia, 

802  ;  in  liibcrculnu*  niunin^tiit,  473 
Bead  -  buii{iDg   anil   brad -nodding    in   cd- 

rtnliiifttwi  ti*;^  «C4 
Heail-noil'I'iiid;,  903 ;  distinction  from  eclamp- 

aia  uuUiiia,  910 
Hearing.  aifiK-UoTia  of,  in  Itmoiu  of  oervbennm. 

S78  ;  iu  ImIodi  of  corpora  qutdrigemioa, 

34$  :  ill  IwuiM  of  ponR  Varolii,  866  ;  in 

IntracraniAl  tomnnrB,  6!i5 
Hriirl,    aviualntntl    leaioua    of,    Id    ocratiral 

h^FCLorrbage,  612 
Heart  tiiauaaei  Inaomaia  la,  751  ;  tzeatmont, 

754 
Heart,  bypartrophy  of,  aa  canoe  of  oarebral 

lia-morrliage,  805 
n*3an  in  |>u«rpanl  edampda,  B13 
UiMiiftlo-iiiytila-iMkru.'i,  1|3 
Hi;niiauteBth«m    la   alexia  eoexUtlng  irlth 

aphakia,  41S  ;  In  leainn  of  internal  oapmilti. 

^\  \  croBMd,  In  leaioaa  of  pona  Varolii, 

354 
Ht-iiiinnopiU,   in  nliA^cai   In  ocdpital   lobev 

644;    in  intracranial   tumonn,    6fii;   b 

■  yjililLilii!  iMHiU  tneiiingili!),  678 
Bi«uiianiii»ia,  hoiikanyniona,  in  iMions  of  hi- 

t«nial  caprole,  331  :  in  vaaonlar  w:clmtii>i) 

from tbramboala,  587 ;  ri^ht-aldeil  huniouy- 

mnui,  in  vnnl-hllndnna,  4SS 
Hccnianopsy    in    lesiona  of  ocdpilal   lobe, 

■'Itfi ;    ill  tiimiiiir  nf  an^ndnr  gym*.  S14  ; 

with  hemiaiuutbedla  in  leMloa  of  U<»laadic 

ana,  SUl 


Horni|iIegia  after  a|>o]>lcctifonn  fiu  (n  ucutral 

pamJyaia  of  the  inaaiie,  707  ;  in  diueni- 

inatc  sclnroaifi,  63  ;  iDlnrtn^rrlingtc  Iwious 

of  corpus  atriattun,  3d3  ;    in  intracranial 

tiiinciun,    6JKI ;     in   Il-hioiui   of    rvntrum 

ovalo.   829;   in   viutntlar  occlusioD   from 

tbromlwaia,  r>6t>  ;  B)-iihilitii-,  £64 
Henipl^ia,  oortiral,  ami  heini|>li>^Ui  caitwJ 

by   legion   of  intcnuil  cajMule,  2]>'i,  'i63  ; 

double,  as  ca*i«o  of  pteiido  •  bnlbar  |-:ira- 

lyhiA,  :i'24  ;  permanent,  !n  cnnliral  hciiuor- 

rhoRi',   «*J1  ;    [Mittt-cpiltfptic,   776   («<*<") ; 

fn'bilitic,  669 
Heiiiijilepia,   tnfnutiTe,  after  acute  iliaewes, 

742 ;    diagnocLs  from   birth  paUj*,  739 ; 

inM>mplet«    paralyais    iu,  302 ;    proper, 

740 
"  B«tnlplcig{c  cboraa,"  33S 
Hunolitary   ataxia,    152;      diagnosis    from 

diaaemiuato  scleroiii,  87 
Hemlltary  cliorttt,  8^9 
Hereditary  degeneration  ■•  eaaao  of  oonrul* 

aive  tie,  874 
Heredity   in   chona.    S30 ;  tondeney  to,  in 

cprobral  bwinorrbagv,  Ii06 
I]t-n)[n  oenbrL  origin  of,  £SS 
Mill-llanianl  apbyginonieler,  252 
Hip  dix-ase,  diigBOsis   from  anterior  polio* 

uiyditia  acuta,  SOI 
Hnutingtov'i  ebor«a.  859 
UY(Iroc«pb*lic  <iiy  in  UbgircalotLB  nicsingftla, 

4:3 
tlyilrscopb&lold  dlmnM.dUgnoaia  fivmmbar- 

ru1«ii>i  iiipiiiti^itia,  482 
Hydroci'pbcdui  (Hg.),  534  ;  chatiite of  ectobro- 

sjilnal  fluid  iu  tapping*,  243  ;   couj^eultal, 

645  ;  diagnosU  from  {ntmcmnla.1  tumours, 

857  ;  in  tnberoulouji  mEuiii^^itin,  M4  ;  niie 

of  beftd  LTi,  &43 
Hydrocoidiidus  aonta,  eomplic;flt«d  byahsoeas 

of  bniu  dna  to  ear  di«:a.v:,  ASl  ;  intamnl, 

in  diSMM  of  corpora  quadrigeoiina,  348  ; 

v<-iitrii:atnr.  iTHcf  nf,  268 
Hydroci'plialu*.  decondary  to  poatartor-basio 

nitfiiiij^-iti^.    533;    dutiuation    ftou    iw»- 

gi:nital,  542 
"UydroinyclfU,"  171 
Hj'dniKtalic  ]>ri-i«iiro  of  binod  cuturan,  249 
"HypwtlbcAia,"  MS 
Hyiiunrrnla,  i.-er«)ini],  255 
Uj-penutkiaia    in    tiibsrculouii   nnilngitb, 

476 
llyprnnetTopin,  diagnoak  from  Intracranial 

tuinonrii,  6>'}7 
Hyprrpyri'Jiia,  in  jvintmn  IiniitinrTluigr,  SSI, 

369  ;   ttn-iiiiual,  in   siuiiilr    nieiiiiitptU   in 

childr«n,  533 
HypcraeUNitivt^neaa   In  acuta  anterior  polio- 

royelltiA.  101 
HypCTtropiiy  of  cereWIIutii.  362 
HjimotiHtD  in  lrf»tnimt  of  iii.«i>miiin,  7Ii6 
Uypocbocdriuii  in  gasaral  paralysis  of  tl» 

iiwano,  1 18 
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En>ogI<M8al  nerve,  afTecttons  of,  in  lesions 
of  cerebellntn,  382  ;  iu  lesions  of  medoUa 
oblongata,  3b2 

Hysteria  and  chorea,  836  ;  diagnosis  from 
convulsive  tic,  880  ;  from  dittseminate 
sclerosis,  56,  85  ;  from  intracranial 
tumours,  6&8  ;  from  myeliUs,  26 ;  fix>m 
paramyoclOQUs  multiplex,  895  ;  from 
primary  spastic  paralysis,  142  ;  from 
tuberculous  meningitis,  483  ;  in  general 
paralysis  of  the  insane,  703,  724 

Hysterical  mutism  and  aphonia,  418 

"  Hystero-epilepsy,"  779 

Hysteroid  convulsion,  post-epQeptic,  779 

Uysteroid  fits,  diagnosis  from  epilepsy,  786 

Idioct,  a  family  form  of,  Ke  Infantile  cere- 

bral  degeneration,  728 
Idiocy,  ordinary  congenital,  diagnosis  ftom 

infantile  cerebral  degeneration,  733 
Idioglossia,  454 
Idiopathic  muscular  atrophy,  diagnosis  from 

progressive  spinal  muscular  atrophy,  216 
Imitation  and  chorea,  836 ;  in  causation  of 

convulsive  tic,  875  ;  in  causation  of  simple 

tic,  870 
Imperative  ideas  in  psychical  tic,  884 
Incoutinence,  reflex,  in  myelitis,  19 
Infantile  cerebral  degeneration,  728  ;  causes, 

728  ;    diagnosis,   733  ;   morbid  anatomy, 

731  ;   pathology,  732  ;   prognosis,  733  ; 

symptoms,  729;  bibliography,  734 
Infantile  spinnl  paralysis,  au  Anterior  poll o- 

iiiyelitis  aiiito,  18tJ 
Infective  disensea  ami  chorea,  834,  840 ;  as 

cause  of  acute  myelitis,  6  ;   as    cause  of 

ilisseminate  sclerosis,  53.  91 
Intlfiuimation,   adjacent,   as  cause  of  acute 

myelitis,  6 
Intlucnz.1,  aw  cause  of  acute  otitis,  683  ;  as 

cause  of  disseniinate  sdiTOsis,  53 
lufra-nucluar  paralysis,  233 
I'lgravescuiit  apoplexy,  618 
Injections,   intra -muscular,  in  treatment  of 

intracranial  syphilis,  684 
Injury,   as  cause  of  acute   myelitis,   5  ;  of 

chorea,  837  :  of  epilepsy,  767  ;  of  general 

paralysis  uf  tlie  insane,    693;  of  htemato- 

njyelia,  44 
Insane,  sleepiues.s  of  the,  750 
Insanity   ami  convulsive  tic,   882;  associa- 
tion   with    aphasia,    417  ;     forms    of,    in 

general  paralysis,  718 
Insanity  of  doubt,  iu  convulsive  tic,  878  ;  in 

psychical  tic,  SS5 
Insomnia,  746  ;  causes,  T-l*)  :  in  intracranial 

syphilis,    673  ;    treatment,    748  ;    biblio- 

Srajihy,  757 
Insular  scltTosis,  diagnosis  from  Friedreich's 

ataxia,  155 
"nternal   capsule,    lesions   of,    328  ;    distinc- 
tion from  lesions  of  crura  cerebri,  344  ; 
Pitru's  section  of,  328 


Intoxications  and  chorea,  834,  8S9  ;  as  cause 

of  disseminate  sclerosis,  52,  91 
Intracranial    disease    as    caose    of    spastic 

paralysis,  149 
Inunction     in     treatment     of     intracranial 

syphilis,  684 
Irritative  causes  of  insomnia,  747 
"Isolated  speech-deafoess,"  429 

Jaceboiiian  epilepsy,  288,  648,  653 

Jaw,  lower,  "champing"  movements  of,  in 

posterior-basic  meningitis,  522 
Jaw-jerk,  in  chronic  btdbar  paralysis,  230  ; 

in  hemipl^ia,  668 
Joints,  affections  of,  in  syringomyelia,  163  ; 

deformities  of,  in   poliomyelitis   anterior 

acuta,  192 ;  disease  of,  in  tabes  dorvalis, 

123 
Joints,  in  hemiplegia  from  thrombosis  569 ; 

in  simple  meningitis  in  children,  533 

ElDKBT,  associated  lesions  of^  in  censbral 
hsemorrbage,  612 

Kidney  disease,  convulsions  of^  diagnosis 
from  general  paralysis  of  the  insane,  721 

Kidneys,  interstitial  fibrosis  o^  as  cause  of 
cerebral  hemorrhage,  605 

Kidneys,  in  puerperal  oclampsia,  810 

Knee-clonus  in  primazy  spastic  paralysis, 
140 

Knee-jerk  in  hemiplegia  from  thrombosis, 
568  ;  in  lesions  of  cerebellum,  376  ;  post- 
epileptic, 778 ;  in  primary  spiL:iiic  par&ly&is, 
140  ;  in  tabes  dorsalis,  114 

"  Krouraania"  in  co-onlinateil  tic,  8S3 

Kypho- scoliosis  in  (Vietlreich's  ataxia,  164 

Lallino,  404 

Landry's  paralysis,  diagnosis  from  myelitis, 
25 

Laryngeal  centre,  situation  of,  296 

"Laryngeal  ictus,"  122 

Larynx,  affections  o^  in  tabes  dorsalis,  122 

Latah,  869 

Latency,  in  disseminate  sclerosis,  56  ;  in 
lesions  of  occipital  lobe,  316  ;  in  lesions 
of  temporal  lobe,  319 ;  in  tuberculous 
meningitis,  472 

Latency  of  abscess  of  bnun,  634  ;  of  abscess 
of  brain  due  to  ear  disease,  589  ;  of  symp- 
toms, in  simple  meningitis  in  childivn, 
494 

Lateral  sclerosis,  «e  Primary  spastic  para- 
lysis, 137 

Lateral  sinus  pytemia,  598 ;  diagnosis  from 
typhoid,  599  ;  fatal  complications,  601  ; 
pneumococcus  infection,  600  ;  sapnemia, 
604  ;  eepticffimia.  603 

Lead  poisoning  and  renal  disease  of  pr^s?- 
nancy,  819  ;  a"*  cause  of  general  paralysis 
of  the  insane,  693  ;  diaj^osis  from  general 
paralysis,     721  ;    diagnosis    from     intra- 
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rruiffll  tumnuT*,  Qii?  ;  <li»[ioftt[if;  to  crre- 

hntl  liitniorrliii^,  608 
\jt%,  posiUori  of  pyramiiUt  librcs  for,  330 
Loi)t«-iuuiiingiti»,  climnic  ituluratiris  nstilt 

ofonvbral  srpi>>l^*>  (JS7  ;  tioa-tub«rciiloits, 

LetUT-SUDdMM,  <33 

Levatiir  i)al]tcbrie  Shiperioris,  cortical  cantn 

for,  311 
Li)^liiri>  for  arrest  of  t-jiikptut  ntUck,  7B0 
Llgliltiitig  i-flin*  in  tnbni  dorMlis,  118 
Limb:!,  ill  mrebnl  li»monba|;«,  61d ;  rigid 

ezlvDnioii    nf    <flgs.)i    In    paatenor  •  liitk 

neiiinffitiN,  524 
Lips,  "chaiiipmg"  moreinenU,  in  pOBtetior- 

basic  mmlngicli.  h'i'l 
Lipt  in  cliroiiic  bulbar  pwraJjndi.  S20 
Lbpln^  451 
LUtld's  dixeue,  735 
Liver,  in  pm-rjieral  ccliunjuiia,  SI2,  81d 
IjOchI  diBcharges  in  miliar  epiUpsy,  777 
Loconiolor  aTAxr,  ttt  TubM  ctorv.i|is,  $fl 
liower  Jn«  cIoiiiK  in  cliroulc  bulbar  pttrftlvsiin, 

230 
Lower  jikw   ri-flex  In    unyotrophic    Ulcml 

Kclcrocis,  177 
Lanp  ia  pu«r]>cnU  ecU]n|>«ia.  S13 

MACtrLA  Inlea  in  iDfiintflB  eenbral  de^npn- 

tlon,  7aO 
"  Mniii    cii    priff'""    in   progiwwin-    »[Nimi 

mo-'ctilar  atrwiihy,  208 
Miijruilii',  riirniii«ii  of,  iu  »iniplu  luctimgili* 

in  chi]'lren,  4D5 
Mul-deTtlopiiiL-iit  i)f  tbe  alTMteil  aid*  In  in- 

fntitilu  hviiiiplFftin,  7-tl 
Unriia,  Acute  d«ltriou9,  dia^osia  from  gtscnil 

]Mn>lvNU  aX  llir  iniuMin,  730 
"  Matin*  cniTio  "  iii  Frir'trcicb's  ttiul«,  \h\ 
llasticatioii,  Utuacles  of,  oauM  of  jinralVAb  of, 

297 
MtL^I'^i■l,  ^mllin^  over,  r>S5 
MnatoiJ  Mcursl^JA,  in  nnrni  'tisnsr,  58*2 
Mcaslt«,  t»  cniiw  of  aciitit  ntitiA,  &8J) 
M-t-HiKiiit^  liyimUieaisorpuerpen]  eclaiupiiia, 

81S 
Medulla  obloiifpitA.  art«rie«  of,  390 ;  cmii- 

prcwioii    of,    391  ;    hicmoTThHgM,    623  ; 

iHlonii  of.  Wi  \  iMiona  of,  in  infm-nuclear 

l»r»Iyiot,  233 
MegalontanLb,   In   g«R«ral   jMurttlyali  of  the 

iii&aiie,  702 
Muniory,  ftlT«t-1ion«  of,  in  ^mtbI  pBmljral*  of 

the  tiisaDr.  70.3 
Miiiii^rc^i  ilinrBM,  581 
MrriiiiKiiis  lu-ul*^  KenerallFiedt  dla^otis  from 

liitracrariiiU  tuitioitn,  6SS 
UeiiiiiRitui,  htiVXb  R|iiii<il,  iltagnons  from  mjml- 

itiH,  24 
Meoingitiii,  u  csanw  of  t-iin)|ireNihNi  of  onv 

bral  areas,  269  ;  complkiited  br  nbsceas  of 

drain  dii«  to  <iKt  diaeoM,   590  ;   di)«  to 

ayphilis,  485  j  Uiffuw  cliroDic,  in  gcmrral 
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l>aralyaia  of  tliv  foattue,  712  ;  of  tlia  oou- 
veiity,  i%b  :  poBturiorb-uic,  lw:t«.'riolofy 
(fig.),  550,532 

MeuJn^liK,  liMutlrinl  BUpimratJw,  Ctl7  ;  Avk- 
gnoftt*  from  abaccM  of  bniu  da«  to  nr 
dlMAM,  594.  638 

Mf  niii^^tis,  simple,  in  cliUdren.  492  ;  nye  and 
Hcx  in,  513 ;  analysis  of  a^niptoiui,  513  ; 
luii^U^Jolog}',  4S9,  fijtO  ;  diagnosis  554  : 
dnratjoa,  495^  £53  ;  And  feien,  616  ;  hc«d- 
r«trartkn,  517  ;  byilnx?c{>liiilna,  634  ; 
month  of  oiuH,  514  ;  ocular  aynii'tonia, 
519;  paral;r««<i,  U'ZM  ;  |jotholn);y,  54<1  ; 
porterlor-basic,  492  ;  pMl-tiiort«m  resulU 
In  fifty  coMM,  497  ;  prcvioua  healtli,  514  \ 
pri^oniit,  555;  tniiiu  sptMniH  (flgt.), 
£22 ;  tr«atni*ut,  556  \  vbrtiol,  494 ; 
bililiogmpti  >',  559. 

Meningitis,  tufiereulons.  458;  agftln,  443;  u> 
sociatcd  Iceions,  ISI  ;  eaii»«,  4417  ;  rlrunm- 
Mribed,  480 ;  d>a^<Mia.  482  :  diagnoaii 
f^om  abtcoM  of  brain  duo  to  r«r  diaaaae, 
592  ;  diiration,  482  ;  libUtry,  4<lll ;  morbid 
iknatomy,  47S ;  proi;Tio»Li,  4S1 ;  ayufttoiiu, 
471  ;  tr^almiTDt,  486;  tibliogmphy,  490 

Menlii]io-«uf»pbalitiK  Kutniiiou,  flSG  ;  iliHuae 
gumotatoui,  6^7 ;  aujMrrUciid,  transitory 
fatiniplegia  In,  292 

McDKtrnation  aiid  rpllvpiiy,  ?S1 

Mcntnl  affectltina  In  trnK-A  dor»aUi^  125 

Meulol  apathy  \i\  iiitnicTuilal  xypliilix,  673 

Mx.-iital  cliangea  ia  l«t>ic>uf)of  cF^rvbelliim,  863 

UeiitAl  condition  In  birth  jmI-sv,  73'j  ;  in 
clion-n.  846  :  in  eclain[M!a  nutuu.  910  ;  In 
epilep«y,  7S2 ;  in  in&uitilo  bvioipl^^ 
742 

H*tiit£l  ileran^TDflUt  in  liomiplcgia  from 
tlirHniliiMi--,  570 

McQlal  <liJK>rtlors  In  grnmil  piiralysls  of  th« 
inaine,  894,  724 

Ucntal  dJaturbimcc»  in  intracnrnial  tnmonra. 
652 

Ucntal  vmolion,  czcitrnifnt  of  epileptic 
attack,  780 

Mifiital  tttbonr  and  rerebml  clninUlion.  SfiS 

Menu!  aymptoroi,  In  abscess  of  fronUl  IoIm, 
644  ;  in  cerabnil  aypliilis  681 

Microcephaly,  744 

Microiiinnia,  in  grntral  paralyaia  of  Die 
Itwann,  702 

UUk  df«i  ill  chroniu  renal  dla«aM  of  pr^- 
nanry,  SOI 

Mimetic  Miovemeota,  relation  to  ojitlc 
thalainj,  338 

Miod-bUndnc'K,  441 

Monoplegja,  lircK-liiid,  cmnl  facial,  2ft4  ;  in 
ICiKios  of  ccntruiu  ovale,  329 

H«aO«}w«ni.  289 

Hon)  perrcnilaDa  lu  general  [MtralpLi  of  tb* 
in«an«,  695 

Mortality,  fnrlal,  in  piierp«Tal  volanipsia,  809 

Morran'i  diaeaw,  192 ;  and  lepra  otuoatbe- 

llCA,   173 
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MotioB,  alTactioaii  of,  in  li'nJtHiii  of  oorpon 

qnsilrij^rniitifi,    .148  ;    In    loatoua   of   optic 

tl;ftUniI,   337 ;    of  poiu  Varolii,  352 ;  of 

Itolftndio  areii,  292 
■oUon,  w)lnutiir>-,  paralyw*  of,  292 
Motor  affcctiobs  iu  uhcs  tlorriJU,  116 
Motor  aiiil  MrRMry  c«nlre»,  theonea  of  do- 

iticitl«i)C«  1q  RoUndii:  tone,  298 
»  Uotor  «phft-w,"  408,  423 
Motor  wen,  diwftw  of,  284 
Motor  tliHonlun  in  (liweGtlonl*  uIsnNdi^  M  : 

in   (:riiirriil    |i[inil]riiiN  itf  Uie   iiuuiua,   S&4, 

70S  ;  In  tiimonr  of  fmnlti]  lobe,  279 
Motor  |i«n1)-»i'i  in  <iiH«t>iiiiriat«  8clen»bi,  82  : 

■lueiic«  af,  iu  st&tiooAry  lononi  of  Mwpns 

Mtfiatnm,  S3:J 
Xotor  pUmoiDDtui  lii  warnins  of  opD*iMr, 

771 
Moutb  Kii't    ton^e,    podtlou  of  pyramhlJil 

tnut*  for,  330 
Kov(<tneiit,    4li4Qrileni     of,     in    tii>mciiloaa 

nlcniIl^ti^  476 
Mor«m<-iiLs    >t|iAitin<K]ir,     in     pKranjroulnaiiK 

lanltiiilcx.  890 
MiiUi[ile  [ii>riplieral  neuritlH,  dla^nosij  Arom 

niyvlitU,  26 
Mullipl«   scl«ro)rtfl,  dUgnoou  ft^ox  prinury 

Kimntic  |inriJy*u^  143 
Uoscle  Rptn-llcit  in  Ulwn  dontliN,  102 
Huaicle,    wiutiag    nf,    in    omcujciiuit    of   tlip 

brain,   400  ;    iu  lienilpli-giR  from  throm- 

lKMia.58« 
HntclM,    Bbrillar  Mntmctioiui  of,  In  pro- 

gnooira  spinal  ninaonLu-  atrophy,  212 
MoKlca^  in  ultatoiy  tpuin,  9O0  ;  in  cpanns 

of  panunjrocloiiuH  niiilLipIri,  8S1 ;  rigi>litf 

i>r  Kputk'  i;ontraRliiiri  of,  in  itiyrliliii,  IB  ; 

tonic  rigiditf  of,  io  Istiooi  of  centbelluin, 

378 
KokIm  of  BMk,  rigiditjof^  ia  bead-noddinj;, 

908 
Hnsclci  rrprcMDtctl  in  M^mniii  of  i^nal 

oord,  104 
Mnaculur  wid  stereo -gnoatie  mum  in  b«ni)- 

plcKio.  S04 
Mtucainr  »lrti|i>iy,  iitteudn!  by  pnmly^t*  in 

•yringomyeliM,  164  ;  in wnycrtrophiclalwal 

AclcTotiA,  177 
lltwcnlar     atrophy,     ^n-OKrvuin,     dli(Cao«tii 

from  amyotrophic  lateral  Khvotli^  IBS  ; 

ttoxB.  syiingomyttlta,  1 74 
MiiMular  "  reoolBtion  "  in  cerebral  banor- 

riHga.6Ifl 
Mttsculir  MQW.  thforiea  of  localiaatioa  in 

BoUodic  area,  304 
Hulc.  LutbiUty  to  raul  or  write,  441 
Hatiaip.  418 
Myelitis,  8  ;  «cDt«,  4  -.  amte,  dingiioad*  from 

bffnatomyelitia,  48  ;  aonte  diMuninateil, 

12;  and  diueniinnte  Kclrmaia,  83 ;  central, 

22  ;  chronic,  82  ;  iv>inpm«ion.  28  ;  dia- 

fncata,  24, 2S  ;  diimtM*is  fnMn  aUiio  para* 

ple;U,I46;  diagnosii  lh>m  lyHngotByslio, 


174  :  dli«nori«  of  aita.  37  ;  dmUMMl 

t«rniiiuition^23  :  eUologiy.  4  :   biMal*0ril 

chan^4,  8  ;  "infcctioa*."  7  :    IdcaltMi  m 

tntRBVOTM,  d,  17  \  of  oarvical   i^K^oB*  SO; 

of  lumbar  rvstou.  19  ;    pMbetq^ol  «a- 

toniy.  8,  83  ;  ptdphenl  or  corticd,  SI ; 

pntf^uoaU,    27,    37;     ajmipAcNiuw   11,  Sii 

tnatment,  28. 87  ;  vnilaMsl.  31 :  biUi*- 

graph y.  31,  87 
Myclilu,  transeania,  0  ;   «b  ewna  of  vpaiCk 

pftndy>bt,  148 ;  diagnoata  Aran  aMjotrapMi 

lateral  Kiemala,  18S 
Myelopathy,    pn^pwiriv*,     «« 

spinal  nmicaUr  atropbj,  207 
Myoeloans,   mk   Paramyoclonaa 

888 
Hyoelonua  ntd  ipUepsy,  699 
Myokimie,    tee     Panunyoclonas 

888 
HyopfttliIcA,    dbgnooU    (tom    Ai 

lateral  acleimia,  188 
Myopathy,  dtagnMb   from   Inlkntfle  \m^ 

pl^ia,  7*3 
MyoswLi  limples,  me  Panunroelonn  mA. 

tiplex,  8S8 
Myriaohit,  874 
MyaopboMa,    la    «4MiTalah«    lie,   B78j 

ptychiL-al  tic,  885 


■Jill  P«^ 


Xaha  in  *yriaftcnny«lbk  163 
'  Naming  "  centre,  323 
yeck,    niuacles    of,     in 

mascnlor  atrophy.  211 
ifcpbtitin. diagnoria fratn  [nm|Htm|< 

818 
Nerve  energy,  wuneerdiwhMB  ia«ganMy, 

763 
Xervoui  affartlaiu,  BKfiMadMrt.  m  eatta  «rf 

diseeinlBata  adanaii,  f»4 
Nerrotu  depnarion  in  twtnwt  of  I 

by  chlord  bj-drnte.  752 
NervDTta  lyrtein  io  tabrs  ilnn«n«,  102 
KarTona  tenaloo,  eialted,  «a  smhmi  of 

jnral  Mtamiub,  815 
Nenraatbaala,  arterial  praaaan  (a.  flSS 
Neuritis,  diagsoen  frotn   pragmaln  ^ia«l 

tDnacular  atropliy,  910 
Kenrltia,   partphinl,  diagnona  fnm  any*- 

trophic  laUtnl  acleniibt  tSS 
Nenrom,    dtgenerMJoQ    oC    to    Mnaanrt 

fkmily  idiocy,  731 
Night  t«rrort  of  ohildrra,  7S7 
Nigbtnare.  760 
Nose  diMaaa^  aa  ouua  of  abaeea  of  fcnia, 

6^639 
KiMlaar  dinani,  180 
Nuolnar  paralyila,  cbtOld^  916 
Nnclei.  relation  to  aflbrted  miaela  In  \ 

bulUr  paialyvU  SS2 
NnmcrnK  inaliilily  to  read  or  write,  4il 
Nutrition,  general    BtM*  o(  In  IstnatiAbl 

tnmonr*!  656 
Nyttagmtu,  in  abirwa  irf  bnte  tea  ta  an 


rfbala. 
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in  MUmpiU  Dtttatis,  911 ;  in  Frucir^ch'B 
ataxia,  \aZ\  In  hfnil-Dn>l>linfC  90fi ;  in 
ledmi  of  cerebeUiiiu.  380 ;  In  »\m[Av 
meaingltii  ia  chUdnu,  491,  5I& 

OonccT^BUXDMxsa,  441 

OccluKjon,   woltliir,    ftom  ombollnn.   fiSO ; 

from  tTimnibosU,  563  ;  traatment,  A70     ' 

OccnpKtion,  aa  cause  of  >lliMniitist«  ■clerosUi, 

Ooeapstion  of  epUeptiea,  798 

(Vlireou*  pAtcbM  In  CMvbral  liatmoirliagB, 

4111 
Ocalir  moBclei,  affactloni  at,   Ui  Iwlona  of 

Mrebellam,  879  ;  panJyab  al^  iu  leaions 

of  corpara  qaKdrifeminA,  S49 
Ocitldtr  iibttiionivRA,  in  cliorea,  M7 ;   in  dlfl- 

•eininiitc  srtrrtMiiK,  65 
Oculxr  fjonptomi  In  nimpl*  utningitia  in 

children.  4{>3 
Oculo-molor  ivi.Tve3  In  intncnni&l  lyjihllij; 

era 

Ocula-raotflT  RTinptoniK  In  Icfions  of  corport 

qniuiri^inina,  34C 
(Edetna  in  on«ct  of    puerperal    eclnmpilft, 

803 
CBdema  of   bn^n,   u  eaoM  of   paerpenl 

Ml«niIMi%  814  ;  tn!f.ani\3ay,  288 
OoonutoTiiaiiia  in  psyrhlol  tic.  885 
Opermtion  in  iutntcnuiial  tuiuoun,  681 
OphlbAlmiJi,  nnm-pmlytic  in  lesioni  of 

pons  Varolii.  S55 
0[>hthnlniii[il(^f;ia     in     tnmonr    of     Dorpon 

<)tLidrigeiij'iiia,  348 
Of>)]lliHlinapl<-|;ijfi,'Xt«nia  in  chroiiiu   Willuir 

pnralysix.  230  ;  In  Ubet  HonalU,  121 
Opiathotauoe  {%.)  in  po»teriar-baitc  in«uiu- 

gttu,  52e  ;  canm  of,  &28 
Opium  poboiiing,  dlngoom  from  linmorrbage 

into  pcni  XatoWx,  6*^,  827 
Optk  ophuio,  441 
Optic  Hsaa,  (IprttiUon  of,  In  teak>ns  of  Rrrv- 

MIu-  pe<laacl««.  388 
Optic  dlscA  in  atmplo  meningitis  in  cliililrvti, 

620 
Optic  norre^  atrophy  of,  in  tabn  dnnaliii, 

120 
Optic  nenritiit.  In  abaoMn  of  brain,  835,  840  ; 

Iu  nbaee-u  of  hmiTi  itiiii  toonr<U»«!iLw,  2>i7  ; 

la  cenbellar  atMc^HH,  644  ;   In  cliMaM  of 

corpora  qnadri^mina,  348;  iu  tutniDrHDitl 

sj-philL*,  6"8  ;    in  lesions  of  c<mt>«llMm, 

378  ;  in  niyelitlx,  7.  Id  ;  In  litnpl*  throm- 
bosis of  cenbral  veins  anil  alnuses,  £74; 

In  luberculoat  racniii^tU,  477  ;  rarity  of, 

in  po«t«rior-baaic  meningitis,  520 
Optic     neuntli,     dcrabk,     in     intracranial 

tumnurs,  Q5i 
Optic  thalami,  iMiani  of,  S36  ;  hamorrbage, 

836  ;  relation  to  mimetic  moveraenta,  S88  ; 

tBtaotir,  SS7 


"  Orbicalaria  ejrniplom"  in  oonbral  biemor- 

rhage,  620 
OrthapntSA  in  canllnc  and  pulmonary  dlwaar, 

251 
OUtu,  diagnoda  tt<aa  vertical  meningltia, 

C»4 
Otitis  media,  acota,  u  caoau  of  vertigo,  580  ; 

ilmiUo,  diagiioMK  fn»n  tiibcrciilana  tneaiD- 

giti-.  484 
Oti-irb  ra,  In  abMwn  of  brain   due   to  MT 

<!Im  v^  51>5,  832  ;  in  lateral  ■tnus  pyoHnin, 

69S ;     pn>i-'edinK    flintple    iiieniiigttia    in 

chUdrai,  515,  521 

I'Afveiosus  boili**,  functimui  nf,  5S8 
Po^hymitniogiti*,    condition    naembling,   b> 

result  »f  birth  palsy,  738 
PufaymeningitK  dtagnoal*  from  arayotropbic 

lateral   aclenMifi,    183 ;    from    prnpTHivn 

ipinal  niii«cnlar  atrophy,  217  ;   rcialt  of 

cerebral  xyphill*,  667 
PnrhymeiiingitiA  cervicnlls,    diagnosia   from 

■yringonyelia,  174 
Pain,  aa  cauaeaf  inaomnia,  747  ;  trealntniit, 

791  ;  B«  conJinnatLon  of  rrgtoniJ  fliagnnm 

in  c/<n>bi>IIiir  Ammt,  381 ;  as  confimiatian 

of  regional  diagnoeij  inJnckionian  epilepsy, 

291  ;  in  aural  (liiiea.<i%  582  ;  Iu  conouaidan 

of  the  >>rain,  459  ;  in  bjcmatomyella,  48  ; 

in  tnberculou*  neningltb,  473 
Pain,  acate  epijputrie,  in  onaat  of  paeq>pral 

eclampsiji,  SOS 
"  Painful  L'horeav"  8-15 
PaUt«,  paralysis  of,  in  dlageminato  Hleiwiia. 

69 
PaMoa  in  lesiona  of  cerebeUnm,  378 
[■akioii,   ooreliral,   of  cbildmi,   735 ;    birth 

palsy,    785  :    Infantile   li«rnipl«gla.   740 ; 

Diicrocepbaly,  744  ;  bibliography,  744 
Palsy  of  bulbar  nerven,  unilatBTol,  in  «ypbi- 

liUa  boflal  nteL)iugiti«,  880 
Paracentesis    of    tympnnic;    mrmbraiiM    in 

etmple  meningitis  In  children,  558 
Paragraphia,  412 
ParAl)'Ni.H,  in  intracranial  tnroonra,  653 ;  in 

ImJons   of    poua   Varolii,   S52,   355 ;    in 

potterior-basic  meoingitis,  529 
Paralysis,  in  abscess  of  trmporo-spheocrfdal 

lotw  due  to  ear  dbwose,  589  ;  in  csLmob 

diaease,  SS  ;  in  Iciioos  of  cerebellam.  373  : 

111  lu)wrctilnusmeRiii^tifi,47S;  invaiicnlar 

occlusion  frx>m  tbronbcwis,  584 ;  cliaracter 

of,  588 
Poralyats  agltnn^  dLnt(na!<is  from  <1iMcminat« 

wlcrosis,  8d;  from  gnierol  paralysis  of  lh« 

inaane,  722 
Paralysis,  rartieal,  287 }  direct,  293  ;  ferial, 

in    enrol    dlseese,  S82 ;    general,    of   xhv 

iuuiK?,  890  ;  general,  dl^^osis  from  dls- 

senitnale    sclerosis,   88 ;    ocular,    in    tli«- 

seminxte  scleroeia.  89 
Poralrsi^  of  seventh  nerve^  result  of  tiosol 

■yphillUc  me&bvitit,  880 
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Paralysis,    permanent,    distribution    of,   in 

autt^rior  poliomyelitis  acuta,  191 
Paralysis,    primary  spastic,   diagnosis  from 

amyotrophic  lateral  sclerosis,  183 ;  spastic, 

due  to  caries,  diagnosis  from  liirth  palsy, 

739 
Paralysis,  syphilitic  psendo- general,  6S1 
*'  Paral>-tic  choieri,"  845,  851 
Paramyoclonus   multiplex,  888  ;  cansatfon, 

S89 ;  dia^osis,  894  ;  diagnosis  from  cborea, 

853  ;  diagnosis  from  convulsive  tic,  881  ; 

pathology,  896  ;  prognosis,  895  ;  symp- 
toms, 889 ;  treatment,  898  ;  bibliography, 

899 
Paraphasia,  442 
Paraplegia,  cerebral  spastic,  735 ;    spastic, 

1S5 
"  Parasyphilitic  "   affections   in   intracranial 

syphilis,  C71 
Parietal  lobe,  lesions  of,  310 
Parturition,  abnormal,  as  cause  of  birth  palsy, 

737 
Pellagra,  degeneration  in  the  cord  in,  147 
Percussion,  the  differential  crauial  note,  589, 

644,  655 
Perforating  ulcer  of  the  foot  in  tabes  dorsalis, 

124 
Peripheral  nerves  in  general  paralysis  of  the 

insane,  716 
Peripheral    nervoun   system   in   disseminate 

sclerosis,  75 
Peripheral    neuritL*,   diagnosis   from   ataxic 

paraplegia,  1-18  ;  from  tabes  dorsalis,  128 
Peroneal  tyjiu  of  niuscitlar  atrophy,  diagnosis 

from  progrt'ssive  spinal  muscular  atrophy, 

217 
Pes  caviia  in  Friedreich's  ataxia,  154 
Petit  mal,  77t)  ;  in  infantile  hemiplegia,  741 
Pharj'ngeal  crises  in  tabes  liorsaUs,  122 
Phoiiation,  p.iraly.sis  of  movements  of,  287  ; 

and  nphasi/i,  295 
Photopliobia  ill  tuberculous  nieninRitia,  473 
"  Fiii-pnint  pupils"  id  tabes  dorsalis,  114 
"  I'la<iues  jauties  "  in  vaacular  occlusion  from 

thrombn>is,  564 
PleuriKy,  as  cause  of  simple  thrombosis  of 

cerebral  veins,  ri73 
Pueumococcus  iiifuction,  600 
Pneumonia,  as  cause  of  simjile  thrombosis  of 

cerebral  vein;!,  57-1 ;  diagiiosis!  from  verticid 

meningitis,     554  ;       iu      chronic      bulbar 

jiiiraljsis,    230 ;    in    suppurative   vertical 

nicuingiti.",  .".-16 
Poisons,    a,-*    L'ause    of    nphasia    and    verbal 

amiioia,  416 
PoIioencephalitiK,  aciitn,  743 
I'olioniyeiitis   anterior  acuta,    1S6  ;    age  in, 

199  ;  arm  types,  190  ;  diagnosis,  201  ; 
diaijuosis  from  amyotrophic  lateral 
sclerosis,  183  ;  froni  birth  palsy,  739  ; 
from  liietiiatomyelia,  43  ;  from  progressive 
s[>inal  iiiuwulnr  ntrophy,  217  ;  epidemics, 

200  ;  etiology,  193  ;  modes  of  onset,  186  ; 


month  of  onset,  199  ;  pathology  and 
morbid  anatomy,  195  ;  plates,  188  \  pro- 
gnosis, 202;  stages,  192;  symptoms,  18ti; 
treatment,  203  ;  bibliography,  206 
Poliomyelitis  anterior  chronica,  207 
Polyneuritis,  diagnosis  from  anterior  polio- 
myelitis acuta,  202 

Pons  Varolii,  hsemorrhagea  of,  622  ;  lesions 
of,  350 ;  softening,  351  ;  tumonrs,  3.^2 

Porencephalus,  or  result  of  birth  palsy,  738 ; 
of  infantile  hemipl^ia,  743 

Porencephaly,  incomplete  paralysis  in,  292 

Posterior  sclerosis  of  the  cord,  ttt  Tabes 
dorsalis,  96 

" Post-hemiplegic  chorea,"  736 

Posture  of  body,  effect  on  circulation,  249 

Pott's  disease,  as  cause  of  compTV:<.'«ion 
myelitis,  36 ;  as  cause  of  spastic  paralysis 
148 

Pregnancy,  acute  renal  disease  of,  802 ;  (and 
chorea,  835 ;  and  disseminate  sclerosis, 
53,  91  ;  aud  epilepsy,  781) ;  chronic  renal 
disease  of,  798  ;  different  renal  diseases 
that  may  occur  with,  798 ;  favouring 
coagulation  of  blood,  560,  563  ;  of  twins, 
eclampsia  in,  803 

Pregnancy,  kidney,  798 

Pressure,  intracranial,  247 

Primary  lateral  sclerosis  diagnoaia  from 
disseminate  sclerosis,  86 

Primary  spastic  paralysis,  137  ;  caosation, 
142 ;  clinical  hisLory,  140 ;  dia^osis, 
142  ;  morbid  ouatoniy  and  patbolojv, 
137  ;  prognosis,  144  ;  trt^atmeut,  144  ; 
bibliography.  151 

Progressive  spinal  muscular  atrophy,  207  ; 
age  and  sex  in,  208  ;  causes  208  ;  (.■oursi-, 
213;  diagnosis,  216;  history,  207; 
morbid  anatomy,  214;  pathology,  21.'i  ; 
prognosis,  217;  symptoms  209;  treat- 
ment, 218  :  bibliography,  219 

Protospasm,  289 

Pruritus,  insomnia  in,  731 

Pseudo-bulbar  paralysis  distinction  from 
real  bulbar  paralysis,  409  ;  patbolofry  of, 
333  ;  symptoms  iu  intracranial  :'Ypbilis, 
675 

Paeudoglioma  in  posterior-basic  meningitiN 
521 

Paeudo-mutism,  417 

Fseudo- sclerosis,  92  ;  diagnosis  from  dis- 
Beniinate  sclerosis,  87 

Psycliical  aurfe  in  epilepsy,  775 

Psychical  causes  of  insomnia,  748 

i'synhical  disturbances  iu  con^^llsive  tic  8S2 

"  Psvchical  seusatious"  iu  epilepsy,  775 

Psyciiical  til-,  884 

Ptosis  in  lesions  of  cerebellum,  380 

Puberty  and  epilepsy,  781 

Pulsation,  cerebral,  239 

Pulse,  in  abscess  of  brain,  635  ;  in  cerebral 
hreiitorrbage,  618;  in  uhauge  of  jtostur  , 
252  ;    in  concussion  of  the   brain,    459  ; 
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In     gentiaJ     paralyala    or    tb«    buatio. 

709 ;    in  IfMioiiH  of  a-raVlluiii,  3<S'i ;   in 

siinple  tnciilii^ti*  In  ctitldrDU.  &32,  !t5&  ; 

iu  tulicrculiius  iiioiiiuglliii,  474 
PupiU  iu  cereU>Uar  diFiease,  380 ;  In  |^n«rv] 

|)«nil)-sia  of  th«  ituane,  704  ;  ui  kaiotu  of 

carpon  quBtlri^vminih    S47 ;    in   |iotitiiie 

luDinorrbiLp^    851,  3£9.  022;    in  ciiDpltt 

nraingttU    In    chiMTrn,    491,    519 ;     in 

|ub««aloiifl  meiUugltlii.  476 
Papiln,  reaction  at,  va  cerefanl  betMluiopff, 

918 
Patiiain  And  DuwV  coubinnd  adcrcMiR  at  "Cm 

Uteral  ami  posterior  columiui,  147 
rynniUi  and  cloraa.  834 
Pyteraia,  latnmL  niniu,  698 
Pynuaulal  flbru,  deguicratioii  c(  in  cvrebnJ 

bvinorrhagB,  616 
PjTaini'liil   tracts,   dcgcnvntian  of.  Id  sm- 

fturx^tlc  family  Idiocy,  731 
Pyrvxla,  aboMUiGe  or,  In  alwoutt  or  bniln,  OSS 

Rack,  in  csasation  of  cborea,  630  j  in 
iuf&iittlu  u«rel)nJ  defceneration,  728 

Harhiliii,  diagcosia  from  poliomyelitis  ante- 
rior acuta,  201 

Roctum  111  RiyrlitM,  IS 

"  Rwrurring  iittcrauces, "  408 

Rerltx  actions,  affeotiona  of,  In  tabe«  doraalia, 

lis 

Kafles  epilepfiy.  783 

Reflex  imtalioD  u  canm  of  chorea,  837  ;  aa 
caUM  of  puerperal  ecUmpeliL,  803 ;  na 
Muae  of  Mni|iU)  tic,  870  ;  aa  cauat  of 
tempoimry  aphnais,  418 

Rallexea,  bi|>oliuiii]-i-liLi.iuiiU>ri<>Tarnla,  1!)1  ; 
ill  cliortj^  P46 ;  in  chmnic  Inilhnr 
paralysis,  229  ;  in  bsmatomyelia,  47  ;  iu 
hcnij[9lpgia  from  tli roiDlnwiis  568 ;  in 
intrai'ranial  tmuonra,  (JAS ;  in  myelitic, 
18  ;  in  panuDyoolonu«  nmltiplcx,  893  ;  in 
progrc**l*«  apinat  mnMular  AiTophy,  21*2  : 
in  aiiiipliR  mrnitiKitia  in  chiidrao,  639  ;  in 
RtiiMea  btilbar  paralysis,  'i'Ki 

Roll«ii!fl,  sliiit,  iu  primary  fl|>«Ktic  pQralywh, 
141  ;  >|iiiiiU,  in  ayringomyt-Ilik,  1tI4  ; 
luporAi-ia],  In  dla«etu[ual«  acl^roal*,  71 

RafracUon,  erron  of,  and  Dborca,  8^7 

R<fr«asiv»  paralysis  »u  l*oUam]r«lttiit  Ul- 
terior amitu,  1S6 

Kraal  iliaroM,  act)t«,  ^X  prrfceuicy,  802  ;  «rr 
Edampala,  pnerpera],  797 

Renal  diaeaaa,  ehronlo,  or  preipiancy,  798  ; 
ft«qiKncy.  799 ;  relation  to  eclaapaia, 
800 ;  ti«atin«iit,  800 

ReaplraUoa,  in  tinyotioplilc  tatnsl  aeleroalM, 
178  ;  in  oRrbral  linniorrliagc,  S18  :  in 
gvnaral  paralyvlc  of  tho  Iilmuc,  700 ;  iu 
lc*ion«  of  cenjlwlluni,  3S2 ;  in  aimpla 
mrninflUx  In  cbildren.  6S1  ;  in  tuber- 
cnlooii  meningitia,  474 

RrHpiration,  tnuaclcs  of.  in  pmgreaalve  spinal 
mnacular  acropby,  211 


Retinitia  In  pnerperal  «c1unp*iet,  807 

hhenmattani.  and  eliomi,  8^2,  840 ;  an 
canw  of  disHminnt*  acJeroaU,  63 ;  acntc 
a,r<iiM]lar,  iliafpioaiA  from  polloiuyelitiii 
anterior  acuta,  201 

Rheuinatoid  artbr^tia,  distinction  tmta 
Charoot's  (litMur,  1^3 

Right  oortbral  b«niiipluir«  Iu  ipeclal  func- 
tiona,  S07 

RilKtdlty,  in  disanntnat*  ftc1«ro«I*,  02 :  of 
timba,  in  beru>]<li'^ib  from  thranitMBia, 
567  ;  in  tiil^rcolous  nirtiiiL^'iila,  475 

Bolaudio  region,  diMtanc  of,  284  ;  alTscDon* 
of  Diotion,  'i^'Z  ;  afTiftiniiM  nf  M-itiiii!inn, 
297  ;  d(wtnictiv*  lewiona.  292  ;  IrriUtiTu 
le«iant,  288 ;  nioveiuentH  (tanked  1>y 
eloctric  ■tiniuUtloo  in,  281 ;  stmimary, 
adt,  305  :  bibli<vrapby,  S06 

Bonberg'a  digit  In  poramyMlonus  niolti)ilex, 
803  ;  in  kvbaa  dor^alli,  115 

Hotalory  movemenU,  in  iMiona  of  cerebellar 
peduuclea,  387  ;  in  ktiou  of  ccrsbellun, 
871 

Sai^AM  conTiiliions  ("OO 

Saliva,  accumiilattOD  of,  in  chronic  bulbar 

paralyse,  22B 
Sapraoila,  tat<ra.I  einna,  604 
Bcarlel  fovrr,  anri  cboraa,  834  ;  M  canae  of 

a<rut«  olttii,  &83 
Soleroais,    dtMuminate.  SO ;   aWrrant  cajBc*. 

66;  Bp!  in.  61  r  npr*nrnnce  o(  tlii>  islnl*. 

76  ;  caufAtion,  l>\  \   clAMical  caM*.  £8  ; 

counw  and  ilnmlioii,  72  ;  diB»j^ioal«,  Sf> ; 

dla^osia      froiu      amyotroi'lilo      iat«n] 

K^lrniidit,    183  :    diiiKiK"!-*  frvni  myelitic. 

26  :   intular,   f>0 ;    morliiil  nnuloiny,  73  ; 

wuiuple,  SO  ;   iMtlioIugy,  82  :  ]>ro^noKi<, 

00  ;   pwudo,  92  ;   mmiIs  of  cln^tion,   74  ; 

eex   in.  fi2 ;    ayniptomN   55 ;   tKattneiil. 

90  ;  typM,  W  ;  biWlojiTapliy,  ©4 
ScIermiR,  atvondary,  In  myelltia,  10 
6onlSaiilK  in  Friedrvii^h'a  ntaiia,  154 
Scotoma,  oentrai,  in  (UMcmlnnte  arkrwE*,  66 
BcrMutiini;  in  aimpbi  uttniogttia  In  oblldm, 

530.  Ub 
SeaMO  in  ubor«a.  831 
Secondory  latural   •QIerMU^  dtagiwaifl  flroin 

primary  apaatlc  para1y>ta,  143 
gelf-knowlnlge,  Ldm  oI^  in  gftucial  paralyciA 

of  the  Inaane,  701 
Senile  cliorea,  8S2 
Senile  pRrapkgi™,  1S4 
Senaation  In  Wmatotnyella,  46  ;  in  wanln; 

oftpilepay,  770 
Benutlat),  affirationa  of,  in  Icslona  of  ctr** 

bcllnm,  377  ;  in  leslun^  of  cnrpora  qiiMl- 

rigemina.    348 ;     In     lealotu    of    oi<ti« 

thalanii,  329 ;  in  leatona  of  Rolaodic  area, 

297 
Siuialblllty,  loaa  of,   in  ftcnenil  pnralynls  of 

tbe    inaatifi,    705 :     oolrr   nf   ntuni,   in 

oerebral  hetuiaiueatbcaia,  302 


Bcuaitiilily,  tactile,  in  Icaioii*  of  pou  Varolii, 

S54  ;  tActllu  uA  mtuKulv,  ia  Imwds  of 

folcirorra  luW.  307 
Htiaaory  ntTeotiou*  iit  tobe*  donalU,  116 
Rt!UAory  anil   iiiAtor  Ltulrea,  liiMiriea  of  oo- 

iacitioDcv  io  ilolaodic  taaf,  298 
"Stuaor/  sphMia,"  414,  423 
BouMry  eri>w-»r»]r,  381 
Bviuory     <lennj{ttiu«aij      In      liitncnniil 

tumount,  654 
BmuMTj  dischuxo  hi  aura  of  ei^]uy,  773 
Bmiaatj  ilUordi-n  iu  geiiaral  iMu^yai*  ot  tbe 

iUMM,  tfM,  703 
Sanaory  disturbaiioas  In  tnfflour  of  bmUl 

hU,  379 
Bousary  cymptoms  tn  cltoraa,  S45 ;  in  (Uft- 

HMnloito  Klvro^  69 
SDptiuvialA,  Uternl  Minus,  COS 
8Niim-fii.iit.'tiu[ia    )u    Itvaltucnt   of  simple 

m*niii)titu  in  cliiMmi,  SS9 
Hoventli  cmiiint  iicnr,  Adoctlons  of,  in  IcstPU 

of  cerelMllum,  SCI 
Shock  H  cuiM  of  ooiiTVlHiw  tic  87£  ;    aa 

CAtllH  of  |>uvD)rocioiiiu  iiiuIUi>U>i,  SB9 
"Sigliiti){  rvapinUou,"  in  tatMrcitlous  taeo- 

iDgttL\  474.  4»3 
Sight,     dcrnn^iucnLi     of,    io     iutncnoul 

tiiinoiirx,  0^4 
Simple  tio,  8«» 
Hiiiua   [ihlclilUa,   dla^fMla  ffoai  alwcaat  of 

brnin,  HSU 
Siims  pyemia   complintMl   by  aliinw   of 

brain  due  to  ear  dir«aati.  &91 
fSkia,  nmu  of,  r^Utnl  to  ac^meuU  of  spinal 

con)  (plaU),  161 
Skill,  in  aiiuplt  m«Dl&tr!tU  in  <:ltlMr«D,  688  ; 

In   lutwrculoitit  ineniiixlLu,   473  ;    trnphio 

tlitturboDCM  of.  in  nyriiipJiiiyclia,  183 
Slvu|),  aiiit  »r«l)ral  uirculaliou,   2SS  ;  pott- 

Dpilcptic,  778 
&l««p,  (UsoTdcre  of,  745 ;  amount  of  doepk 

746 ;      <ln-atiis     ami      tiightitiar«,      766  ; 

iniomulu,  746  ;  S'glki  terrors  of  children, 

7!t7  ;    |iti>'«i<>l(i!!)-,    745  -,    nl(«|i  -  talking 

iil«ep  •  WKllcinfT.    757  ;    *omual«tic«.    764  ; 

UbliMTa[k)iy,  757 
Uovpincw    in    aura   of  «)>ll«pAy,    77fi ;    in 

geiMfal  paralyila  of  the  iauue,  709 
Smell,  afleolioaa  of,  in  leaiouH  of  ccrvbeUtuu, 

379 
Siiifll,  cortical  ccntr*  of,  i^ 
Social  ataxy  in  general  paralyria   of   tba 

tnoano,  694 
Soft  palaU  in  chronic  balbar  paralyaU,  227  ; 

paralyMK  of,    in  leiioui   of  mnluUa  oh* 

IcmplA,  393 
SoftoiilnR,  HM-raUo,  of  i-«rebcUaia,  S61  ;  of 

medulla  oblongata,  3lK) ;  of  poaa  Varalit, 

3&I 
AorteBiiiit,  rvil,  in  rcmbnl  amboliiua,  Sfll ; 

In   THKular  oodaiwo    tnm  tbromboda, 

S«4 
Softaalug,  jr^low,  in  oanhral  enUiliMn,  hVS ; 


J 


in  Tuoular    ooettukm    from   Ihwiabaw^ 
Mt4 

Somnolmtca,  760  ;  In  mm  of  apBi^ay,  llii 
in  iiitnurranial  ayphlUa,  66S 

Bmitiiamlmliain,   7fi7 

SpaAiu,  in  connilalve  tic,   87& ;    In 
Bouian   epilepsy,    atujaeaee   ml,    2M 
panunyocloona  mnlUplex,  S88 ;  in 
tifl,  871 

Spanna,  clonic,  by  compmaton  of  oa«  mn- 
tid  artary,  2S0  ;  Lu  powtcriof'-bMM  mm- 
ingilia,  629  ;  tlusur,  of  lunb*  iB^k).  in 
pOBlerior-bHna  inenliis^Uia,  fiCM  ;  Irmlliali 
(UagBMi*  fnin  ooaniWtw  tic,  tSI : 
localiaed,  in  Intnuinuiinl  tamoiUK  CM; 
mabilB,  in  bemiplcgi*  tnm 
669 ;  mlutory,  900  :  tonic  tn 
banic  mcniii^ilis,  £22,  SJ^S  ;  tovk  wmt 
clonic,  in  inrauUIo  l>cuii{>leyia.  741 

Spkaraua  natano.  903,  909 

Sputic  pampldgia,  IS5  ;  eompikalaJ  «A 
otbor  Moua  of  the  cord.  145;  lorma,  IM ; 
fUnotloiuil  nr  hyKlnriral  »part*e  panJyn^ 
14B;  UMof7,  195  :  primarr  ^mtk 
)>aralya[a,  137:  apiuti):  panlyataaMMndMy 
to  pre-«xiaUag  diWase.  I4S  ;  l<!iliiginili|. 
151 

SpAstic   paraplc^   of  cvrehral    nrigia, 
guoda  from  prtmarr  apastin  pnralyafa. 

Special   aoium,   aScctiona    of,    Ib    lengoa 
optic  tJuIami,  340  ;  In  lnb<«.  1 19 

Sp»dfie  ■ffeotions  in  Inttmcmttlal  tyfkSik 
671 

Spedflo  haniplc^  in  intmrtmnlal  aypliUia, 
674 

SpDMiK  affaodon  of,  in  liirDi  i«l*y.  736  :  a 
cbonMt,  843;  tn  chmnir  bulbar  (lanlTwi 
227;  In  itaoeral  •■^•^.<  .  -  -r  tha  Lammv 
Tor-;    in    infauiil  »,    740;    b 

panuDfocloaoa  nr.:  .'J  ;  In  tnbat 

culoiu  tnaniiiguii,  4>1,  4<iS 

^»rc1i.  (l«ftcU  <  394  ;  claMlficallaa,  4M : 
<la«  to  oortknl  ]«io&a»  -410 ;  4n*  la 
daina^  to  tliasoaimbattTv*  fart 
cvntTM,  444  ;  dna  to  anbcankial 
401  ;  in  Mtvbral  k«»<«TlHKB.  tSl  :  ta 
dinraiiiiata  selarott^  M;  WAa^^afkj, 
416 

Speech,  impcditncnU  oC  440 :  tllii^li^i. 
451  ;  liqHOg.  4M  :  ctvtUriag;,  44« 

SpMch,  part  playe^i  by  ri|;hl  ontvkcal  W«^ 
Kpbcr«  in  fnaollou  of,  397 

Sptilor-celli  in  {leoenl  |«nly^  «f  tW 
iaiaaa.  714.  718 

Spina  bifltli^  cluut^e  of  iwalwii  ^i<—l  Airi4 
in  tapplnffi.  213 

Spinal    eord    and 
paralyBis  of  tba 

Spinal  oDVtI.  diAue  41. 
myelitlai  $ ;    id 
hicmatomyclia,  46 

Spinal  card,  dmmm  of,  •■ 
poraiytia,  14S 
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Sitinil  conl,  Id  poliotuyelitU  uitenor  Acuta, 

196  ;  ill  U1>C9  dorsali^  99, 107  ;  in  tnber- 

culons    meoiugitis,    461 ;    G«Titjr  in,    ia 

Bjrringomyrlio,  I6S 
Spliutl  cant,  limiteil  dlwwacs  of,  ^0 :  nclereata, 

50 ;  wliitu  Auil  gny  umtter,  in  dlHAfflia- 

ate  adcnwis,  7S 
Spioal    uord,    motor    sknuntU    ot,    1  PS ; 

muBclcH  reprcMntod  in  flcgmants  of,  194  ; 

si-c-Uoua  oft  ia  RyritigontrAli*  (pUt«>],  169, 

170;    Kr^iHinls   of,   reUtloD  to  Braa  of 

«kiu  (plau),  let 
S{)itui)     ooni,     preaiure     on,    fton     PoU'h 

diMue,  diwDOUB  Irciu  Mnyotrophtc  Utcral 

Ml«rMb,  183 
Spiiwl    diwas«(    complex.    dLi^novte    from 

piimtry  aputio  ponlrili,  1-14 
"Spiual  niiilqtiy,"  140  ;  aw  Fftr4inyoclauua 

mnltlplex,  SSd 
SpiiiKl  gouglioii  iit  lAbea  dorulu,  lOS,  107 
%>Iim1  DMunbranes,  bnmarrUiigo   Into^    lUn- 

gnotli  from  banuktoufoll*,  i& 
SpliuU    nwalngwl     liieinorrliA^    di^tio«t» 

(rom  myclltii,  S4 
Spbiftl  DarTi  rooU  ia  (1i*>eimHitt«  lokriaris, 

76  i  iHdaiit  ot  dlognwis  ft>aia  unTotrophio 

Uteral  •clorosw,  183 
Splae,  curv&tim  of,  in  poliamyvlitu  anterior 

aeut4^  19*^;  in  Kyringninytiltii,  1D3 
Splanchnic  voJto-uoior  niccbaniiua  lu  cere- 
bral ciraiiliitiou,  250,  a&3 
Spleen  in  pu«rp«nl  ecloinpiiit,  S13 
•■Bpriiiglialtlic"871 
8<initil,  in  Iriilh  p«tay,  786  ;   in  edatnpds 

Dtitau^  911;   iu  tulwrculuua  ni«nfiigiils, 

476 
Staccato  tpwcli  ia  dissemlnaU  sclerxMU,  64 
StAtua  B[jiiUiitiL-ua,  7.H:i ;  treatUKsit,  796 
*'St«)lwn;*  oyniptom  "  In  slnipl«  mcDlasitla 

In  cliildren,  493,  519 
Btock«r'a  oign  ia  t  jbercnlow  meniugitlB,  478, 

488 
StraUnano,  in  hud-Doddlog,  907  ;  in  situpio 

meniagitiaia  cliildreii,  49'1,519  ;  ezUmol, 

tn  loolon  of  parivtul  lobe,  ZVi 
Stupor  iu  Iptraennt*!  arphllli.  682 
Kutt«rlug,448  ;  eauioUon,  450;  ueohanlun 

of  connal  articulation,    448  ;  potbolog}*, 

45t  ;    eyinptofUH,  451 ;    tro&ttuvat,    453 ; 

biblirignip)i )-,  456 
St.  Vituv'i  dancM,  $et  CVtm,  8S0 
"ftubearlioal  aphoAla,"  407 
"Babcortical  w^>^d.de«flw■^"  429 
StiuAtniko  >s  cAiiM  ofgenenl  poralycia  of  tha 

iiuane,  E193,  722 
Sttfigieal  tnberctilosis,  481 
Sospenxlou  for  tabes  dorsnlu,  131 
HwiUtowiuff  in  rhmiiic.  bulliw  luirAlyniM,  2*J8 
SwLit  in  a|x>p]»cl)c  st«g9  of  c«r«briU  bKtnor- 

thagt,  61 S 
8]rdMiliajii*s  ebon*,  dingnoiis  from  ood\-ii1> 

■ivt  tic,  879  :  rclBtioii  to  limpU  tic,  870 
"Syllabic  stuHililing,"  14:! 


SympatheUc  parolysiii  of,  in  krnngouyalla, 

let 

Syiicope,  dii^iUMia  ttwa  tpUvpajr,  784 ;  in* 
tliiPtkRO  of  gravity  on,  3&1 

Sypbilii,  and  tabes  donallo,  97.  100 ;  an 
oaiise  of  aural  dbBaaa,"  583  ;  a»  coum  of 
disMinJnatfl  aolerenia,  68 ;  as  cansa  of 
geoAml  parolywia  of  th«  inuoft.  691,  731 ; 
oi  cauM  of  myelitii,  6,  S6  ;  oa  canra  of 
prcgraMiv«  spinal  ntiucular  atropky,  308  ; 
(Utpoalng  la  oorbnl  Wmnrrlui^,  flOC 

Syphilis;  acquired,  of  tbe  norvouA  nyittcca, 
patholoi^loal  auAtoiuy  of,  685 ;  Icaiona  of 
brain  and  it«  meinbnuiM,  6S&  ;  of  Uw 
veifiscls  687 

Syphilis,  eerabro^nal.  dlngnoala  fron  tUs- 
snmiiiat«  Kloroais,  88 

Svpbilis,  Lercdilary,  of  Uie  nermns  systaia, 
'669 

SypliiliH,  Inherited,  oa  nuee  of  birth  pnlay, 
737 ;  diagnosis  frooi  infiuitiU  corcbral 
drpk'n*raLioo,  723 

Syphilis  intraci-oDial,  663 ;  ago  in,  669 ; 
cUstiflemtloD.  ti73  ;  clinical  form>,  673  ; 
ditTu>«  arterial  and  lueuingeul  Iwions, 
liseudo-Kfiicrol  |iaraly«ij^  sypbllilii:  de- 
m«ntia,  681  ;  focal  lesiono,  i^umntatA  of 
curebnil  cortex,  cortical  totnabraues,  and 
of  anorics,  67& ;  iutmductioa,  668 ; 
pathological  anatomy,  685 ;  prodroma, 
672;  proguosis,  683;  "npecino"  and 
"itarosyphilitk"  alTcctlom,  671;  Bjnnp- 
tiininliilu{jcy,  671  ;  sytiiiptutiiii  Ariniii);  from 
voNculnr  occluHioit,  674  ;  nypltiliiic  da* 
puoita  over  bane  of  brain  and  na«a] 
meninges ;  [•aralysiB  of  onuiinl  iirrTiM« 
678  ;  tjnifi  of  onset  (tablo],  669 ;  treat- 
ment, 6S3  ;  biblinftmpliy,  6S9 

Syphiloma  of  the  brain,  686 

Syriugomyelia,  159;  and  licnatomyfiUa.  46, 
48 ;  area  of  analgesia  and  theroio-aiMBa- 
Uituis,  136  ;  uourae,  165  ;  dui^oaia,  174  ; 
diagnosis  from  aniyctropliic  latoral  sclero- 
sis, 183  ;  from  dliutomliiato  schiTosia,  88  ; 
from  prognwivc  spinid  niiui'iitar  utrnphy, 
217  :  ftom  Ube»  .tonwlis.  139;  hiit^ry. 
150;  [mOralogy,  167;  Ayuiptam«,  llV); 
theories  of  origin,  170 ;  bibliography, 
176 

Taasa  dorsalis,  SB ;  age  and  svx  in,  97 ; 
and    griieral     iwrnlyttis,    ItiO;    iliaKTiOHi^ 

128  ;  diingnoaLs  from  distferoinste  sclerou*, 
iT\  foMii  Kriwtiwieh'a  aUxio.  154;  from 
lyrinttomyelis,  174 ;  etiology,  97  ;  his- 
torical, S6  ;  morbid  ikciitoniy,  90  ;  nature 
of  the  dsgensntioD,  107  :  pathology,  98  ; 
etngfw,   115;  nyinpUxTis,   113;  tmilnieitt, 

129  ;  varieties,  lUS  ;  1>n>lia((raphy,  131 
Tast^  cortical  ceutre  ol^  324 

Taste,   in   lesions   of  corrlwllum,    379 ;    fai 

Wioaa  of  pons  Varolii.  355 
Tenperatun,  in  absixM  of  brain,  63S,  638  ; 
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in  cerebral  heemorrbftge,  619,  622 ;  in 
chorea,  850  ;  in  hsmatomyelia,  47  ;  ia 
mtracranial  tumours,  6j6  ;  in  simple 
nieningitU  in  children,  532 ;  iu  tuber- 
culous meningitis,  477 

Temperature,  relation  to  corpus  striatum, 
335  ;  to  optic  thatami,  381 

Temporal  lobe,  lesions  of,  319 

Temporo-sphenoidal  lobe,  abscess  of,  323, 
586 

Tendon-jerks  in  disseminate  sclerosis,  62 

Tenotomy  in  treatment  of  poliomyelitis 
anterior  acuta,  206 

Thermal  disturbances  in  leaiona  of  optic 
tholami,  341 

Thermo- sniesthesia  in  syringomyelia  (plate), 
16S 

Third  cranial  nerve  in  cerebral  syphilis,  679 ; 
aiTection  of,  in  hemiplegia  from  thrombosis, 
568 

Thrombosis,  arterial,  with  cerebral  softening, 
641  ;  marantic,  of  the  sinuses,  diagnosis 
ftom  abscess  of  brain  due  to  ear  disease, 
694  ;  of  arterioles  of  medulla  oblongata, 
390 

ThroniboNiB  as  cause  of  aphasia  and  agraphia, 
416  ;  as  cause  of  vasculiir  occlusion,  563  ; 
onset,  565  ;  treatment,  570 

Thrombosis  in  cerebral  veins  and  sinunes, 
573  ;  conditions  favouring  cerebral,  563  ; 
infective,  575  ;  simple,  573 

Thumb,  muscles  of,  in  progressive  spinal 
muscular  atrophy,  209,  215 

Tic,  convulsive,  iliagnosis  from  paramyo- 
clonus multiples,  894 

Tic  salaam,  909 

Tics,  the,  8t)S  ;  convnlsive,  873  ;  co-ordi- 
natfil,  SS3  ;  history,  803  ;  psychical,  884  ; 
simple,  869  ;  bibliogrnphy,  8SG 

Tiu^^ling  sensations  iu  Jacksouian  epilepsy, 
2K1 

Tinnitus,  579 

Tongue,  "champing"  movements  of,  in 
posterior-biisic  meningitis,  5l'2  ;  paralysis 
of,  in  disseminale  siiurosis,  63 

Tongue,  in  chronic  bulbar  paralysis,  2-7  ;  in 
general  paralysis  of  the  insane,  705  ;  in 
lesions  of  cerebellum,  332 ;  in  lesions  of 
meilull.i  olilongMta,  392  ;  iu  lesion  of  pons 
Varolii,  355 

Tonus,  loss  of,  in  tabes  dorsalis,  109 

Toxic  iusooHii;!,  717 

Toxic  epilepsy,  7G7 

Toiic  theory  of  puerperal  eclampsia,  815,  819 

Traulie-Hfiiiig  blood -pressure  in  cerebral 
aniemia,  ^59 

Traube  -  Rosen-itein  theory  of  puerperal 
eclampsi:i,  814 

Trauma  as  cause  of  disseminate  sclerosis,  54  ; 
as  cause  of  h(a<l-noiUliug,  904 

Tremor,  iu  birth  piilsy,  736  ;  in  infantile 
hemiplegia,  741  ;  in  disseminate  sclerosis, 
60  ;    in   lesious   of  cerebellum,    371  }   iu 


lesions  of  corpora  quadrigemina,  348  ;  iu 
tuberculous  meningitis,  475 

Tremors,  toxic,  diagnosis  &om  disseminate 
sclerosis,  89 

Trephining,  palliative,  in  intracranial 
tumours,  665 

Trigeminal  nerve,  palsy  of,  in  cerebral 
syphilis,  679 

Trismus  in  apoplectiform  bulbar  paralvsi*. 
393 

Trophic  disturbances,  in  disseminate  scler<Mls 
71  ;  in  syringomyelia,  162 

Trophic  lesions  iu  tabes  dorsalis,  123 

Tuberculosis,  as  caose  of  aural  dtKease,  5S3 

Tuberculosis,  acute  miliary,  diagnosis  from 
vertical  meuingitiH,  554 

Tumours,  cerebellar,  diagnosis  from  heredi- 
tary cerebellar  ataxia,  159  ;  extra-cranial, 
diagnosis  from  bulbar  paralysis,  235 

Tumours,  in  cerebellum,  362 ;  in  corpns 
callosum,  326  ;  in  cranium  cause  of  com- 
pression of  cerebral  capillaries,  26S  ;  in 
falciform  lobe,  309  ;  iu  medulla  oblongata, 
391  ;  in  occipital  lobe,  315 ;  in  optic 
thalamus,  337 ;  in  the  cortex,  and  para- 
lysis of  voluntary  motion,  292 

Tumours  of  brain,  diagnosis  from  general 
paralysis  of  the  insane,  722  ;  of  Irontal 
lobe,  278  ;  of  spinal  cord,  cause  of  spastic 
paralysis,  148 

Tumours,  intracranial,  64S  ;  age  and  sex  in, 
846  ;  clinical  history,  649  ;  diagnosis,  657 ; 
diagnosis  from  tuberculous  meninjntis 
4S6  ;  duration,  659  ;  etiology,  616  ; 
localising  symptoms,  648  ;  morbid  ana- 
tomy and  pnthulofiy,  645  ;  palliative 
medical  measures,  666  ;  palliative  trt-pbiti- 
iiig,  665  ;  ] lathologioal  physiology,  640  ; 
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